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Abstract: It seems logical to argue that mobile computindhtexdogies are intended for
use “on-thego.” However, on closer inspection, the use of mobile technologies pose a
number of challenges for users who are mobile,ipaletrly moving around on foot. In
engaging with such mobile technologies and theuisatged development, we argue that
interaction designers must increasingly considenudtitude of perspectives that relate
to walking in order to frame design problems appiaely. In this paper, we consider a
number of perspectives on walking, and we discusg these may inspire the design of
mobile technologies. Drawing on insights from n@presentational theory, we develop
a partial vocabulary with which to engage with qued of pedestrian mobility, and we
outline how taking more mindful approaches to wadkimay enrich and inform the
design space of handheld technologies.
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INTRODUCTION

Mobile computing technologiesby which we mean smartphones, wearable technologies, and a
range of other possible devices and infrastructimesided for portability, mobile access, and
us “on-thego”—are available in all kinds of shapes, forms, angeapances, physical and
tangible as well as invisible and ubiquitous. These diigitdacts and infrastructures are used in

a variety of ways and contexts. In humeomputer interaction (HCI), however, most of the
approaches taken have been technology driven, tgithnological abilities defining the
contextual applications, interaction, and designéM@007).

Within the rapidly growing interdisciplinary researcammunity that participates in HCI
and interaction design, we find it pertinent taoelate on approaches for investigating the way
the body moves while on foot (i.e., typically walkint)at are not technology based or
technology focused. This is done in order to egpliagssues and understandings that arise from a
stronger focus on the body, as opposed to a naedwmology focus. Many advances in HCI are
concerned with what novel technologies can do ag #hrink in size and gain in processing
capability. These approaches are technical in theirs. Rather, we find that seeking inspiration
in anthropology and ethnographic research practicasesimore grounded accounts of walking.
Walking, the rhythmic movement of the body in space time, is an interaction between the
walker and the land. Hence this mundane and takegrfnted interaction can be considered a
form of choreography increasingly entangled withtdlghformation and possible interactions.

In this paper, we position walking as a ubiquitousindane, everyday activity that can
involve a number of different experiences: from the incald@ntthe meditative and the arduous;
from choreographed and socialized mowegtmo accidental trips, slips, and losing one’s way.

Digital technologies have worked their way into -deylay existence of human beings living in
the 2f' century more than ever. Technologies have becomieopfluent choreographies of
mundane embodiment: the everyday ways of walking.

Digital technologies offer beneficial and enjoyable experiences but can also increasingly
detract from, or make people disregard, the pleasures, benefits, and human experiences of
walking. We suggest that mobile technologies should be mindfully integrated into places,
experiences, and situations that emerge from being on foot. We thus intend to raise awareness
on the issue of walking as a sociotechnical practice and the challenges inherent in walking as
an increasingly virtualized practice and experience.

We accomplish this by developing a partial vocabulsith which to engage with the
gualities of pedestrian mobility. In this way, the pajgean attempt to aid and support the
translation of walking as a particular form of mobilityarHCI, interaction design work, and
other practice-oriented engagements with technology. Addityponahlking, as an everyday
choreography, offers a reflective space for a range of dynguaiities. It offers patterns of
movement that can provide a nuanced look at the use qualities ablecdevices and how the
attendant interactions with these impact mobilities ort. fode suggest a move towards
“choreographic thinking” (Loke, Reinhardt, & McNeilly, 2015) as a way to frame inteoact
design problems. Thinking choreographically, in this semesns being mindful of patterns,
compositions, and qualities of movement, the materials @exckes that structure movement on
foot, as well as the software code that governs the mtayactive digital and mobile/wearable
devices work.
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The agenda that we present in this article is framedebgnt design-oriented work and
research that focuses on embodiment, as well as on literatwallong as a distinctly human
practice. We extend this by drawing upon our own experieoceslking in order that we
might suggest particular understandings of walking asaatipe. The aim is to relay this
research to designers and other researchers in the HCI andtiotedg2sign communities.

For the design of mobile technologies, it seems increasingly important to ask questions
such as, How do digital mobile technologies work with, as part of and in relation to,
walking?, How do digital technologies and interactions shape, challenge, obstruct, or
otherwise perform, choreograph, and orchestrate experiences of walking?, and, lastly, How
can designers attempt to retain the benefits and pleasures of walking in an age of continuous
distractions from ubiquitous, mobile, or wearable technology interactions? We argue that
such challenges can best be engaged with from within the practices of walking itself.

Technologies have been implicit in the physical performance of walking for millennia. In
basic terms, embodied technologies such as shoes, walking sticks, and backpacks, as well as
infrastructural technologies such as paths and signs, have always shaped the ways humans
walk. The transition from tree-dwelling beings to creatures who walk upright marks a
significant phase in human evolution. A discussion on walking as a primordial human activity
is not within the scope of the current paper. However, our fundamental assumption is that
walking is, and has arguably always been, a hytmadtice that involved technology. Indeed,
Rolian, Lieberman, and Hallgrimsson (2010) suggested that the very ability to build and
manipulate tools with some precision with the hands may have coevolved with human
bipedalism. American philosopher of technology, Don Ihde, in respect to his work on what he
termed post-phenomenology (1990), discussed the inherent hybridity of humans and
technology; he suggested that being human is fundamentally also being technological.

In this paper we attempt to extend well-known low-tech hybrid bodies (e.g., walker +
shoes, walker + stick, walker + shoes + signs/paths) to encompass also mobile digital devices
and the attendant digital infrastructurddoreover, we introduce a number gfialities of
walking, and we discuss how these might usefully inspire the medignobile technologies,
being mindful of the practices and qualities of everyday walking

In the following section, we reference a number of examples from studies that have
contemplated the movement of the body and experienced walking as a form of digital-hybrid
mobility. We also discuss the examples that have identified specific qualities of interactive
artifacts in the context of human mobility.

WALKING CONSIDERATIONS FROM THE DESIGN LITERATURE

The need to account for users’ motion in HCI is increasingly recognized by interaction
designers. There is not yet a shared set of dimensions or analytical frameworks for
understanding how a user’s bodily movement impacts the user experience, although there are
conceptual forays that examine this question (e.g., Fogtmann, Fritsch, & Kortbek, 2008).

The role of walking and interaction with technology is oftkscussed in the context of
health and physical activity (Baker et al., 2008; Consdixeritt, Smith, & Landay, 2006;
Harries, Rettie, Studley, Burchell, & Chambers, 2013; L$mck, Harrison, & Hudson, 2011,

Lin, Mamykina, Lindtner, Delajoux, & Strub, 2006; Toscospér, An, & Gandhi, 2006).
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Since the birth of ubiquitous computing and, in particthe emergence of smartphones and
consumer wearable devices, the ability to monitor healtdted behavior has become more
accessible to a wider age group of people. The useart@mones is currently moving beyond
simple step counting to include the social aspects éfvatmn, goal sharing, and information
provision systems. However, no extensive studies heammiaed or discussed in much detalil
the qualities of walking experiences in interaction vgtrtable or handheld devices when a
person is nudged or chooses to go for a walk.

The authors referenced here have contemplated the movement of the body and
experienced walking beyond a sport-based focus (Gros, 2011). We suggest this broader
perspective on walking rather than a detailed domain-specific review; in other words, we do
not intend to discuss examples with the distinct normative goal of enhancing particularly
healthy behaviors, goals, or similar persuasive agendas.

Marshall and Tennent (2013) argued that mobile interaction designs rely largely on what
they called a stope-interact model. Typically, an interaction with a device that is ostensibly
mobile requires the user to stop moving in order to visually focus and manipulate the device.
Marshall and Tennent provided a number of useful insights on the design of interactions that
do not inhibit movement, including cognitive load, physical constraints, terrain, and other
people. Turning towards the felt qualities of various kinds of mobility, Dix et al. (2000)
discussed the nature of mobility, such as categorizing the mobility in mobile use contexts as
either fixed, mobile (carried by another object), or autonomously moving around.

Isbister and H66k (2009) introduced a use quality that they termed suppl€hegs
understood suppleness as an interaction quality that relies on subtle social signals, emergent
dynamics, and momemnd-moment experiences. As an example, they listed the iPhone as a
device that supports supple experiences because of its soft and gentle gestural interaction
with the touch display. However the authors did not discuss the suppleness in embodied
interaction, and it was only considered in the context of design quality of interactive artifacts.

A distinct focus on movement and embodiment was pursued in Ho6k’s (2010) work on
the experience of body movements while horseback riding. Drawing on her own experiences,
Ho60k identified themes such as the bodily ways of knowing, rhythm and balance, coinciding
movement and emotion, learning the language of expressing and understanding bodily action,
and describing the sensitive and delicate relationship of wordless signs and signals.

Arguing for the importance of embodied practices, Ferreira and HO0k (2011) studied a
tribal settlement in Vanuatu only recently introduced to mobile phones. The residents of
Vanuatu’s encounters with mobile use exposed the need to consider the role of the body and
the role of movement when designing mobile digital technologies, as these profoundly affect
a human’s bodily ways of being in the world. Juhlin and Weilenmann (2013) referred to
mobility in terms of the physical movements of hunters, dogs, and prey. Hunters interpret
such mobilities in terms of accelerations, distance, trajectories, and temporal alignments.

Moen (2005) took modern dance as an approach to (a) provatabutary for describing
existing movement, as well as its quality and associateetrierpes that are physically based
(b) encourage personal style and individual preferences; and (théirdsence of a movement
and express the movement rather than form. Moed tige notions based on Blom and
Chaplin’s (1998) work to describe different aspects of humawement expressions: kinesthetic
awareness, phrasing, forming, relating, and alistga@Voen, 2007)Moen’s BodyBug design
took the user’s attention away from the device to another form of bodily awareness, that is,
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awareness of the device’s physical movement, although it is subtle and small (Moen & Sands;jo,
2005) In the BodyBug design, the characteristics of moveraenprogrammable. Tholander
and Johansson (2010), in their paper on skateboartkgoters, showed that these practices do
not distract users from human social interactiensen when skilled practitioners are physically
interacting with their boards or golf irons. Thetrers made the case that an interactive
technology often forces users to focus on the samstead of interacting with others around
them or with their surroundings. They identifiedlgresented a number of design qualities for
“whole body interaction” based on people’s performances in these activities. This line of inquiry
was followed by Pijnappel and Mueller (2013), whscdissed qualities of mobility inherent in
skateboarding. Their overall perspective is tinat the interdependency between the user’s
body, device, and physical environment that drivescl, rsocial, sustained, and graceful
interaction with the artifacts.

On a more conceptual note, Alaoui, Caramiaux, Seyramd Bevilacqua (2012) referred to

movement quality, which they defined as “the distinctly observable attributes or characteristics
produced by dynamics independently of movement t@jgct shape” (p. 2). Lim, Stolterman,
Jung, and Donaldson (2007), in their work on whai/ttermed interaction gestalt, the holistic
experience and aesthetics of using interactive ,tadiplored how a number of different
attributes of digital interaction technologies (efgace, proximity, movement) give rise to an
interaction gestalt, that is, the “felt shape” of an interaction with a technology.

Rather than delineating the specific qualities of interactive artifacts, we attempt to shift
the focus towards some basic qualities of walking as a ubiquitous and mundane practice that
increasingly provides the context for the use of mobile computing. We outline some of the
difficulties of recounting walking in ways that are attentive to the seemingly subjective, fe
gualities of walking. The paper retains a theoretical focus while, at the same time, exploring
alternative ways of shifting theoretical abstraction towards possibilities for concrete, sensory
experiences. The intention is not to merely give an account of a frame or a theoretical lens but
to invite the reader into the experience of walking in a way that activates some of those
sensory qualities that we treat theoretically as well as empirically in the balance of this paper.

QUALITIES OF WALKING AND NON-REPRESENTATIONAL THEORY

We propose to redirect research toward a particigonomics of care for bodily ways of

knowing and being in the world, without putting aainiae-like perspective on what the body is
or could be. In other words, walking, in our rendgyiis not merely an activity eligible to

become enhanced or measured by machines; it is the upright body’s natural movement to exist

in and explore the world. What we here call qualité walking are primarily derived from our

own experiences as walkers, developed in a dialagheconcepts that originate in the field of
human geography, particularly from the field knowmas-representational theory.

Lorimer (2005) described nampresentational theory simply as “an umbrella term for
diverse work that seeks better to cope with ouiresétlently more-than-human, more-than-
textual, multisensual worlds” (p. 83). The often-stated aim of non-representational theory (or
“more-than representational,” as per Lorimer, p. 84) is to shift away from strict scholarly
abstractions and the perceived necessity of posigaime researcher as a distanced observer.
Instead, non-representational theory emphasizemtile ephemerality of sense impressions
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and moods, the vitality (or aliveness) and affectmactices (i.e., practices affected by
precognitive forces such as moods or feelings), ibadknowledges the impossibility of fully
representing the living, embodied, often chaot@litye of being alive. A key tenet in non-
representational theory is the aim to preserve tmate proximity to practices and to life as it
unfolds. In this sense, proximity does not mean Kateimg out other things beyond those
experienced closely (or losing sight of them). Instéaelaim is to preserve, in writing and in the
performance and representation of research, a sétise aliveness and sensual nature of being.
Neither should it be by mimicry nor by the attemptapture or distill a lifeworld in objective
terms, but rather to experiment with animating arading sensuous the worlds rendered.

Non-representational theory and the ethnographic practices that follow from this tradition
(see, e.g., Vannini, 2014) are useful for an engagement with walking practices. First and
foremost, nonepresentational theory is “based on the leitmotif of movement in its many
forms” (Thrift, 2010, p. 5). It thus shares with the sociological field of mobilities research
(e.g., Buscher & Urry, 2011) an interest in the fieetnd ephemeral “on-flow” of life that
traditional (or indeed representational) work cannot sufficiently grasp or indeed (re)present as
text, given its insistence on an epistemology and the use of methods that freeze and stabilize
the world under scrutiny. In this way, non-representational theory is particularly apt for an
engagement with emerging forms of mobile life that have materialized in the wake of the
massive transformations brought on by digital technologies. Non-representational theory
encourages researchers to try to meet life on its own terms, and, in our case, to attempt a
(re)presentation of walking in more open, creative, imaginative, and contingent forms.

The first step towards engaging with walking in a way that is espoused by and
encouraged in non-representational theory is very simple. We ask the reader to engage in a
slightly playful exercise to further understand some qualities of the world as one may
perceive it under foot and to explore and explicate some of the sensory dimensions of
walking that are challenging to transmute into a strict textual format. To let the reader
participate in experiencing qualities of walking, one needs to awaken the feet as a vital way
of knowing about the world. A person’s feet are one of the primary points of contact with the
environment; however, they are typically consigned to a lower role in the general sisfhema
the body. The feet often take on a more unconscious and perhaps rather mechanical role
compared to the hands (which are capable of fine, conscious manipulation) or the visual
sense. Although people can perceive the terrain, the path, and many other qualities of walking
with their eyes, their feet, as soon as they come in contact with the ground, seem to keep the
brain informed about the position of the body at that exact moment, as well as the texture of
the ground and the way in which its elevation changes underfoot.

So, to gently shift the reader’s focus down towards the feet, before reading any further,
we ask the reader (kindly) to take off her/his shoes and the, snalgbe take a short walk on
whatever surface is in the room. How often do we residents of Western societies get a chance
to take off our shoes and walk barefoot in public or merely work barefoot in our research
labs, offices, or wherever our work takes us? While the reader is engaged in reading this
article, then, we propose that the challenges and opportunities of walking with technologies
might present themselves with more clarity and emphasis if the reader follows the exfample o
two of the authors during their drafting the first version of this article (see Figure 1).

10
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Figure 1. We are inviting the reader to experience some qualities of walking. It is as simple as taking off
one’s shoes and socks for a while and feeling the environment through one of the primary points of
contacts, that is, the feet.

Our second step is closer to a more conventional represeantitie following exposition
and development of qualities take the form of short vignettesh four own walking
experiences (Authors 1 and 2). We focus upon our own experiences of watkirgyiggest
that walking can be seen as a “marginal practice” (Ljungblad & Holmgqvist, 2007, p. 737) vis-
a-vis the design of mobile technologies. Ljungblad and Holmqvist described marginal
practices as practices wherein individuals share a specific activity that they find meaningful.
Participants in such a practice have interests or needs that are particular, but their underlying
motivations could be applicable also for a more general group of people. Thus, its
practitioners are not regarded as end users but are involved to provide underlying human
interests and qualities of interaction relevant for the design outcome.

By relating our own practices of walking, we do not suggest thaonstitute a sufficient
sample of relevant end users, enabling us to generalizpractices into requirements for
mobile technology design. Rather, we suggest that walkmg, reflected practice, is marginal
in relation to concrete design problems. Walking andatifies on the practice and experience
of walking can thus work to inform design about the unytlegl human interests and qualities
of being mobile with digital technologies and having such tecgned at hand.

The fact that we, the authors of the paper, takeopal walking experiences and close
scrutiny of our collaborative walking practices as aistapoint means that our research has duo-
and autoethnographic/biographical and confessasraibilities (Ellis, Adams, & Bochner, 2010;
Sawyer & Norris, 2012; Van Maanen, 201The vignettes emge from the first two authors’
(Parisa and Mads) ongoing casual interest in wglkam interest that increasingly became a
reflective practice as the project went along. €hagnettes also constitute a dialogical reflegtion
developed in collaboration with the third authon our personal and collaborative walking
practices. Some of this dialogue took place as inoggemail exchanges or in the process of
writing about our own personal experiences andespuently sharing and commenting on these.
Other dialogues were set in a more formal and intensivegsatta research retreat in the north of
Denmark, where Parisa and Mads walked togethenspersed with periods of reflection and
collaborative note writing. More dialogue followed fraudditional incidental walking episodes,

11



EslambolchilarBgdker, & Chamberlain

such as walking together to work. Returning to our respectweehnstitutions, a period of
refining these notes into more coherent stories aboutxjperience and formulating possible
implications followed. Parisa’s and Mads’ collaborative walking and reflection at the retreat
and beyond was followed up by further email exchangeseeet the two, the sharing of
images on Flickr and other social media platforms and a nuniligkype calls, as well as
collaborative writing up of the experiences in documents amsheet notes.

Taking a cue from duo-ethnographic approaches (Sawyer &sN@@12), our approach
emphasized the role of dialogue in surfacing and substyuérallenging and reflecting on
our individual autobiographies and experiences as wallather than examining practices
and recounting them in a seemingly objective fashion, @logical and first-person and
biographical voicing intends to express some of the richaadscomplexities of walking
experiences from within the felt practice. When writindividually and, for instance, relating
a story in spoken form, a companion author would higghfout words and phrases that
adequately described an intersubjective or shared sermsearficular walking episode. Thus
our ongoing dialogues, as well as collaborative practices in thedbwalking and subsequent
reflections, became relevant for understanding and empathiefidlgtng on our own (private)
embodied and mobile ways of being and knowing. While persexyriences are indeed
vulnerable to criticism and are possibly highly idioswticr accounts that do not typically
conform to the authoritative voice of scientific truths, the Iratebf experiences in a dialogical
space that spanned from rather informal retellings or anectintiatense periods of walking
alone or together, writing individually as well as cowgtinotes at a retreat, to followp
conversations and further drafts (some of which were dedg),eencouraged Parisa and Mads
to take turns writing short narratives that an audience coypeftlly relate to, projecting
themselves imaginatively into and recognizing in themnaesef the poetics of walking. Our
narratives emerge in the current paper as short vignetiesisodes based on the sharing of
collected notes, stories, and subsequent write-ups of dwidnal and collective field work.
Some of these are marked as based on collaborativagMiising the pluralve); some are
more private stories retold to the other authors over thesemfra few years (usingand
indicating the author who told the story).

In these vignettes, written and refined by Parisa and Mads through a process of collaborative
walking, dialogue, and reflection, we have sought to develop the poetics of walking by adopting a
personal, confessional, dialogic, and expressive form. This rendering of our own experience does
not aim to set walking against an overarching theoretical framework but rather to evoke some
experiences or even memories of walking in the reader.

ASPECTS OF WALKING

Revisiting a selection of our own walking experiences, as well as experiences of walking
together as researchers, has led us to describe six concepts that we find particularly pertinent to,
and descriptive of, various aspects of walking. These are sensuality; rhythm, synchrony and
balance; coincidence and narrative: hybridity; ecology of connection; and creativity. Hook
argued that “certain kinds of bodily experiences are best understood through experiencing them
yourself—through bodily ways of knowing” (2010, p. 3). Thus we attempt to build these
concepts from short narratives or vignettes followed by a paragraph outlining the theoretical or

12
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methodological trajectories and challenges. Our intent is that these qualities can inspire designers
to consider ways of walking as means of framing design problems associated with increasingly
widespread mobile, embodied digital equipment.

Sensuality

Focusing first on the vitality of walkirgthat bodily experiences flow and dissipate in and
through the body when it is walkingwe emphasize that walking is far from mechanical or
utilitarian but rather entails a particular way of sensimgworld around. Such sensualities of
walking are often more pronounced when things do not go angaplans or when mishaps
and miscalculations interfere with the otherwise fluent aefimbent of walking. For example,
two authors of this paper decided to take a walk on thé goest of Denmark. The walk was
initially planned to simply get some fresh air and sunligitt @0 connect with the landscape
around the large coastal manor, a dedicated arts and research tetreatveshad been cooped
up for a couple of days.

We shared a walk on the North Jutland coast of ehknfew days before Christmas,
and we wrapped ourselves up in thick coats, hdéseg, and walking boots. Fearful of
catching a cold (or, in one of the author’s case, the cold getting even worse), we had
already checked the weather conditions and thedeampre using a weather app on our
smartphones. Soon after embarking on our walk,eedized that we had underestimated
the strong northeasterly winds! We aimed to walkoand-trip of 6.5 miles on a cold
winter afternoon with only four hours of daylightter making it halfway through the
walk, we wondered whether it might a good idea itohhike our way back to a village
nearby where we were staying for the week. We veetst concerned about not being
able to see the path, as we did not carry any ewamd the daylight was fading rapidly.
We did not have any water or food either. Althowghwere only 3 miles away from the
village, we wondered whether we were going to bet@Keturn home safe and sound.
One of the authors pointed to a public facilityaat empty car park and suggested that
we rest, drink some water, and decide about thé dyg#on. It was reassuring to walk
with someone in the same boat as you. A few minlattes, we were both determined that
we could find our way back to the village with nooplems.(Authors 1 and 2’s walk,
December 2014. Based on collaborative writing at a research retreat)

Vergunst (2008) argued that to understand walkingreeveryday activity is not necessarily
to attribute repetitiveness to the sphere of thedane; rather, a particular sensuousness and a
tactile way of knowing are central to the everydagnef walking. In the vignette above, our
walk increasingly became a ramble across a mildlfiledandscape, and our senses tuned into
assessing our abilities to overcome an ordeal.oAlh we carried both pedometers and
smartphones, none of these seemed helpful or évsrnee in this particular setting. We felt a
mounting bodily fatigue, cold winds, achy feet, anduacertainty of what lay ahead. Also, our
lack of water turned what initially began as a @e@asvalk into a rather uncomfortable trek.

After participating in walks and observing hill and city walkers’ behaviors, Vergunst
(2008) argued that walking sensuousness allows the environment to be known through a
complex, textured relationship between the walker and the ground. Yet, as much as the
beauty of a landscape and other fleeting, pleasant sensations may be actualized in a walk,
mishaps and miscalculations are often incorporated within the overall tale of a journey too.

13
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Mishaps occur in all walking environments. Any number of small accidesush as
trips, slips, and losing the wayreveal aspects of the sensory relationships between the
walker and her/his immediate surroundings. These mishaps are not exclusively related to
rural areas; they happen in urban environments too. Uneven pavements, cobblestone surfaces,
traffic, bikes, crowds of people, or ice or snow create little ruses that a walker has to endure
and overcome during the walk along.

We were walking together to work in Copenhagen.v@rat seemed to be a perfectly
clear and flat surface in a built environment, tidentally fell on the pavement. It felt as
if there was no reason to fall on the ground ottiem being a clumsy walker, yet a
closer examination of the pavement proved othervilsere was a small gap between the
blocks of concrete. It had caused a little twist mg ankle and the foot could not
compensate for that sudden movement, especiallyveess wearing slightly high heel
boots. For a few minutes we discussed what wenhgviand whether it was a slip or trip.
We had a shared joke on getting distracted by lgkior a new place. A few minutes
later, the slip was a distant memogfwthors 1 an@’s walk, December 2014. Based on
Author 1’s notes)

Vergunst (2008) described these mishaps meticulously in hks Wapping is an intrusion
from the environment into the movement of the perdorslip, on the other hand, forces
movement of the foot that is usually still. In anatherds, in the slip, the environment does
not intrude substantiallinto the movement. “Trips are usually minor inconveniences, as the
tripped foot is usually able simply to lift itself above the obstacle” (p.110). Vergunst described
slips as more serious mishaps. They can cause lobslafice and therefore a fall. The
likelihood of mishaps can engender fear in walkers inesawronment: fear of slipping on ice,
getting lost, being attacked in certain areas of a town, digpaible weather, walking at night.
Therefore the joy of walking is not just about enjoying ldrescape; it is the experience of
overcoming hardship and of learning (Vergunst, 2008).

When walking along together in precarious conditions, llgeoften converse about the
slipperiness of the path, pavement, or road. Such conesisgain their peak in the wet time
of the year, which in some countries is not necessarilasosal event. Experienced walkers
sometimes choose their footwear according to the percdipperiness of the path on which
they are going to walk. Some walkers change their style of ngglkbr example, in snow the
foot lift is minimized, steps are small, and legs are tylyidaw-shaped (Vergunst, 2008). In a
group walking, there is always sympathy and support fedlow walkers when someone falls,
regardless of the reason for falling, and this can beneffig¢rson who has fallen to overcome
the fear of slipping in future walks. Research has shbaholder adults who experience falls
in their home environment begin to lose their confidemceatting out of bed (Good &
Medway, 2012)Walking with others can boost one’s confidence and the body’s capacity to
recover. As noted by one rambler in a group walk in wiicl of the authors participated,
“There is always someone there to give me a helping hand if I fall.”

Environments are re-explored and relearned as thleemvaalks on regular basis; every
time, the weather, sights, mood, and physical hedltine walker vary. As Vergunst pointed
out, “Mishaps are examples of becoming aware of what an environment is really like”
(Vergunst, 2008, p.114).

Smartphones are capable of perceiving and commniimgicaontextual cues, such as
temperature, weather, how strong the sunlight is, andtho ftowever, these digital tools are still
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far from inferring the shifting textures of the @owment, forces, or energies exerted upon (and
by) the landscape, and the tactile/sensuous aed oftscalculated pragmatic ways of knowing
our surroundings.

Moreover, smartphones are fragile devices and they regularly suffer mishaps in the hands
or pockets of their users. They also are prone to be lost easily or left behind at the office or
home. While walking, if the dropped phone is not in a protective case, it may not survive the
fall. And even if it is in a case, it may not fare too well if the case is not overly durable. Many
walkers in both rural and urban walks assumefittvat pockets of their clothing may seem
like a safe place to keep the phone. But these pockets are also used for keeping keys and or
loose change; so there may be an unpleasant surprise when the phone is pulled out of the
pocket: scratches on the screen, dents, and spots.

The manufacturers of outdoor outfits and gear attempt to address some of these mishaps
through specific designs to accommodate smartphwefety. For example, some outdoor
trousers and rucksacks have dedicated waterproof pockets for mobile phones. There are solar
and biomass chargers designed for phones carried into remote and or extreme environments.
These examples show that the focus of attention and care has shifted from carrying the bodies
along to care also about the precious digital artifacts carried along. Ferreira and H606k (2011),
from their research among the ni-Va@e., inhabitants on Vanuatu), compared this caring
for the device to caring for a precious and fragile living thing, like a.baby

The sensualityof caring for one’s devices and their links to infrastructures challenges the
sensuality of the body. As walkers, we quite oftemtvia feel the wind, sunshine, the rain, wet
snow, and cold chill on our skin. Being restrictexdh mentally (e.g., worrying about our digital
tools, how to protect, find coverage, and chargenjhand physically (e.g., issues related to our
outfit) while walking has the potential to challengpme qualities of the walking experience. To
get some fresh air or to clear the head, for maoplpemeans being sensual within their bodies
and lettirg things go. Protecting one’s digital devices is an ongoing concern and the chosen
outfits may limit or obstruct movement and attentional resources; in other words, a walker’s
experience of being in the immediate landscapecesily be disrupted by the need to maintain
an awareness of her/his digital tools and the @dteninfrastructures that make them valuable. A
digital device with robust characteristicsimilar to a solid pair of walking boots, for examp
valued for the distinct patina attained over timmaay reduce the overhead of caring for it.

Rhythm, Synchrony, and Balance

The French philosopher and urbanist Henri Lefelg2094) has written several essays on urban
rhythms. His concept of rhythm concerns the repatiiba measure at a frequency. Lefebvre
asserted that the human body is composed of sevstthims; in order to observe rhythms
outside of the body, the so-called rhythm analyst msisther/his own rhythms as a reference to
unify the rhythms under analysis. In other words,rtty¢hm is the conjunction of the rhythm-
analyst and the object of the analysis. Vergunst extended this concept and argued, “A defining
characteristic of rhythm is that it is not fixed lmantinually answerable to perturbations in the
conditions of the task as it unfolds” (2008, p.116). This is about “carrying on,” as Lee and Ingold
(2006) argued, and entrainment (Gill, 20%2he falling-into-step of other rhythms and beats.
The land provides its own rhythmic structure on wagkboth materially (e.g., by textures,
obstacles, things to avoid, and objects that &ftracd semantically (e.g., by providing a
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landscape that we seem to read as we go alongyretiag it or stopping to respond to objects,
and occurrences along the way). Figure 2 showktitscape we encountered as a constellation
of materials and textures to walk on and acrosgjefisas objects that attracted us and called for
pause and observation, thus shaping the rhythneof/étk.

Walking is rhythmic physical movement. While walking, a person never puts weight on
both feet at the same time; rather, the weight shifts gently from one leg to the other, which
creates a balanced gait, a cyclic rhythm. Every persom bague rhythm of walking. If a
walker is tuned into a rhythm, walking for hours can be tireless; if not, the process can be
exhausting even after one hour (Gros, 2011).

We are back in North Jutland, walking together justore Christmas. As we begin our
walk along the coast, we don’t seem t0 have a shared rhythm. Perhaps two things
intervened. Although we shared an interest in pii@phy, we did not always have one
subject of interest to photograph. Thus, lookinfedently at the landscape made getting
into a common stride and synchronizing with onethep for more than a few minutes
exhausting for both of us. Another, more prosaitifact that intervened was footwear.
The walking boots of one of us were scraping hisldqyemaking him shift his pace and
stride unpredictably. However as soon as we staghedting about somethirgmostly
the history of the arear the landscape, such as a tall lighthouse, rockb®mbeach, sea
birds, etc—our rhythm of walking became synchronized. We wdlker a while with
almost the same stride and the author with lesdaroable walking boots almost forgot
his aching heels(Authors 1 and 2’s walk, December 2014. Based on collaborative
writing at a research retreat)

Figure 2. The North Jutland coast in December: Pebbles and sand structured the route we could take and

the rhythm of our walk. A lighthouse, a bright yellow cottage built close to the shore, and ruins of WWII
bunkers stretched into the sea atidaiur attention and led us to slow down, pause, observe, and then
move along again. Each component of a landscape can impact the pace and rhythm of paired walkers.
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In the ethnographic study by Vergunst (2008) during anlalk with a group of ramblers,
he related numerous irregular movements regarding gqirsjeep hills and negotiating loose
rocks and gorges. Vergunst wrote how “the rhythm of walking took its lead and its tempo from
the environment of which it was part,” and that in an “uneven environment, the thythm of the
body was precisely attuned t@ tcontinuation of movement up the path” (p.117). Walking as a
group creates a shared rhythm/pace of movement and the souhdmbodiment of the foot
falling on the ground with people who are in close proxinge.g., £2 meters). Rhythm
coordinates other senses, mainly the visual, tactile, olfgaad aural. Thus, through walking
along, walkers come to inhabit (or dwell) in a space togethewever the carrying on of
walking can sometimes be difficult. The aching heel of @inhe authors certainly restricted
his movement for a while. Yet it seemed that the rhythwailk, as well as the features of the
ground and the curious objects (e.g., a lighthouse, an olgepttaquired becoming attuned to
the landscape, both mentally and physically.

Gill (2012) argued that the human capacity to synchrowile one another may be
essential for survival as social beings. Moving in synchrorthh wnother person involves
mutual awareness or sensing. Mithen (2007) made a similamang about singing. He
imagined early humans, and even Neanderthals, neadiegse of synchrony and being as one
in order to take part in collaborative hunting; a lack of synchrony wastaditefatal, either in
being killed by wild prey or not being successful in img&nd starving to death. The rhythm
of the body and synchrony exist between the self andttiee m the mutuality of immediate
social interaction (Gill, 2012). Each person has an intehyghm (e.g., heartbeat, breathing).
In becoming aware of and needing to interact with angitbeson, the individual rhythms need
to synchronize; and as the people synchronize, they cambeentrained. The notion of
entrainment denotes how each person mutually adapts to another’s rhythmic beat (Gill, 2012).
Human sense making is thereby considered as a processuail ma@ptation that is rhythmic
in quality (Gill, 2012). For example, Murray-Smith, RaysGarrod, Jackson, and Musizza
(2007) showed that conversation partners on mobile phoneslicem their walking gait
without physical proximity or visual feedback. Using radtactile feedback to make one
conversation partner aware of another partner’s footsteps, this feedback was sufficient on its
own to create synchrony. However, in the study, complex émmrte effects, such as
breathing in the spontaneous speech condition, also hedjegde synchronize their pace.

Schabrun, van den Hoorn, Moorcroft, Greenland, ldodges (2014) found that using a
smartphone display, for example, typing or readirigxt message while being in motion, affects
the user’s gait and balance drastically. Their participants’ gait changed when using their mobile
phone, with sending a text having a bigger impaan tsimply reading one. Schabrun et al. also
found that texting caused people to slow down, swerve ofsepor move their head from side to
side. In summary, participants developed a distiegtiosture as they strained to keep their eyes
on the screen. The researchers described this@astuwobotike: “To keep their eyes steady on
the phone, [te participants] ‘locked’ their arms, trunk and head together, all in aid of keeping their
phone in their field of vision, so there was less movement between each of their body segments”

(p. 8). This study and previous research (e.g.,2Mkard, & Fitzpatrick,2003) showed that an
increase in the medidateral head motion of as small as 1.5 degreesgltexting and reading,
which exceeded the threshold for detecting swawy wibprioceptive, visual, and vestibular
systems in humans, added noise to one’s body balance information. This increased medthédral
head motion is associated with a greater risklifigein healthy older adults (Menz et al. 2003)
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Arguably, some of the design challenges and framthgs arise from an attention to
rhythmic aspects of walking have to do with undeditag how the rhythms of walkirgfor
example, in walking togethercan become part of the wider context that smarighaor
wearables can sense and process. Smartphonesrablesavith the ability to connect to each
other (via, e.g., Bluetooth or other radio protocas)yvell as the ability to process accelerometer
and other movement data, might enable new fornestoAinment and new ways of socializing.

Coincidence and Narrative

One characteristic of the phenomenology of walking is resoliaegliiemma between going
forward and pulling back, that is, moving in confidence (whergo) or in fear (losing the
way). Lye Tuk Po (as cited in Ingold & Vergunst, 2008, @p-33) suggested that “walking
takes us back to where we started from. Every arrival isesa departure but towards a point
where we can come ‘here’ again.” Lye described walking as inherently circumambulatory:
Walking is about knowing how to find one’s way through overlapping pathways. It includes the
fear of losing one’s way and of storms, freezing conditions, hunger, walking too far or too fast,
blisters/injuries, and so on.

Similarly the love of a memory attached to a particular landscape can take the walker
over and over to the same place as if she/he wants to relive the memory of the walk. Couples
often would like to return to the landscape where they first met; every arrival in that
particular spot or walking the pathway or similar pathways to the spot promises a future plan
and revisits the events that have led up to that point in time.

Walking on a heritage path, a pilgrimage, or simply walk{imgaginatively) in the
footstep of one’s ancestors provides walkers with understanding of a world that has both
continuity and change (Ingold, in Vergunst, 2008, pp44), but somehow remains in stasis.

In this context, to walk is to pay close attention to sheroundings while pondering the
multitude of stories related to the surroundings. Walkithgws the person to gain knowledge
through action and the ability to use that knowledge, for exarttipleugh narrating her/his

own stories or by guiding other people. Being knowledgeatdé&out sharing knowledge: the
culmination of listening to stories and following footpsinwhich also allows each walker to
leave footprints for future generations to follow.

After we finally arrived at the North coast villagdere we were staying, no longer afraid
of losing our way, we decided to take a stroll thgb the village. It was completely dark
by then and there were only a few pedestrians wglithe streets. Christmas decorations
were visible everywhere. Gusts of cold wind blewotigh the cobblestoned alleys. Some
shops had their lights on, showing off the stocl &hristmas decorations. Close to the
outskirts of the village, we came across a moreanodooking two-story building. It had
many tall windows, showing long corridors that h@evs of doors. The garden was neat
and had a few Christmas lights. Aimost simultanggouse both pointed to the building
and said it looks like a care home for older peoplespite having different nationalities,
despite not having lived or even visited Denmark before (in one author’s case), and not
being familiar with Danish design for care homés place held a particular feeling, a
sense of being a quiet place, a sense of memories and experience, a sense of “logic” of
the rural village landscape. It felt as if this sudden “local knowing” had somehow
accumulated through our long wa{lAuthors 1 and 2’s notes, December 2014, Based on
collaborative writing at a research retreat)
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The stories we weave as walkers and the ways of ikgowe accumulate through
movements and sensing the world are increasingly congs of digital and physical mobilities.
Most smartphones are equipped with a global posigpsystem (GPS) and camera. Walkers
frequently use these tools to capture the moment atite @ctivity they are engaged in at the
moment while on-the-go. We walkers can consciously decidbdre these captured moments
with friends or family members online, publicly or prielgt through awi-Fi or 3G/4G/5G
connection. Smartphones access the Internet via thesectonsdhrough a series of towers
and satellites. In making phone calls, sending texts, or comgdo the Internet, a mobile
phone will “ping” or connect with any number of towers that are closest to it. This gives the
phone’s general location to anyone who is trying to searclitfand, by extension, the location
of the person using the phone. Every ping is considerée @ distinct footprint left behind,
tracks on the trail. These digital footprints can be used to track not only the phone’s location,
but also every phone number, online account, or file shared.

An Internet protocol (IP) address is assigned to each location where the Internet can be
accessed. An IP address leaves a digital footprint and that is a direct indicator that tells where
a message or file originated. Every item, be it a data file, message, or audio file, wiidhave
originating IP address attached to it in some form.

GPS is another tool widely used on mobile phonégatk the device and discover its exact
location. The use of GPS is widely associated waly finding. GPS can show where you are,
the route you need to follow, and your final desion. The latest generation of GPS
technologies is able to track walkers in urbanramal areas who have been involved in a hiking
accident or lost their way and are stranded.

Digital footprints are left behind sometimes intenélly and, quite often, unintentionally.
In the latter case, no matter how much we as digital uyeis ¢rase them, our digital footprints
are recorded forever. With the advent of advan@dvrare and slick apps, smartphones can
make it far easier for digital footprints to redaither and contain more data about our physical
and digital existence in the world. The benefitsttuf are demonstrated by a number of
consumers who receive and listen to music on-thé&goexample, the Spotify app on a mobile
phone can enable someone to see what her/his freerdstening to and stream or download a
friend’s suggestions. Mundane activities, music, and movement are brought together to give
shape to mobile experiences. Such experiences, iatctite, use metadata as a base to both
choreograph and coalesce a range of meaningsréhaktapolated from the digital world but
originate from a physical interaction that invohaegariety of sensory encounters.

As the development of technology has progressed, so seemingly has users’ willingness to tell
their stories and to increasingly share personalnmétion with numbers of people. There are
nearly 40 million Facebook users and 10 million Teviusers in the UK alone, 80% of whom
access these sites via mobile devices, sharingetyaf news, their thoughts, personal feelings,
reflections, and photos (Ofcom, 201A) variety of apps or Web pages allow a user to tog i
through a Facebook or Twitter account. In such occastbe user may find a displayed offer
that someone else has purchased online or the locationen$ dthis type of automation relies
on the person being the linchpin in the system, mgahat, without her/his activity, the system
does not work. Unintentional and intentional intdicmn via technology has consequences.

Sharing personal information, even when it is domentionally, is associated with a
number of risks for users of smartphones. For exanglprofessional and personal profile
compiled from the person’s digital footprint, that is, based on what he/she shares and what
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others say about him/her, can have a bearing on many aspects of that person’s life, such as in job
hunting. Many smartphone users are not interesteshaning their holiday photos with their
employer but they may enjoy sharing them with wodlleagues. This partial sharing or
unwanted sharing may not be straightforward with existing services. One’s digital footprints,
unlike physical footprints, require conscious arautihtful planning to limit unwanted exposure
and may add unnecessary worry to the users rathelitbeaating them.

If the devices and the software running on them could notlewéyrage digital footprints
but also enable their users to see how walking physisatlgllapsed into online digital traces,
it might make users more aware of their intentional @mdtentional digital movements. The
amalgamation of the digital and the physical in this manm@idaeduce concerns about where
and how we leave digital footprints. If digital footprirdgee left, we digital users could hope
that they might disappear over time, like the waves wash awdgaiprints in the sand.

Hybridity

In the previous section, we discussed physical movementhangay this leaves digital traces
or footprints when the walker carries a digital devioanected to a network. Walking is a
hybrid activity and, as Gros (201drpued, “it is impossible to be alone when walking, with so
many things under our gaze which are given to us throughirthlienable grasp of
contemplation” (p.38). He claimed everything in the landscape, from houses to faetdsfrom
forests to paths, belonged to the walker. Walking iskaithyractice of a walker who carries
things along and the ways in which these things may or mayntefere, enhance, or
challenge the experience of a walk:

I am walking with my headphones on, and I hear the “incoming mail” ping from my
smartphone. It seems to disturb the rhythmic ghhypwalking. My gait becomes stiff. |
need to orient myself briefly to make it possildestop along the street to check my mail.
This is perhaps a particularly “mindless” walker and technology hybrid. Through the
smartphone, the urban landscape attains a virey&lIthat gives rise to distracted and
disconnected forms of walking. What if the mobildhope knew from embedded
accelerometers that the person is walking alongklyri{rather than, say, strolling) and
thus notifications could be turned off? How could areate a more mindful hybridity
between the walker, the landscape, and the tecbresdonve carry along?Author 2
notes, November 2014)

Ingold (1993) suggested the concept of “practice-Scape,” arguing that land, typically
represented pictorially as a “-scape” (often related to the term scope, suggesting the visual
faculties thus used to master the land), coulceaustoe defined in relation to the tasks and
practices possible (and desirable) within it, thig suggesting the etymology of thecape
suffix as a verb derived from the Old Norse wskepa to create, to give shape. People thus see
the land not as a three-dimensional dioramic sdmgeas a space for engagement and of
opportunities dependent on their bodies and the equigimenbring into the land, for example,
shoes, skis, an ox cart, a bicycle, a torch, a map, digital device. This corresponds closely
with the concept of affordance in HCI, which, as wiedi originally by Gibson (1986), described
the relationship between an organism (e.g., a human) aadttbe potential of the environment
as a whole. Building on the notion of the pracscape, smartphones, GPS watches, and many
other wearables designed for walkers increasingbeapas new tools with which to interact
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with the landscape as we walk through it. How, tlaea these new digital devices brought into
practices? In other words, how do they perform galdr choreographies of place, and how are
they leveraged as artifacts of accountable (wajknactices?

Through the hybrid comprising the walker and a digitatiae a sensuality (i.e., the
sensed qualities) of the landscape increasingly comiesltale a sense of coverage and data
infrastructure. For example, when walking in a mountairemes,, it will be intuitive for the
experienced smartphone user to infer that 3/4/5G reception will iecoease top of a hill and
decrease in the trough of a valley. The same goes for labhdacapes where buildings or
being indoors has a tendency to deteriorate cell receptican ethnographic research project
on tourism and mobile technology (Bgdker & Browning, 2018 of the authors walking
along with a couple of tourists asked the participantg vy wanted to go to the harbor side
of a small island rather than a more well-known area ofslaed? The two women in their
early 20s with whom he was walking answered that 3G recepias better on the harbor side
of the island and that they already had gone for too lorgutitsocial media use.

Concerning the artifacts of accountable practitepst all the walkers that the authors have
come across are proud of (or at least quite happy wehntirks and scratches registered on their
walking sticks, rucksacks, boots/shoes, or othar.gé/orn-out walking gear looks as if the
walker has many tales to tell. Props like worn-out booistér walking narratives, and the worry
of getting scratches on their equipment does sobdrage the sojourner from walking. Wearing
scratched and visibly worn equipment is about dysptpand performing that one has used
her/his kit (equipment and clothing) to walk. Iihet words, a walkés kit provides an account of
walking. It becomes an accountable artifact: It destrates that the user (and wearer) of the kit is
and doeswalking. In many respects, the kit provenances endences the activities that the
walker has engaged in. It makes the ephemeralkaahsand experiential nature of walking
tangible, obvious, and accountable to others whitergtand walking. The kit does not interfere
or challenge the experience of a walk. In reganthdbile phones, on the contrary, scratches and
marks are rarely welcome. Users seem to assignferedif value to their phones and, as
explained in the Sensuality section, users oftetotprotect them dearly.

Technologies such as smartphones are not natural inftabitaenvironments where the
more rugged forms of movement such as rambling or hikingharaorm. Unless referring to
very particular models of smartphones, the connotatiosadf technology rarely indicate that
they are at home in the outdoors or in more rugged, advestsettings.

The emerging practice-scapes of walking with digéahnologies challenge the experience
in respect to being proud of the walks we have ddhe sense of accomplishment is rarely
registered or displayed digitally. Although one ntiglew and share fithess-related results and
other forms of more structured data from our mobikices, few (if any) aspects of the
embodied reality of walking are registered. Unlike scratched boot, digital records bear little
resemblance to the embodied practices of walkingdadney say anything about the qualitiés o
a walk, the textures of the landscape, the feetihggmbodied fluency, or the mishaps or
obstructions encountered. While always there instirese that movement with mobile devices
creates traces and records, these are accountsaheaxternal to the practice through measuring
distance, steps taken, elevation, and so on. Tangaish a genuine sense of hybridity, human
technology relations should create a sense of “being one”—or a centaur-like relation as described
by H66k (2010) in a reference to her experiencel irseback riding-rather than being a
layer abstracted from the practice.
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Ecology of Connectedness

What we call the ecology of connectedness in walking is the connectedness or invisible bond
between the walker; material objects such as boots, gadgets, and nature (urban, rural); and
seemingly immaterial objects such as feelings, fantasies, and memories. The ecology is twofold:
The ecology of connectedness is important for walking and walking is important for connectedness.
For example, walking outside is to become wrapped or enfolded in an environment or world that in
part consists of the weather, which gives rise to the first impression we walkers make of the world
with our bare skin (face and hands) when we step out of the door. Is it cold, warm, humid, windy?

Alan Dix, a prominent HCI researcher, set for himself a challenge in the spring and the
summer of 2013: to walk the circumference of Wales, UK, covering a distance about 1,000 miles
(Dix, 2013, 2015). Although the walk was a personal journey, it was also a technological one,
exploring the needs of the walker and other people along the way.

| had the pleasure of walking for a while with Al®ix as he walked the circumference
of Wales in the summer of 2013. In a full-day sltavealking experience with Alan, he
talked about how much his feet had hurt becausdich@ot have the right kind of shoes
to walk on the Welsh coastal path. He then disced¢hat sandals are the best shoes for
him. Sandals, he said, are good in any weatheritondor him. If he feels cold, he
wears socks. If he feels hot, he takes his sodk# d@frains, the water does not fill up his
boots. The technologies that connected him to dmeldcape were laminated maps and
voice recorders (they had real physical buttonsyeoord his thoughts as he walked
along. He found his touch-based smartphone notiquéatly helpful as there was poor
reception and Wi-Fi connections were scarce. Mogeoon rainy and very sunny days,
without shelter from the rain or shade from the,stire display was more or less
unusable. He said, “IT [information technology| deepens the division between rural and
urban landscapes, but it should not.” (Author 1’s notes, July 2013)

The relationship between the walker and the ladnsplex and multilayered, consisting of
the material organization and shape of the lan@dsatpapparent symbolic meanings and sense
of history, and the ongoing sensual perception apeéreence of movement. Walking not only
offers distinctive forms of embodied practicess ialso a (re)production and (re)interpretation of
space and place (e.g., see Edensor, 200alkers can never simply pass through the land.
Things in the landscape, as well as the things Wieangacarry, impose themselves upon the body
and our ability to walk. Despite the beauty of thékwave must endure painful, annoying, and
awkward tasks as we walk along. Walkers must abaided wire, be wary when passing
through fields, make sure not to step in cowpatsod or in holes, step over logs, leap across
streams, negotiate stepping stones and stiles, amat swarms of flies, and avoid brambles,
nettles, and thistles. In an urban setting, theyhedconstantly exposed to potholes, curbs,
irregular slabs of concrete, other walkers, dogsmesbbly cobblestones, children, lamp posts,
bicycles, manhole covers, puddles, icy patchewenwinter, and so on. These actions involve
detailed choreographies of walking that enroll haraa well as a number of nonhuman actors
into a complex, finely balanced dance through thd.la

The environment and the climate thus impose upofkinga various strategies and
sensations. The tactile qualities of many paths produce an irdarantl reflection abowie’s
balance that is necessarily mindful, as well asaztigal and aesthetic awareness of textures
underfoot and all around.

22



Walking & Mobile Technology: Implications for Design

The connection might take on another dimension tod&inglitogether, for example,
walking as part of a ramblers group, is generally a very Islecexperience. Vergunst (2008),
in his observations of ramblers, reported that people, wheimngalk a steep hill, usually walk
without talking because the personal effort and the amount octvatton needed to complete
the task override talking. “Groups often break up at the bottom of the hill and reeoe at the
top (or at the staging post), where the celebration of mgdhe summit serves to bring
everyone together again as they collectively gather their breath” (Vergunst, 2008, p.116)

The division between rural and urban areas, and bg®veen many urban areas in terms of
network coverage, has been discussed in the litsCature (Chalmers, Dieberger, HO0k, &
Rudstrom, 2004). Regardless of the distance people thallack of or poor signal reception can
make people climb hills, towers, trees, and stacan the room, house, building, and the space
around them; and speak loudly on their phones artsis a result, they become disconnected
from one landscape in order to connect to the illeidandscape of cellular coverage. Getting
connected and remaining connected makes peoplerexfiie different layers of different
landscapes: coverage, socially accepted placesterplaces, gestures, body movements or
orientations, and so on (Ferreira & HOOk, 2011).this sense, refinding the ecology of
connectedness in an age of digital communicatiah iafiastructures might indeed entail an
ongoing commitment to an invisible “Hertzian” landscape (see Dunne, 2005). Of course, being
connected is not only about the signal receptiorar§rhones often need to be charged at least
once a day. If GPS or other navigation apps amneimgron the phone, the frequency of charging
the phone per day increases almost exponentialyld, 2015). Purpose-built navigation
systems have a longer battery life than smartphomegheir design is more durable. Hence,
aspects of sensuality and hybridity are arguably battdressed in such devices. Being worried
about running out of battery or not finding a plé@eharge the phone have a direct effect on a
walker’s sensing and awareness; it shifts the sensuality from caring about the body to caring for a
device. Looking for an electricity plug or turning certapps or services off on the phone to save
the battery temporarily disconnects the user fronfeth@scape.

As it is, the invisible Hertzian landscapes remains incidental to the mobile phone users’
performances and particular-place choreographigs.ullerstanding the mobile phone or
wearable device, userperforming as hybrid figures and as actors in gelarecology of
connectedness, the electronic landscapes or, intteebhgoldian practice-scapes of connections
and infrastructures-can become a resource for designs that strive tee@éndigital devices
gracefully into walking experiences.

Creativity

Gros (2011) argued that open-ended walks allowalkess to lose ourselves in the experience
much more than in planned walks. The open-endedriaegalking and the fact that there is not
really an endpoint is a quality of particular types of walking that attempt to resist a “pedometer-
ideology” of walking. “Medicalizing” the landscape in order to generate a certain number of
steps, miles, or kilometers from a walking experersxa very narrow vision of how digital
technologies should be part of walking practices. It nentihe landscape to simple numbers and
measures, negating the experiential and socialenafuwalking. Instead, invoking a creativity
of walking emphasizes qualities of playfulness #reemergent character of walking practices.
Creativity and walking practices can relate toglasg/ful or artistic appropriation of places.
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In a number of old towns and cities in the UK, stgiinvite members of the public to
attend ghost walks. One of the authors receivethdtation to attend a 90-minute ghost
walk in city of Bath. It was 8 p.m., and it was ey@nd pleasant evening in August. | had
looked up the starting point prior to the event, liatbe on the safe side, | had printed
out a small map with the meeting point highlight&étere were about 28 people on that
ghost walk, of whom 16 had a paper map, 4 carridice@ map from the tourist office,
and the rest knew the place by heart. Everyonehaaiddinner before the walk. The walk
was a pleasant stroll through some major landmatkthe heart of Bath. Everyone
appeared to be enjoying the walk. At the final lanadk, the artist who had organized the
walk said, “Thank you for walking 2 miles with me. I enjoyed sharing ghostly moments
with you.” Many people were amazed that, in the 90 minutes, they had walked, laughed,

felt the fear, talked, and made new friendsuthor 1’s notes, August 2014)

Many major cities have an underground service and in soueries employees may go
on strike. This is not welcome news to commuters anisteuHowever, to alleviate the stress
of such situations, some city officials have produced atigeewalk design, a walking map for
users of underground services, such as‘thadon Walking Tube Map” (West, 2014). Such
maps show the walking distance (in minutes) between each stop along the street. Moreover, it
lists the city’s landmark sites that would be missed if one traveled underground.

One might similarly look to algorithmic walking as a way of doing “disruptive”
engagements, particularly in an urban context. Byapy the model of an algorithm to a walk,
psycho-geographers (e.g., Pinder, 2005) have atenpichallenge the predictable, orderly, and
indeed ordering structures of urban landscapes plyiag generative methods to shape a walk.
For instane, by scripting the walker to go for “one block, then one block left, then two blocks
right, then repeat,” any habitual and materially structured walking, devoid of adventure and
discovery, is contested. This is an active resistandhe pedometer ideology. Pedometers are
certainly designed specifically for bipedalism bt we have discussed, can be seen as devices
that inhibit qualities of creativeness and openness ikingaby providing binary (e.g., either you
did or did not reach your goal) or exclusively qutative representations of walking activities
(e.g., simply stating the number of steps or lenftialk).

The creative design space for pedometer devices (or the ooftppedometers) is
underexplored. People might, on their own accord, bdiveem an effort to maximize the
number or steps recorded in a day (e.g., Consolvo @086, Harries et al., 2013; Lim et al.,
2011; Lin, Mamykina, Lindtner, Delajoux, & Strub, 2006}adeng them to explore the ability
of the pedometer to create new experiences and othéieguaf walking. We argue that, even
in the health and behavior-change literature subscribing to ioeflaand economic versions of
motivations and change, psycho-geographical sensibilities tmghvarranted.

As Rossiter and Gibson (2011) argued, “The ambulatory occupation of urban space permits
a myriad of unrealized possibilities to surfaceggering emotions and feelings that may lie
dormant in many people” (p. 440). This adds another dimension to creativity. A number of
studies have proved that, over time, walking and @mysical activity improve thinking skills,
both immediately and in the longer term. Walkingcdpmally has been linked to creativity
(Oppezzo & Schwartz, 2014)

For centuries, writers, poets, philosophers, and artists have developed their best ideas
during a walk. To substantiate this intuitive link, Oppezzo and Schwartz (2014) ran four
experiments that demonstrated how walking increases creative ideation in real time and
shortly after. In one experiment, adults completed the Guilford’s Alternate Uses (GAU) test

24



Walking & Mobile Technology: Implications for Design

of creative divergent thinking and the Compound Remote Associate (CRA) test of convergent
thinking while seated and then when walking on a treadmill (indoors). Walking increased
81% of participants’ creativity on the GAU, but only increased 23% of participants’ scores

for the CRA. In another experiment, Oppezzo and Schwartz generalized the prior effects to
walking outdoors. A further experiment by these authors tested the effect of walking on
creative analogy generation. Participants sat inside, walked on a treadmill inside, walked
outside, or were rolled outside in a wheelchair. Walking outside produced the most novel and
highest quality analogies. The effects of outdoor stimulation and walking were separable.
Walking opens up the free flow of ideas, and it is a simple and robust solution to the problem
of increasing creativity and increasing physical activity.

IMPLICATIONS FOR THEORY AND APPLICATION

Understanding the interplay between mobility and technology using ethnographic methods is
key to the development of new systems and policies that may evolve from these
understandings. The methodology used within this research may be applied across other
design domains, where people engaged in research (in this specific case) would actively take
part in physical activity in order to fully understand the more physical aspects of human
activity that language, as a representational form, has difficulty in describing. This novel
research offers its readers the opportunity to engage and take part in a process that more
traditional approaches fail to offer and, in so doing, it aims to engender a more reflective and
interpretive response to the writing that could lead to better theoretical and applied technical
solutions that relate to using technology while on the move.

CONCLUDING REMARKS

There is an abundant literature in HCI on quantifying walking, that is, walking performed as a
measurable activity in terms of number of steps, calories burned, or miles or kilometers walked.
Similarly, the “quantified self” community (see Parviainen, 2016is interested in generating
numerical data from their physical activities, from food intake to waste and energy consumption.
The obsession with numbers and quantitative measures has led to some discussion on an
increasing commodification of walking, ultimately leading people to forget what it feels like to
walk (e.g., Julian van Remoortere, cited in Amato, 2004). In the following, we suggest first a
representational strategy that speaks of the importance of taking walking seriously. Second, we
emphasize how our reflections in the paper may provide a groundwork for “walking for design”
as a methodological implication for design.

Vitality in Walking Research and in Design Practice
We started this paper by asking the reader to take of her/his shoes and socks, maybe to take a
short walk. Hopefully, this experience briefly allowed the reader to sense with her/his feet

and perhaps reflect on how the ground felt. It might have felt uncomfortable or peculiar but
perhaps also liberating. Our intention was to show what happens if we as researchers strive to
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preserve the aliveness of research, literally grounding research on walking in our (and the
reader’s) own experience. Vannini suggested that,

non-representational research renders the liveliness of everyday interaction through
methodological strategies that animate, rather than deaden, the qualities of the relation
among people, objects, organic matter, animals, and their natural and built environments.
In other words, non-representational ethnographies aim to be as full of vitality as the
lifeworlds they endeavor to enact. (2015, p. 4)

Obviously, t&ing off one’s shoes and socks is not a sufficient tactic for researchers or
designers who want to engage with the choreographies of wakidgdigital technology.
However, the attempt toward a more sensuous and embatdigdpation in life as it unfolsl
on foot should remind usas researchers and ordinary humatigat there is more to walking
than getting from Point A to Point B. Walking is abouwrmthan just ordered movement. It is
more than facilitating the ergonomics of putting one footantfof the other

Preserving the vital qualities of walking is, we believe, teeg genuine engagement with
walking and emergent ways of walking as a hybrid digitatfice and as a felt experience.
Vitality in representation attempts to avoid gross abstnas and might replace textual work
with methods that concretely evoke such experiential gglithis, in turn, can be turned into
insights for design.

Designing for Walking, Walking for Design

Using strategies inspired by non-representational (or more+ianesentational; Lorimer,
2005) theory for relating what walking is and what walkoagn beopens up for a more alive
form of scholarship. We find these strategies usefufroning design problems and design
activities where precise and unambiguous representatioesniobdied practices might not
necessarily be warranted.

We technology designers need to better understandduhnology like mobile phones and
wearable devices may subtly or grossly alter bodilysnaf being and moving in the world,
raising multiple questions. How are the movements of a walker’s body synchronized with other
walkers? How are we walkers following internal &xdernal rhythms of our bodily movements
and the environment around us? How do we feeleéhsesof wear, accomplishment, and pride
but also the slight shocks and ensuing stiffening of msigetgught on by the distractions from
virtual layers of connectivity? How do we share stories of owrements around on foot? How
do we sense and act on and in the landscape as we walk? How mightesilgitalogies afford
us a sense of embodied fluency but also contribute to pssiradisaster? Perhaps we misstep
as we search for digital infrastructures or walk along witheyes fixed on the small screen in
our hands. How do we appropriate technologies into wa?kihgw do we wear it, protect it
from mishaps, stay in rhythm with the device (or vice veasa) other device users, or share
our digital footprints mindfully, become creative, antegrate digital technologies gracefully
into walking practices?

In this paper we have used our own examples from walkingrialdto inspire designers
to record, reflect on, and generally take their walking sdsioas means of framing their
interventions and design practices. There are a numhercabularies describing the specific
gualities of interactive artifacts (e.g., Isbister & H68R09; Moen, 2005) that are useful in
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considering the many questions and issues raised in fhes. jgowever, our goal in this paper
is aimed at shifting the focus towards some basic gs&ldf walking as a ubiquitous and
mundane form of human mobility that increasingly provides ¢bntext for using mobile
computing.Therefore, we have developed a partial vocabulary of six charactewsh which

to engage with qualities of pedestrian mobility: senggalhythm, synchrony, and balance;
coincidence and narrative; hybridity; ecology of connection;caedtivity.

We believe that designing for mobility, wearability, or lkedility can usefully be
improved by walking for design. Designers of mobile teabgwlshould walk more. Paying
attention to the detailed variety and sensuous nature kinggiractices is useful and relevant
to designDix’s work (Dix, 2013; or walking, as recounted above) stands out as a particularly
sustained engagement with walking practices and technslogne this paper we have
complemented some aspects of Dix’s walk (or work) with an initial and open vocabulary for
talking about qualities of walking.
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