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ABSTRACT

The Internet of Things (IoT) hagrnered heightened interest and momentum in recent years.
These connected devices have extended the concurrent rise of data collection and processing within
the everyday objects that cohabit our human lives. Though technology has always changed the way
wel i ve our | ives these 0s madparficularlyooncerreng prisacye add i
and securitg n o t previously experienced when wusing t
challenges are not always apparent to their human cohabitors andrdftemme to the fore when
something untoward happens as a consequence of the data being collected.

These objects are not to blame, they exist in their worlds governed by their own rules
established by their creators rather than their users. Designerdrhditionally been taught to
present these objects as neutral particpenbur human lives; there to help, but not supersede.
However, these objects exist within many independent and interdependent assemblages of human
and norhuman actants that goymnd the previously experienced hurr@sject relationship.

Through this discourse, | highlight the overall aim of this thesis to ask questions around our
traditional practices of design concerning IoT. In particular, this research strives to do many things
it attempts to intertwine philosophical debate with the act of design; it moves towards an argument
of rethinking design orthodoxies around hurtamteredness in favowof objectorientedness; it
explores an alternative side to the phenomenon of the aojuing for agency in a pest
anthropocentric perspective of the world and its implications; it tries to bridge the gap between
practicebased design research and theory by passing through a veil of philosophical intrigue. But at
its core, is an advocadygr the presence of a playful attitude within the practice of design, arguing
for an attitude oplayfulness as an integral part of the design process. How being playfully charged
to create artefacts can usher in unique perspectives for design and tgghnolo

The research is enacted through an iterative Research through Design ideology, using a
transdisciplinary approach of Ludic and Speculative Design practice that explore alternative
perspectives towards the design of 10T. It is conducted through arratiquioof ObjectOriented
Philosophy as a means to enact a metaphdiicala r p & artefacys éhat practice philosophical
arguments through their execution. In the process of designing three aftefactsdel for a
philosophical view of 10T, a board gamand a bespoke deck of tarot céardsis research builds
upon the idea of Morthan HumarCenteredness for the design of 10T, by introducing the creation
of bespoken method assemblages as a meapiajdul design exploration. It concludes on a debate
around the implications and potential of design thinking in a-pogtropocentric perspective
through the inclusion of playfulness and philosophy as assets for design, and, the use of
philosophical carpentry as a methodology for understanding the nebalows of 10T.
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AN UNORTHODOX
INTRODUCTION

AAnd now for something co

0 MONTY PYTHONGS FLYING CIRCUS

A starting point
I n the past years of my dbtedotpmpoiatiwhydut dacnesv our s,

andplay became integral to my work. The background story for my PhD finds its roots in what
characterises me as a person. Throughout the ¢
works of philosophy, technology, addsign, and allowed them all to merge in one big pétdfe s i g n
researgEwéry ingredient in this pot is individu:
makes it worth something more; and, at the centre of it all &titude of playfulness

| did not enter into this research with the intention of it ending in this way. But coming from a
Fine Arts background, | 6ve been comfortable wi
about my future, after completing art school, with printmaking teacher. Having been a self
taught graphic designer | enjoyed the practice and thought a career in design would make sense;
foolishly thinking it paid well too. But having spent four years becoming a printmaker, my
perception of things changed.

Picture a desk with everything knolleghd pristine. That was how | imagined my path into
Design would be; organised, maintained. Entering printmaking to me was a broader way of
exploring the graphic medium. But come the final days of my graduatiohientyi ideas were no
longer the same. | had done a series of drawings and a video installation that shared the spotlight of
my printmaking thesis alongside printsvhich were ironically shadowed. Not knowing how |
transitioned between mediums, Art had aggbmme to exploring beyond Graphic Design. | had
discovered magical realism, philosophy, culture, and even technology in what | imagined to be a
traditional printmaking course. Thus, | found myself at a crossroads, one where | had no idea where

eitherpathled. | was sure one at least went in the direction of Design or Art, but in what form?

Fish out of water
During our chat after graduation my teacher had this tofs&yo u 6 ve done enough

whil e, d o s blenveas rathen egcerdric, ared dspact adding a playful spin on things

1 Knolling is a method of arranging things at 90° to each other. Introduced by Andrew Kromgaitor at Frank
Gehrydés workshop, h eKnall umiire betalise & remiredédhhioncof ita dlearelifiestts,

2019. American sculptor Tom Sachs who woandiecdrportedti®@e hr y 6 s

technique into his practice.



was part of his mantra in life. As a printmaker apprentice | learnt to look at the laborious activity of

printmaking with a glint of playfulness in my eye. That said, like most things he had to say to us, at

thetimehat too felt a jest. But it stuck, and | 6v:«

doing something new again with his words echoing in the background. In fact, during this PhD

friends have caught me out diving too deep into rabbit holes of cbs&shether that is the process

of how doctor al research conducts itself or no

to my printmaking tutor and the unintentiongllearningat art school.

't wasndét wunt il aflhaamntrahriearned & lot therd; a sorhofsysteimic r e a | |

l earning as a background process. A cursory gl
jumping from point to point nature as the clichi&h-outof-water. Rest assured this work does
come to a conclusi on, although the fish might

have control over.

-

C

The crux that | 6m g towhatwil betatengthpndive into differéengt r od u

seemingly unconnected topics relatingmy research is that | had little control over how it all
evolved. The process was organic, unique to me, and is open to contest. This work involves as much
design as it does art practice in that regard, or what | refer to as a jittigfidle coming fronmy

own gathered world view. A view tha inevitably manifested in my own design and research

practice A learning process about my research area and myself.

Surrounded by technology

Technology has always fascinated me. Termsdike e ar @ @ e ke den attributed to me
over the years and | accepted long ago that | fit into the stereotype. From my collection of popular
culture T-shirts, entire works of Douglas Adams and J.R.R. Tolkien (inclutivegSilmarillior), to
the complete collection of blueptiand crossections of every vehicle fro8tar Warsalways in
my desk drawer, | have enough saegegk artefacts to attest that claim. | ageakand proud of
it. Which could explain why | ended up in a PhD abouttiernet of Things (loT)Technology has
surrounded me over the years. However, the first mention of my transitioraftdmdesignto
futureshas always met a mild shock.

Ifthisresearch has taught me anything, ités that
at first glance. l'tds a matt erlemsdifyauevih.inthg i n a
thesis | go through a series of lenses to see thingsretifly, which | will elaborate upon in due

course. What started with seeing the art of printmaking through a playful eye has found a place in

1
f

my design and research practice. But, to justif

chatafter art school. Back into unearthing why this approafcembracingmy playful attitude
towards desigmade sense to me. Hence this introduction might meander slightly into a personal
account of the past.

| do not intend for this to appear se@iflulgentin any way, but rather demonstrate a traceable
link to why elements of this research connected in the way they have. Hence, the following is a brief

wander through the loose collection of events that place this research into context. The methods |



useinmy research arenét radical, though their cl i

sense to me to have a slightly unorthodox introduction as well.

Of Pasts and Presents
At its core, there are three aspects to this work: technology, philosoghglaan You might

be wondering, what about design? For my purposes, | categorise design under an umbrella of

playfulness as an attitude that dhelWelRlayedf r e e d o n

my design research process for tackling my presented problems. Paraphrasing Bogost the world is

full of playgrounds and oncle yeoa 6trlee raBogoste rt yow huenrc

where myplayful attitudeprovides a means to address particdisignchallengesandattemps to
make sense of them in that manner. It all perhaps starts from my fondest memories of play as an

activity.

Growing up around play
I remember our household havingNintendo Entertainment Systespecifically the later
model from 1983 knownaséh 6 Fami | 'y Comput er 0Famicomr € Idoowmibnig layg !
with that name since we never played it as a family. Still, the game console was a wonder. Sporting
an 8bit processor at the time it was magical and a genuine improvement from ounuprstéo
2600 | have vague memories of ofitarid specifically having it given away to a relative much to
my distresd but fond ones of thEamicom as | shared it with my two older siblings. It came with
a futuristiclooking lightgun designed for a handlfof games. The one we had wagck Huntand
involved players shooting ducks on the screen. Six years old me was always entranced by how this
magic took place before his eyes; there were no bullets, yet the ducks fell! | recall once seeing my
brothers opn the controller because a button was stuck and its insides looked nothing like little me
could have imagined, fuelling further wonder over how thedgghi n  wor ked wi t h t he ¢
say for sure, but it is one of the earliest memories | have ofivgaiotexplore how these things that
facilitated playfulness for me worked.
As the youngest, my school hours differed from my siblings, and returning home from school
| 6d s ecr e tFamiconomforfa shbrt while;eeven though setting it up was a hassle. This
amalgamation of diodes, capacitors, rubber, metal, and plastdifeland a member of the family,
at least for us children. We had later upgraded it3ega Mega Drivand my love affair with play
and exploration of playfulness continued well into my teens. Those close to me would know that
I 6ve | at cih(#alersorslightly asian adudt.t



From Tamagotchi to Monopoly
We had amassed a small collection of game consoles over the years, those that survived were

eventually given to a friend of mine to nourish his eyewing collection Fig. 1). In total, our

household saw: aAtari 260Q our precioug-amicom Sega Mega Drivea Nintendo Game Boy

Nintendo Game Boy Advanca collection ofE-Star E2 32&ecause sharing was an impossible
construct, and an i#flatedTamagoth#e ( my br ot her 6s never fully enga
loved mine). The act of play entrenched itself in my life from a young age, and as such, it fostered

over the years into something more.

Figure 1: Many of my game consoles weventuallydonated to my friend Talha for his
growing collection. He kindly shared it with me for my thesis neatly knolled.

Somewhere in the midst of that era PC Gaming found its way into my life with my first foray
in school. Under the giudsé eodch esatcthd enrgt orCoamiuv &
old computer with hopes of giving them an introduction into personal computing. This was the start
of the 690s and the computers were ancient by
Sakhr MSX AXA(* systems capable #findows 2.andMSXDOS We ran different programs and

external software off of 5¥ach floppy disks kept caged in boxes on our tables. The device that we

2 More commonly known as thgrick Gameit played a cloned variant of the origiriEétris by Alexey Pazhitnov
and a few other games with rudimentary graphics.

3 Not really a game console per say, | menitamore because at the time my prickly dinoskke creature went
everywhere with me tilli® my s t e passediaw/dy Peing lost to time. | mention it here as | believe its life should
have meant something.

41 was schooled in Dubai though these computeere made by a Kuwaiti company which produced an Arabic
version of MSX computers in the 19806s and often provi
up till the | ate 0690s.



fed the floppies into were half the size of the computer itself and conmnetiealithick heavy cable.

Full disclaimer, these were often unsupervised classes and ended in us huddled together around
someone playingork (a textbased dungeon crawler) which someone had snuck in on a disk and
hidden in the floppy collection.

The everengrossing trend for personal computing at the time soon landedPastam
Computer having a processor that was 166MHz; I
average lowend processor. With accessible memory of 16 megabytes and 1 gigabyte diskar
space, our Pentium was the best in the market at the time. It cost a fortune, not to mention repair
costs after the motherboard died soon after it was acquired. The blame fell on a fly dying inside
apparently causing it to overheat; somewhat a mystat has never been understood to this day.

The technician got a laugh out of it though joking about howvfitlier i v e r , makithg adoune d 0
on core computer software algorithms with the same name as if the computer, though a machine,
had a live operatke inside it like aMechanical Turk This amused us at the time, but now when |
think back the premise of life in the machina concept | touch upon in my resedyclvas never

truly alien to me. This memory has latched on to me and whenever | see the ohsidEsnputer

it comes back. The technicians playful association of the computer in that manner | would like to
believe aided in my own associationswdinifesting a playful attitude in mwork with technology.

Our house became connected to the Internet around this time as well bringing about a sudden
shift in our lives. Back themternettimewas akin to pocket money allowance, you had to ration it
out. The di f f er eborowethednteinet fgonayfriend and cunninglonit®ftprecious
I nternet in the middle of the month meant you ¢c
on our external modem light up one by one to the cacophony of sounds that came from the Internet,
was an excitingd el i ng. The ©690s was a fun place for th
understand what all thiechnologywas. | hadThe Encyclopaedia Britannican a CD which came
with our computer along with some other discs. It definedrternetas a network of computers
connected with, what at the time to aryéarold me, felt like sorcery involving protocols and
Gophers. | 6d | i ke t o de lyeagdidime imaginedraetualtgdploetsgdurtyingt h a t
around in the Internet as the omlausible way of considering life in the machine and explaining
how things worked under the hood!

Whether the Internet had gophers or llamas, our house was officially in the future. Initially, my
father ds s pr e a thahinesaw, satervoplytoebe meddmindntly éaken over with
homework, emaillRC, and when allowed light gaming. | recall swapping game disks with friends
in school and being fond & T S(RealTime Strategygames, which were hard to come by as
racing games likdNeed for Speednd firstperson shooters likBoomwere more popular at the
time. Life soon included gathering information about how to upgrade your computers enough to

5 Gopherwas an information fetching protocol used in thelyedays of the Internet. It presented websites as
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play that new game fromA or Blizzard Entertainmenbr how to runGameSpygo you could get in
on tha weekendCounterStrikematch with everyone from class.

But videogames were one among other experiences of play and playfulness in my life. Games
have always been in my surroundings in some form. Having an affection for board games | ended
up seeking thenout as a child amassing a small collection of compendium packed board games
(most of which were forms of solitaire). This might give an initial explanation to the use of board
games in this research but more on that later as games fascinated me, wstbémpparents, and
played a pivotal role in influencing this work. Though on the subject | would like to point out that
this research is not about creating games or-plggcts such as toys. | mention games here in
reference to one among the many pdédpjects that fascinated me growing up. It was the presence
of potential playfulness that intrigued me then, and lategare meconfidenceto embrace the

attitude of playin my design research practice.

Playful technology in shady places
Around this timewe had moved to our home in Lahore. | was entering Matricufatimsh my

reach towards play in general changed. Though most of my time went into learning to navigate

streets like | was iRrogger,” Lahore retains a special connection for me. It helpdulinging about

an interest related to this research | ong ago.

filled itself with stores in back alleys selling obscure electronics and computer gadgets. These stores

all had the same formats: baghting; limescale on the walls; an uninterested man behind the till

with an assistant who knew computer gadgets too waetlflashy laminated plywood cupboards

housing computer gadgets and accessories piled on top of each otfemgaesquemanner. Wat

drew me to them though was the baskets on baskets of computer discs and cheap gadgets.
Thereb6s such a street in Lahore even today f

hardware, software, electronics, and anything you can think of arounakeghnlLast time | was

there drones were popular, and subsequently you could see these machines flying about operated by

vendors attempting to sell cuttiegige products. fech bazaacalled Hall Road where you can buy

from handfuls of motherboard capaci to massive drones. Stores stacked on top of each other in

a cancerous growth, common to buildings and shops in Paki§tgou needed anything for your

computer you went to either Hal/l Road, or itods

Centre in the more affluent side of town.

6 A formal examination stemminfgom British schooling techniques left in the SGbntinent after British Raj also

found among other British colonised parts of the world. It takes place towards the end datie BY years of
education and is considered as secondary schoolingreniato intermediate studies. The UK abandoned this
method for GCSE or Ordinary Level and Advance Level examinations. As a side effect because of this and an influx
of American television in Pakistan, | was taught in British English but spoke with aricamerccent.

7 A beloved Atari game from 1981 where you played a frog attempting to cross a busy road and river full of hazards.
The predecessor to its contempor@npssy Road

8 A very common format for how shopping districts evolve in Pakistan; very organic anglitioltis. For example,
someone starts selling telephones and is the only one on the street, soon others copy only to have it escalate to a
whole street full of shops selling telephones.



Back then of course, Hall Road was a central location for finding CDs and beige coloured
computer hardware at affordable prices. This was still when websites on the Interrtablessa
their design language, smncepts like 10T and even wireless internet were ideas from science
fiction. As far as the Internet went, we bought scraafus from local stores in Lahore that had two
to three hoursdé6 worth of I nternetrphonefineseoeet i vi ty
Dial-up. Additionally, there were no comparable devices testhart phonesf today, in fact my
first mobile was am\lcatel OneTouch Eadhat had three lines of screen real estate given to me by
parents who got tired of my wandering exploring the city. Even imagining the kinds of feats loT
can do today at that time was unimaginable, yet still among the oddities | collected were things that
I now see had questionable design decisions for these Inperweted technologies.

My assocation with technology found a comfortable place in obscurity. | remember buying
strange gadgets for my computer which connected by USB and did odd things. Such as a USB
powered cl ock, as if I didndét trust dvihget one tF
made no sense, it had to be reset every time the computer shut down. But, the most obscure one had
to be a gr een c othatyau atéchal gohyauscompdter scecent Ibflashed red
making a crackling somahdawheéenitlhydr e nwds odpaoéno
the device, meant | lived in an episode of ¥a€iles. This device | feel explains my interest in
design and play rather fittingly. An object whose design intentions approach its playfulness towards
fuelling ones curiosity, much like being a paranormal investigator with a spirit box roaming a
haunted hospitalhetrue purpose behind the device could just have been monetizing pangeioia
it equally resonated with an attitude of playfulness.

Of course many of these gadgets were gimmicks and arguably designed in jest. However, they
all spoke a language, one that | stumbled across years later after art school. These objects as obscure

as they were, were $1y desigrwhich | learned was a thing.

Art, Design, and Philosophy

Originally, | planned to be an astrophysicist; or something around those lines. A friend of mine
and | both made up our minds to follow that path in life. This was before moving to Pakistan, and
although | had the aptitude in schatohever panned out in the end (though he succeeded much to
my chagrin). | did go to visit the Cosmology Department at Punjab University once. Unfortunately,
itwasnore xi st ent and more of a department omn paper
Space with their | ast attempts dying out in th
something to do with my mother being a fashion designer. Though ironically, she never pushed me
in that direction. | intended to be a designer and faitedentrance interview for design at the
National College of Arts, Lahore (NCA).

°Sadly, the actual one | o waolnavthatghe legasyof thatovontenfldly saagpges , b ut
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My application for fine arts though was a different story. Like most happenings in my life, it
fell into place. This time turning into the best four years of my life at addaclifter a BFA in
printmaking the logical trajectory would be to move into further studio practice, curation, or even
Art History. | had the experience and the connections from the years of practice as an exhibiting
visual artist after all. However, lijoped ship from Art into an MA in Desigh Managem#rit.was
a big leap from printmaking, yetit made sefs& ou dondét | earn management
was my reasoning. After learning of service design, participatory design, atesigm practiced,
found myself questioning my decision. But | was in too deep at that point. So, as habit dictated, | let
the pieces fall and sat back to watch.

Designing fictions

The experience opened me to a view of Design
playfulness | had grown fond of in Art. This was until | stumbled across the CEDE Project at
Lancasterds I magination Lab. As with my BFA, my
down a path in design fiction.

The project was an exploratoryvdiinto the possibility of a nednture with empathybased
human computer interactions in line with the concept\éight Kampff* machine. What drove me
towards it, asides the little geeky voice in my ear that let out a childish scream of gleeeitiba m
of Ri dl 8lgde Bunremwasdhs prospect of using my hands to make something again. Of
course, the sciendei cti on aspect did play a | arge part t
from growing up, | have a mch model of Darth Vaderromy desk gifted to me by my wife on
our wedding which should explain my disposition.

Jest aside, my interest in the human side of dés@mming from my art backgrouddwas
perhaps partly what drove me towards the CEDE Project. That possibilithurhaninside the
machine; like the psychic medium in my USB Ghost Tracker. After meticulous moulding in vague
supervision sessions that left me amazed, enlightened, and perplexed at the same time, months later
| had a thesis in design fiction. With a series efgéitic prototypes around empathy and computers
I had made something that weighed itself in philosophy, culture, technology, and design. A design
exploring a potential neduture with a possibility to have devices empathise with users (to an
extent).

The process took me back to my days of sl avi
printmaking studio back in Lahore. There was an essence of playfulness within the way | drew and

etched figures in my artwork, and a playfulness in how | imagine&nthgathy Enginénside of

10 My family was always confused why | chose Lancaster up near the Lake District (with, as my cousin said, nothing
butsheep r at her than bustling London or Leeds where most
rather stay away from family for a while, my justification was that things were allowed to fall into place which they

did for the better.

U TheVoigh-Kampfwas a t est f r omfifeveiolDloi pAnKl.r oDidek g esaamara f EIl ect
to distinguish between humans and androids by detecting empathy. Later adapted in the Fl8ddiRunneby
Ridley Scott.



everyday objects. It justified the fislutof-wat er f e ellmight lge jumg@ing fromabrtk thing
to the next, but there was a connectibinis is also my argument for the attitude of playfulrtess

has scaffoldedny PhDyears

Doing a PhD
| had no intention of doing a PhD. The opportunity presented itself widld started teaching

after my MA. To be honest, this PhD started as research in ditign, my initial proposal. | was
exploring the potential for incorporating my art practice into design research. But over time it
transformed as organically as did mpgith towards it. The first few concepts | worked on were
diegetic prototypes around abstract concepts for heooeaputer interactions. At its core, this
research has not strayed too far, and | still do reference speculative design. My focus though has
drifted from a discussion solely on design fiction to one about incorporating unorthodox design
practices that align better with my understanding of playfulness as an attitude towards design.

PETRAS loT Hub
I candt begi n arasearch withootdnertigningonmy affilifted projects This

work is part of and funded by the PETRAS loT Hub Prdjeatconsortium of nine (at the time of

my enrolment) leading universities in the UK with funding from the Engineering and Physical
Sciences Reearch Council (ESPRE) each exploring critical issues in 10T relating to privacy,

ethics, trust, reliability, acceptability, and security. Part of loTUK governmenfunded
programme seeking to advance t he doptiansategand b al I
service quality through business and public sectors, PETRAS has presented a multitude of findings
spanning over different tracks with Lancaster University among the institutes involved. The track

my research has been focused on invollkesaforementioned adoption of loT.

Human-Centred Design and Adoption of IoT
The above meandering tale of past events sh

intrigued me. The enchantment of technology escaping from the clutches of fiction inikeesur |

The playful att i tmytfeandalbwed to fosrishneny wotk grdcticasvas h

evident inpotentialfuture speculative imaginings of loRs a mi I |l enni al | 6ve s
evolve in many forms. From buying scratch cards for Internet access to the-atwagtvork, this
transformation has been both exciting and worrying. The latter is in respeeplemitlied and in

some cases maliciousses of loTenabled technologies. Take for instahte z sntak televisions

sold and used in the early 201006s. These produc
users by tracking usage and activities which were then sold teptitigs for marketing purposes

(Coulton & Lindley, 2019, p467). The present lack of discretion &i z ipartépsoved an

infringement of et hical trade practices | eadi:H
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technologied? For all its science fictiorlaqualities, 10T has an all too human element to it in its
design approaches and decisions.

The current and perhaps most common method of creating loT products and services involves
HumanCentred Design (HCD) practices, though ironically these systemasocarpowered by
humans Concepts such as Atrtificial Intelligence (Al) and Machine Learning (ML) are often
employed for these Io€nabled devices and services to opeeffectively removing the human
from these processes. Though humans might be the usbesefservices (a concept debateable on
its own), the design of these systems could acknowledge their independent natures. What | am
ushering this conversation towards is that through this research and the coming chapters | intend to
approach an alterngé viewpoint towardfoT. One that exists in an attitude of playful appropriation
of desiq. In the process | explore how play may exist in both the objects that create 1oT and the
humans that interact with iMy own perspective though is of play existimgthe process where
they both convergeand in this manner | hint &ow HCD might notnecessarilybe the most
applicableresearch througthesign approactor viewing loT (at least where taking a playful attitude
at design is concerned)

Being an art/degn student now intrigued with the playful potential of design, the opportunity
of exploring playful practices affecting and possibly altering the adoption of loT presented itself
through PETRAS. Through my research and this thesis | intend to preseguareat for seeing
design as a playful activitthat may preserdlternative perspectives for technologies such as loT.
That saidthis researcimay beabout alternative design practices for 10T, but that statement is not
enough to hold the weight of info&ation contained.

Research Statement
Therebébs a | ot to unpack there, from what is |

classifies as aalternative Each of these aspects will be addressed in the coming chapters. As a
designer, my interesigls in how these systems in which {eiiabled devices function can be better
designed to overcome many of their problematic traits, which are starting to become more evident.
The example oVizio is but one among many which | explore in the coming Bt said, this
thesis isa contribution towardshe utilisation ofResearch through DesigiRtD) asa means of
deweloping new perspectives dhe challenges with theloT. It doesnot achieve this bproposng
methods that may allovdesigners to desigidbetted solutions, rather it proposesternative
approaches for framing the challenges of IoT including existing design practices within the field
Often prefixed withd s m doll deviices are couplings of circuitry and sensors insid&l and
plastic bodies designed to interact with and through the Internet. The describoGesfabled
devices in this unpacked manner stems from a core statement of this resegirgpioT through
philosophical lensesPhilosophy brings with it apgcific manner of discourse which | attempt to
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utilise throughout. The intention in this regard is to present an argument around the use of play as a
means to evaluate le@nabled systems for designers.

When | say O6pl ay & playiagygighithe Intarmet onooetting ageffaets tmai n g
do so. Il nstead, anpalttimde domanifestitg euriosity-grivee engagemsnt
within design practicesn this contexit refers toappropriaing a means for exploring and evaluating
the processesof loT-enabled systems. Philosophy certainly plays a large part in this discussion,
it becomeghe vehicle forconcretisingplayful appropriations of design practidego into further
enacting philosophical argumeritsough makingAs a designer and maker the act of creation is
present in this research through this carpemtpproach, which incorporates exploratioofs
Speculative Desigrand Ludic Designas frameworks within a methodological practiceRiD
craftingthephilosophy laden artefacpsesentedh later chapters

Therefore, as a singular statement of researchtibg@s argues fan attitude of playfulness
within the design process that for the purposes of this reskeaititatesalternativeperspectiveor
the design of lofenabled systems. It does so by presenting a case fmathiéestatiorof a playful
atitudethroughcuriosity-driven engagement within the design proc&se philosophical concepts
andpractice ofmaking are the vehicle for this discourse all conductedab groject into exploring
the relationship between loT and HChis is a discussn about how playfulness and design go
hand in hand to understand an alternative nature of the things that create loT. How acknowledging
different perspectivemay present novel opportunities in designing for contemporary and -future
focused technologies.

Why Philosophy?

| could justify the use of design research pracéicksing a design student, and this a doctoral
research in the field of Desigrbut whyphilosophy The reason is to provide a fair and open ground
for di scussi on. O nsign ortHodoxies areundéhumatniredress, dinstbay, d e
presenting a discourse around fundameakgéctness This human and object discourse is the
aforementioned lens spoken of and will be present throughout this text. The philosophical discussion
has beertonsiderably condensed as the intention here has been exploration around a focal point;
designperspectivesor loT. Which causes me to remind the realdlgmo means am | a philosopher

| have an arts degree in printmaking and for that | explored different philosophical concepts to
aid in art practice. But the level of philosophical discourse established in this work comes from
careful readings of philosophy in specific areas of intevstsuch, | present this alternative
perspective to design for I0T in three states in the coming chaft=g ThingsBeing Things
andDesigning Things

My penchant for philosophical intrigue could be the reason behind this crossing of paths in my
research, but this view of philosophy in IoT is something that had already begun spreading its roots
in the project adlore-than HumanDesignperspectives. | contributed by building upon ideas that
were presented at the time. Mdhan Human Design in a nutdhis an argument for acknowledging
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design beyond the boundaries of human involvement possibly towards broader more significant
influences, such as considerations of climate change. It incorporatesaigettd philosophies in
an attempt at stepping wide of the human and viewing the world from different-haman
perspectives. Throughout the coming chapters |
in this research further.

loT as a phenomenon has certainly established itself in otentispectrum of technology.
The sheer amount of these devices available makes it appear as if they have colonised our everyday
efficiency, 1 oT has evolved into a web of inter
for everyone, they are present almost everywhere today in some manner or form, and as such have
begun to offer unique challenges of theimo Amidst this argument of playfulness, philosophy, and
design this research attempts to address some
touched upon why philosophy came to be a part of it, and the coming chapters will clarify each core
aspect in further detail. What this lengthy unorthodox introduction intends to relayas titude
of playfulnesgvas an intimate matter associated with my work which | cannot separate this research
from, as it allowed for an explorative means o$iga research where | was not bound by highly
specific goals.

Who is this thesis for?

At this pointyou might be wondering who this research might interest? As this work overlaps
differenttopics(loT, design, and philosophyjoncerned readers would fititeir specific interests
there. That said, this research certainly involves these core disaisstaat itsheartit retains a
discussiorfor manifesing an attitude of playfulness within desigractice Many of the arguments
and/or appropriations of agepts aheadiould appeal to those who are curious about playfulness
within an RtD approachThis playfulness manifests as both direct representations of play and as
general presence of giving oneself away tormtambiguity, andhe obscuravithin the process of
design Many of the discussions ahead could not have been possible wéhtmutaining their
alternative perspectives this playful light

| should mention here thayimo means in this work do | profeshad set stance towargky
indesign mai nl y becaus e a$haudng adritt reprgsentate@haptertclivesp | ay

into detail regarding what play represents in this work and | exfilénem multiple perspectives.
Throughoutregardingplay in this researghmy intention remains to preseib@s an attitudevithin

the design procss.

In closing
This jog down memory lane twisting through streets of Lahore, printmaking, my collection of

games, and all the science fiction | had to read to justifEmypathy Engingis all more a means
to facilitate a reason to why this research tduktrajectory it did. Other methods could have been

possible, but in this instance this particular approach brought with it a certain glavéyplayful
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individual, my approach at RtD was equétely
research presented in this the3ise coming chapter presents a scaffolding to understanding how
this research is collected, with the promise of fewer wanderings amongst memory. Accompanied
with thatare core research questidand a methodological framevkoupon which this research
rests. It also explains why the presentation of this work uses drauitional approach.
Furthermore, it begins the first section of this thesis as a foundation into my world of loT,

philosophy, and playfulness.

13
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SCAFFOLDING

ASometimes I'll start a sentence, and | don't even know
where it's going. | just hope | find it along the way. Like an
improv conversation. An improversation.

0 MICHAEL SCOTT (PLAYED BY STEVE CARELL)
FROM THE OFFICE, SEASONS5 EPISODE11

Introduction
The loT has evolved much faster than my younger self could ever have imagined. | have a

smart assistant in my house that my spouse and | play trivia with, which is in addition to its core
household use as the timer f orrollthtougiptee pashonly he o v ¢
briefly mentionedne of thecoreaspect®f this research: using philosophymvide adesignlens

for my practicé® at least whereny playfulattitude towardslesigning for 10T is of concern. Before

touching on the philosophit@aspect of this research though, this chapter explores some key
guestions | intend to address in this thesis. It also prepares a scaffolding for the methodologies |
incorporate in my research journey.

This document does not take on the garb of a traditidoctoral research manuscript. In the
coming text, a more detailed analysis of why this is the case will become clear. The journey of this
research bends around different corners, stopping in different locations to collect knowledge before
revealing itsdestination. Whilst the previous chapter explored the background this chapter explains
the structure, defining why this work differs from more conventional doctoral research expressions.
Subsequent chapters will delve deeper into philosophy, playfulresigndand IoT.

First, any research conducted must ask key questions relating to its topic of concern. As
discussedn the previous chapter, this reseabcings about a two pronged argumehe presence
of playfulnessndphilosophywithin aresearch through desigpproab towards IoT In the process
it brings together alternative speculative framings inattamptat challendgng orthodox HCD
practices for the design of 10T systertisthis vein it alscapproacksproblem spacem light of
prior researchProblems that could be attributed to establishedaijectcentred approaches such
as HCD.The discussion invokes a philosophical carpentry of artefacts intended to act as playful
appropriations ofiewing loT differently hence the secomtong of philosophy certainly must be
part of the broad set question this research addreBkas said, a previously mentioned the
discussion of manifesting a playful attitude within the design process is an important facet of this
researchas well ergorestrictingmy research questiadowards loTalonewould limit theinsights

the research through design practice documented in this thesis reveals



While this researcis intended towards designers interested in prabtised methods towards
problem soling 10T, its playful roots andttitude are what truly drive the discussion forwaod.
herewas the subject of research coming frBEETRAS andacts aghe locus ofthis discourselt
could just as well be substituted for othepics that this playfupracticebasedapproach may be
equally helpfulin facilitating. Therefore, thebroad question this research intertds answer

becomes

Q. How does glayful research through design procesamifest itself within performing
philosophical carpentry to create artefacts todbgeriencd by a diverse audien®e

This broad question sets the agenda for conducting the explorative design research considered

in this thesisSpecific sub-questions emegghrough tle course of the wonkhich attempt to address

the different areas of interaatcomingchaptersThis isdonethrough a practiceased exploratory
approach aproblem solving key areas of focus in lofi the process | present approach of
conducting philosophical inquiry through metaphorical carpentryAs the main philosophy
explored in this thesis is Obje€@riented Ontology (OOOWhich argues for a mosthan human

way of presenting carpentry as a means to answer the core question of this resesrahifiesting
playfulness withirdesignprocessetowardsa morethan humarworld view. The subquegions in

this regard are:

SQ 1.Is it possible tdighlight potential problematic effects emanating off 10T products and
services approaches through an objedented len8

SQ 2.How does an attitude of playfulness ocituthis research through design activity

SQ 3.How can the philosophical foundations of a proposed-anthropocentric 10T be
manifested in RtD artefaés

Each sukquestion is addressed in varying degrees in the coming chapters with some presenting
their owninternal questions for the designed artefdtthould be noted here thabugh philosophy
is mentioned in the questions, this research isénot phlosophy rather it uses philosophical
discourseasa lens for thalesign processel.representan attempt at presenting a playful attitude
towardsdesignwith a focus a designing for 10T in a morthan human worldliew. Putting ttese
core research questions asidethe moment will now address why this research is structured the

way itis.

Steppingstones into post -modern humanities

A thesis or dissertation of academic stature requires the grounding of any conceptual discourse
in established ideas from a scholarly community. These bodies of work most commonly take on the
form of a review of liteaiture in subsequently related, and at times disparate, fields of research. The
generally accepted definition of research is the crafting of knowledge through systemic

investigation, where knowledge is generated by the combination of information and sanalysi
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foundati ons for the fadvancing of knoamd edgeo.

the differences between conventional methods of doctoral thesisgwand their reaworld

practice. As a result, the traditional approach to structuring a thesis has evolved to incorporate an
array of approaches; some of which Paltridge explores in his paper. He defines the traditional pattern

as a fAsimplreg aonfemadmevwd «d taking on a generi
followed by a literature review, a methodology, ending in findings, and a conclusion as the result of

some discussion.

Where this defines his view timgfa nore Gomplexdi t i on

visualised as moving away from conventional means of research towards
transdisciplinary perspectives.

Though research articles of the social sciences often conform to standards established by

the former equates to traditional understandings of research and knowledge proideictmantific
research or Newtonian models, the latter approaches ideals oflisaimdinarity. Appropriating
Zeiglerds 1990 model for differentiating bet weeée

Intradisciplinary when working within a single discipline with no overlaps
Multidisciplinary when collaborating between different disciplines, such as the
invention of the defibrillator which can be seen as a combination of biology, chemistry,
and electrieengineering
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3. Crossdisciplinary when viewing a discipline from the perspective of another,
e.g.genetics

4. Interdisciplinary when integrating knowledge from different disciplines through
synthesis, such as how literature is a synthesis of history, anthropology, science, etc.

5. Transdisciplinary when creating a unity of intellectual frameworks beyond disciplinary
perspectives, e.gtudies in sustainability often transcend knowledge from areas of
concern

Presenting these major modalities of research in this manner reveals an evolution of research
argument for a fArevolutiond in social science
i Pomdder n Hu nais iext heesgeaks of the tradisciplinary nature opostmodern
humanities as abnormalities to be studied and explored encouragingardmapproaches towards

knowledge production.

Transdisciplinary Design Research

chall enges that require fiunique set of tool so
these challenges he echoes other scholars in affirmingebign as amdependent discipline must
Afenrich itself in tr2810,928P3Gednmah2000.gr3Pmotonstreaty e me nt

designasa di sci pline exists in the fAintersection |

Aitransdisciplinary problem solvingd focusing o
research attempts to approach transdisciplinary problem solving adResearch through Design

Furthering the point of generating transcendent knowledge, studies involving research around
science topics such as engineeriiggroistry, and mathematics could justify a regimented approach.
However, as this research involves the interactions of elements aitllibeyondogical science,
it plays with the ideas of logic using philosophical thought experiments. Meaning to interweav
itself within the fabric of human and néruman interactionThe attitude of playfulness that this
research proposes acts as a weadditate this weave through the vehicle of philosophical inquiry
into alternativeperspectives of loTThe methodologysed here is part natural science, and part

social science.

Afset of possi bl y 2004spcIencouragibglreseanghers o aterapets liridgé
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research through 2Z00den HBoTHeseaasseneblades ciegte what he calls a

Afhinterl ando of r e20@4 p. B rGivingbar exangle of howephilbsopdes  (
Bruno Latour ds exami ni ngendodrinologises besame thedbases for aS a | k
new field of study known today as the ethnography of science, he explains how a philosopher with
no prior background in science can do this by subverting method into a definition that is more
generous and looser monventi onal understandings. To this
should also be trying to make and know realities that are vague and indefinite because much of the
worl d i s enadawe2004,ipnitt hat wayo (

As this work defines itself within the boundaries of design research using iterative
methodologied namely RtD and speculative desigit raises a connection between design and
soci al sciences. An associ at i-doven expenmnenttcraftng gan i n
attitude of playfulness and rhetoric of philosophy as a driving force for designing in a certain manner
andintention that this research advocates. This places design research on par with the likes of social
sciences such as psychology, geography, history, and anthropology among others; all having their
own established formats of research. Although fundameftailhg research into the 10T, it requires
an understanding of technological processes and knowledge representation related to the different

areas of concern.

Crafting Trandisciplinary Assemblages
When seen in this manner, this research falls beyond tipe sfahe formulaic traditional

approaches towards academic writing such as philosophy and writing for computer engineering
subjects related to IoT research, the way this work utilises these disciplines happens in a manner of
equating then to tools found in a toolbox. This all places this research in a spectrum of

interdisciplinary studies bordering on the transdisciplinary, akin to the method assemblages
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Figure 3: The knowledge generated through designed artefacts in this theses from
assembling methodological approaches present within the concepts this research
concerns with. In doing so it approachemannerof transcending knowledge between
disciplines through design.

In the coming chapters, each of the individual pafthis engine are discussed in detail and
explored from the vantage point of design research. Each provides a unique perspective towards the
challenges of designing for 10T products and services and in turn articulates unique knowledge
production. Sincehis research argues for an objective view at orthodox design practices such as
HCD it becomes necessary to include philosophical perspectives such aoabjaed philosophy
that may offer alternate perspectives. Playfulnessibemeever present dttde within the desiger
and theprocessthat supports therafting of unique explorative design artefadtsindulge the
philosophical views intended to be explored ahead. And finalfyraaticebasedRtD approach
ensures an iterative exploration of thesign problem that may be equal parts explorative and critical

in nature.

Transcending method through Design
While presenting a paper involving one of the artefacts from this reseaiRS2018 the

ensuing discussion raised a point to how the praatieainer of research would not fit within the
traditions of the discipline of philosophy. However, the consensus was that it fit well within the
characteristics of design research within the humanities for inter anddisogdinary research.

They conclude that understanding the implications and applications of design within other
of designers and design researchers, specifically social scientists working in conjunctaesigith

and/or designers, as being interdependent. The appropriated freedom in design as a discipline for

knowledge generation thus comes from this interdependence. As such, this research aspires to
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interdisciplinary research, this work attempts at expanding on established models of design for IoT
to encourage potential new directions. These unique engines for research are comprised of different
combinations of methods hereonsonder ed 6t ool s6 i n a metaphori c:

This is not equating them as design tools meant to be used in that fashion, rather it is a play on
the word oO0tooldé from o6tool boxo. Within each t
coming from differendisciplines used in the design process of each artefact.

Therefore, |1 do not see imperative in allowing this thesis to conform to the generic format of a
postdoctoral manuscript. The elements required for a document of this calibre will all be present: a
review of relevant literature; intent of research; methodology; findings; and discussion to take away
at the end. But due to the nature of the study and its involvement of different research topics on a
transdisciplinary platform, the potential for a magition of the standard model of a postdoctoral
thesis presents itself. Another way of looking at this research attempts to transcend knowledge

between areas of philosophy, design, playfulness, and technology, and might feel odd in places.

How to us e this Thesis
By jumping between different topics of concern this research risks raising levels of confusion.

Thus, rather than have a larger review of literature presented in one chapter in the start, references
to literature are placed appropriately thghout the text. An introductory review will be presented
in the initial chapters, but each chapter will also have its pieces of reviewed literature brought up on
an asperneed basis. This should help alleviate any confusion, allowing readers to avpidgum
back chapters to reacquaint themselves with topics. It should also help in establishing a cohesive
discourse throughout.

The previous chapter was a brief dive into some background in myself and how this work came
about. This chaptgrrovided a scaffotling for why this document is laid out in this mana&ng
with the core questions this theaisnsto addressThe next few chapters may be viewed asise
en placefor the coming artefacts designed as part of this research. My intention with them is to
incorporate an understanding séeing being anddesigningthings of 10T in order to grasp the

foundations of this researcHere is what can be expected ahead:

1 Chapter 3 starts us off by introducing our focal ppiof 10T and how it isseenin a
general sense. | present a case for and against general approaches towards design in loT.
Supported by a review of relevant literature | lay a foundation for our discussion around
technology in this research. Followingupp with why design for loT matters, challenges
currently at play, and how metaphor may be an ally in seeing IoT. This chapter
incorporates our first step at seeing through an alternative lens.

coming designed artefacts. It covers the core philosophy of phenomenology that is

discussed throughout. Building towards the magcussion of how things in loT exist |
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argue for how design approaches can see them through anaigettd perspective of
simulating agency within things. This expands upon notions of alternative perspectives

research. It dives into an exploration of design research as a methodology. Here |
approach the idea of an iterative design perspective of creating artefacts for this design
researchihrough an ideology of Research through Design (RtD).

it to decision making and design processes. Here | take on thefigizg/fulness as an

asset for design research, making a connection between disciplines of design and the act
of play through curiositydriven engagement. This is also where | introduce the concept

of philosophical carpentryas a way of playfully approactd design research and

thesisand each present a different artefact intended to enact philosophy. Starting with a
way of defining a model for a philosophical perspective of 10T, using play to prod and
poke at the design of 10T systems. Eabapter in this series is accompanied by different

philosophical concepts and design approaches used in its metaphorical toolbox with

process of designing a board game basedhe framework. It defines the iterative
process and design decisions made in designinigtéeet of Things Board Ganéth

a discussion into the pitfalls and compromises undergone in the process. Finally, in this
relation with the philosophical discourse defined in this research through imaging the
personal lives of 10T objects using Tarot.

implications of carpentry for design research through findings and experiemoks
discussion into manifesting an attitude of playfulness witha design proces#t is
accompanied by a discourse into the future potential for research in this manner, before

rounding up the conclusions of this research.
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SEEING THINGS
OF THE INTERNET

fiThe Internet is the first thing thaimanity has built that
humanity doesndét understand,
anarchy that we havi

d ERIC SCHMIDT AT THE INTERNETWORLD TRADE SHOW,
NEwW Y ORK, 18 NOVEMBER 1999

Amongits contributions thishesis presents aiternative approach to widely adopted human
centric perspectives in the design of 10T products and serBe&sy the locus of this thesidyis
requires an exploration of 10T as a design space. In this chapter | present an overview of IoT as a
society dtering technology, as well as a case for a mismatch between user expectations of what 0T
products and services do beyond their immediate task. | use this to build the case for viewing loT
through an alternative perspective than HCD, and then move towsaasples in the coming

chapters of using speculative design to reveal what the future design of loT could be like.

A case for (and against) an Internet of Things
A review of literature around loT often begins with the origins of the phrase itself. Tdie cre

2009 . Ashtonds presentation was on radio frequel

with early attempts at the collection of data t
usage of the phrase in that context. Though Ashton has since attempted to restructure his coining of

before considered as O0technol ogyénsingiprecedssidgs si f yi r
andnet wor king capabilitiesd. Since then, | 0T ha:

of Coke inside the machine. As banal as it might sound, the connected vending machine came out

of a want of programmers for the cold caffeinated beverage and their offices being a fair distance



of 10T today as a technology existing among the mundanity oblifeit is also perfect for this thesis

as an advocacy for the playful begings oftransformativeconceptsnd technologies

Defining loT
phrase: 6 ITrhti emrgrbe t 6T heen df o& mer they <classify as
amal gamation of al | ireal 02075 epc 16)s They mme efdshe n t i n

opinion that myriad definitions of IoT are pesd, each having common threads which they present

in the following cohesive definition for I0T:

A1 oT i s] an open and comprehensive networKk
capacity to auteorganize, share information, data and resources, reactingaatidg
in face of situati ons Madakanettala20thbepsl6i n t he env

The ability to code and track objects using uniquely identifiable inféomgplaces loT as a strong

point of interest for corporations with the handling of extracted information, capable of reducing
Where industries have benefited froime advanced computational prowess of interconnected

loT-enabl ed systems, the past decade has brought

A history of 0T aliases is plotted boiling them down to a methodology that utilises machine to
machine interaction as a modus operandi at its core with ebthe aliases and associations accredit

|l oT as APervasive Comput i ngPohy sfilkbailqg uS ytsotuyesms@®o napnt
Computer I nteractiono, calling I oT a form of |

(or a projected future), omniscient.

Interacting with 10T
Our relationship with technology such as 10T has evolved over time. One may fimatst&ro

early adaptations of science fiction, an understanding that to this day is still present with myriad
examples to be found. The modern smart phone and tablet can arguably trace their roots back to
their fictional versions in the form @ommunicatorandTricodersfound in the popular television
benchmarks for imagining new futgrén technology through fictional endeavours. Though most of

these imaginings fall in the category of fantasy with killer robots ek @lo wi ng devi ous A
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computing. The book talks of acknowledging the presence of technology capablescibuasly
processing our daily lives from garments to streets, household objects, and daily mundane rituals,

acting collectively to gather information about ourselves for greater purposes.

Existing among the mundane
Designers, among other academics, hasd & close affiliation with technology and its

connection to everyday life; whether that be the domestication of 10T, or, the envisioning of grander
presented in Greenfieldbés book B@abesmossepfofn
technologies are those that disappear. They weave themselves into the fabric ofydiferyddil

they are indistWesenid8lhpdl e Wei emr 6. d amous quot
human user surrounded by technology. The disappearing of technology affirms its power and
influence on the huan through a merging into mundanity. In many regards, design has used the
human user and daily life as the focal point in the design process for I0oT through an approach called
HumanCentred Design (HCD).

these roots of HCD can be traced back to fields of ergonomics and computer science. Early ISO

patent® showcased standards for what may equate to hdinegnaly designs. This approach has

peripherals existing in mundanity much like the technology defined by Weiser.

Simplicity by design
exercised in the design of products and services involving huisesexperience. This translates
onto the design for loT where HCD governs how we interact with this technology. Examples can be
seen in products such @& z o n 6 sor @d e lae HpseseMirgsniinimal ways of direct
for ausercentred approach to design to include ease, visibility, and the following of natural flows
of processing. The examples he gives are of designed items such as chairs, doors, and washing

machineswhere function and form act in tandem. For instanceaa dot designed with torque in

16 H C Bs&ix guiding principles are defined under ISO 9240:2010 as projects that include designs based on an
explicit understanding of users, tasks and environments; an involvement of users throughout the design process and
development; is driven by useented evaluation; involves an iterative process; addresses the whole user
experience; and includes multidisciplinary skills and perspectives within the design process.
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mind would be difficult to manoeuvre. Similarly, a washing machine overly designed or improperly
labelled would be difficult to operate.

Whilst there is a critique of HCD as a design methodology for 10T at the heart of this
manuscript it is not a dismissal of its benefits. Rather, it is the prevailing understanding that
simplicity is a necessary requirement of H@Rd more importantly its appropriate usage that is of
similar stance towards simplicity in design suggesting both complexity and simplicity existing as
conceptual model s ofesiundEhmé yt agk befi ehestdescHt
acknowledge and appropriate the correct conceptual model as per design problem. Giving the
example of moving files into folders on a computer, Norman highlights that while doing so behind
the scenes a vast ammiwf complex computation is undergone while the user plays out a fiction of
moving 6 f i inte&féo |, dllewing dhe designer to embed a simplified conceptual model of
storage through Human Computer Interaction (HCI) into the user.
counter intuitive giving the example of a remote control with fewer buttons making certain use cases
tedious. @ the flip side a remote control with too many buttons would be confusing and excessive,
suggesting complexity is a subjective matter as well.

Either logic plays at an anthropocentric view of the design process, and to an extent can create
artefactsthatf nct i on as expected. However, when the pr
a produod such as a washing machine or remote coéittbfough IoT, implications emerge of
deeper more complex underlying workings presenting a greater challenge foredesigforge
appropriate conceptual models for their problems.

The disillusionment of living in 10T
A simplicity-first approach often associated with general understandings of HCD attempts to

hide away the interior workings of a product for the benefihefuser. This in a way enacts Arthur

C. Clarkes famously cited view of advanced technology being equated to rGéagice( 1962

Many users will most likely be contentwiththisviws can be seen pkabovm Nor ma
of6f i | es aThislof dourde & &lso soGnter intuitive to core values of HCD such as visibility,
feedback, and -dcesisgmsdk nclyj.editWe ldr e e dgrypant o i nt e

into an Ainformation systemo, promi sing enhanc
products in our surroundings as proposed by loT, suggests a complex level of interactions occurring
behind the fictional conceptual models of our physical interactions with these devices.

IoT and actions happening within remain unclear to human users who are often the centre of
these systems for the collection and creation of valuable data. Key properties ofdantesadness

highlighted by Norman, thus are not necessarily present ttigital footprint of IoT system design
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(2016, pp..4147) describes himself t hat i t Oated with @ u st to
photoediting tool with that of a planishing hammer. Each has their own level of complexity which
depending on the wielder affords different levels of simplicity; or appropriation of defining
simplicity. As mundane objects become networked, relationships with them as users alter

radically.

The betrayal of our devices

moniker to be deceiving. His view proposes the intertwining of computation in our everyday lives,

may breed disturbances:

AWhen everyday things are endowed with the a
metadata reflecting their own provenance, lamat status, and use history, and share

that information with other such objects, this cannot help but redefine our relationship

with such things. Weéll find our daily expert
ways, some obvious and some harder teetis And among the more significant

consequences of this &édcomputing everywherebd

Where on the one hand computing of this nature opewss to creating newly founded

interaction® before considered closer to science fialidhis also presents challenges on the

of our gadgets and devices when they unintentionally breekaldesign errors. Giving examples
of contactless interactions with cars, banks, and homes he suggests how technology may have
developed a false sense of security among us. This is due to ouceaserg want for ease in a
turn he dubsf @bhedhm®rRbcTRidIVEIble inthe security risks around

Norman(2016,p.53 seconds this notion in his own way
of fso0 between simplicity and complexity are in
example of the remote control he sugg#sisleading to two understandinga) that the goal is to

achieve simplicity, an¢b) that certain things must be given up in order to achieve it. Continuing on

the same note while speaking of a speciemensleveloped washing machine, Norman argues

17In 2019 India faced a staggering 20% jump in cyberattacks on loT devices making it the most attacked nation in
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that in the process of automation for the sake of simplification the otherwise accepted simple
conceptual model of using a washing machine to wash laundry was complicated by defining the
minutiae of the laundry contents to the machine. An otherwise spnptess became more tedious
in his opinion as with automation the gener al
In Vamos 06(8011, p. xv) terms, we have yet to ev@elv fisur vi val i nsti
technological fallacies. Solutions surface as often as vulnerabilities through patches and software
updates. A further problem comes in the form of excess such as with the case of the above washing
machine with6 e x t r a, ocwitim companied offering solutions by overhauling expensive loT
ecosystems? Collectively these measwg@resent consumers with difficult decisions around the

adoption of loT.

Gathering future technological asbestos
While the above might lead onedssume these issues come solely from a security perspective

and the fortification of networks is the solution, in truth design plays a pivotal role in all of this

Where 0T does provide benefit in lifestyle and certain aspects of interdotermet of Things
andsmarthave become buarords for manufacturersto createeventu | o T fiasbest os
interactions do not necessarily come from the need of a user, rather, disguised under convenience
they present fundamental problems in the design process of 1oT. Take for instaQuékiidegg
Minder Smart Egg Trayintended to keep track of eggs in the refrigerator. A selling point of this
product is not solely the fact that it can keep track of your eggs, but also, that it can connect to an
external 10T hub for onpoint access tohe device. This implies an additional network where
multiple devices, servers, stakeholders, and networks all implicitly interact with an interest in one's

refrigerated eggs.

L

n c

of

The argument here is not for or against the necessity of knowing the condiiomefé s dai r vy

products (though that could be considered), but rather the point raised is that objects such as these
surround us with electronic breadcrumbs. These act as key points of entry for not just secure
interactions but also insecure and malicioussoifror the sake of (arguabd®nveniencehow many
networks or connections can one truly fortify if it is solely a matter of security?

The smart egg tray is destined to fail in this regard. It along with other similar devices, though
designed with goodnientions, promote a rudimentary problem in the practice of general
understandings of HCD when used for the desi
disappearing into the everyday fabric of life is certainly visible in these 10T deviceh, byt d on 0t

18 n the start of 202Gonosannounced a discontinuation of o0l egacy?d
consumers Wwo had spent fortunes in the smart horSenos ecosystem. For more information, see:
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necessarily operate under the truest ideals of design with humans in mind. Where HCD advocates
simplicity it also does visibility and feedback which many loT devices deny with proprietary
software, overtly simplified interfaces, or simply a ladkransparency. There is little view of the
experience from its perspective for the user, rather, many products are designed with surveillance
capitalism in mind. When they could also be imagined to be evolving, cleaner, or secure, traits that

benefit theproduct as much as users by keeping true to hwoeatred ideals.

Approaching an alternative perspective for Design in 10T

Hungarian painter and professor for the Bauhaus School LaszI6 MNhgly, wrote that

Aful ti mately, all/l p roorbd egmse aotf pdrecsh |gdhoholg-&Eagigees ii gt of

levels of agency and value not originally associated with the device. Through IoT designers redefine
aspects of living. Objects connected in Ipiiesent themselves as simple solutions to mundane
problems, yet, they house complex designs emerging from this networkification creating a complex
problem space.

Obscuring hidden workings through general applications of HCD under the guise of
0 s i mp mady de welgotne in some cases as many hwuears could benefit from the lack of
excessive information. Yet this obfuscation, paradoxically, also accredits tremafttioned
1.

Our hyperconnected world is governed by assemblages of mediated data collected and
processed througthe various devices and systems in place around us. Simplification of such a

complex system may only agitate the problem space further when challenges such as societal,

meter intended to control heating in a confinedep@he associated value for this device drastically
changes between stakeholders involved. As a consumer, one might be inclined to reduce the amount
of energy used. Yet, as the energy provider they would be motivated to maximise profits; with or
without data collected from the meters. Whom is the smart meter designed for? What attributes
should a designer focus on for this device? Should it be the efficiency of use? Stakeholder

engagement and interests? Or effects on the environment?
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that the perspective through which ussegtheir world is not necessarily the same for
loT devices.

Certainly, concerns around privacy and transparency are of importance when considering
HCD. Through the examples mentioned previously, and countless others strewed across the Internet,
privacy is ofen the first casualty when designing for 10T. Many of the highlighted concerns appear
to be solely a matter of transparency, though excess information is equally a subjective issue when
designing. Certain systems might not need their underlying operatiote deemed extra

information, equally some designs could require it. When perspectives differ so drastically for an

The appropriation byBuchanan(1992, p. 1% o f fiwi cked probl emso ir
considered the baseline for justifying methods in design research. The argursentgateis that
problems addressed by design are far more complex and indeterminate with no immediate solutions
existing a priori, ergo, understanding the situation becomes as important as formulating a solution
presented under the umbrella of sustainability. This is why design researchers often employ methods
from diverse disciplines converging together to create a focal poinhéra subject matter they
have invested in through @uachasan,t199® . LiWhatthio vat i ve
means is for design researchers to conduct their research they must accept the facotbtibthe s
will lie in resituating the problem. In our case, for the design of IoT we need to change our
perspective.

The complexity of the situation emerges partly from our innate trust in technology, but also

perspectives exercised through HCD. Ironicadlge of the most notable and quoted figures in the

perspective plays aitge role in how one may view IoT.

All the examples presented above create an argument frtthie iindod as@eing more than
physical objects. Besides their physicality they include abstract concepts such as data, algorithms,
software architecture, ficies, and business models, to name a few. Each of them defining these

concepts in different ways. The interrelations of these different elements fuel the problem of
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complexity, and as such is how a smart television could infuse pafanoibabymonitor might
generalised conceptual models of simplicity associated with HCD,umiagentionally detriment

the adoption of IoT.

Metaphorically speaking

Arguments are presented for expanding the scope of HCD to include elements such as the

on the broader perspective for design. One wageing 10T is through metaphor as suggested by
Lindley and Coulton(2017, para. 8 , presenting the concept of met

practice incorporating diverse disciplines in this instance, is conducted through the use of metaphor

to understandlgernative perspectives better. 10T is not a stranger to the use of metaphors. Different

di scusses this approach further by seeing 10T
our daily experiences akin to magical artefacts from lore. Though his view could be argued as still
anthropocetric in certain regards, it proposes an alternative viewpoint. One where these objects are
given importance and value beyond their utilitarian function, embodying them with a higher essence

to serve their humaasers. In the coming two examples | will lobd case for viewing 10T through

metaphor in order to understand it better from alternativehuoman perspectives.

Enchanted experiences

The Hobbitby J.R.R. Tolkien. Wheréting informed Bilbo Bagginso f nearby danger,
umbrella informs him of whet her itds e@owbout to
becomes an enchanting one capable of pulling the useoin a pl ay f ul worl d wh
converse with their users about the weatRerthermore, it establishes a deeper existence for the
device disconnected from the human.

One could argue that odevices are always enacting themselves in our background lives. But
where the enchanted umbrella differs is in its
know when t hRgsé 2045, m &) This & ot dollecting data because it can be

collected, rather, it is obtaining data as a result of meaningful interactions. One that not only is

important to the user but establishes a strengthened presence of the device.
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Where the 10T egg tray could bleragged off as an item of jest just like the USB ghost tracker
from my past, the enchanted umbrella incorporates a playful experience in a manner that elevates
the device by design. Through a metaphor of enchantment the magical aspects of 10T, or gnderlyin
complexity, is approached in a humaentred way providing a meaningful interaction beyond that
of a regular umbrella. Arguably, the complexity is not made visible in this instance but for the end
user it remains an intimate interaction with a simpleceptual model, glowing umbrella equals rain
as opposed to the series of side interactions to check the weather before leaving. This also highlights
the umbrellabés awareness of things out of the |
such examms that present lo&nabled objects comparable to magical artefacts from fantasy fiction,
making them metaphorical representations of magic and simplifications of otherwise complex
interactions.

A faceless shapeless Internet

to it as fAshapeless and facel esso, attesting t
metaphor. The rtmn of aconstellation desigo r eat es r el ations #bot 1 oT t h
equation and becomes one piece in adamizzle with services, stakeholders, business models all

residing in their respective dependenciggl(5). In this light, perspectivebecomes important as

what is of value changes according to what is viewedognghom.
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Figure 5: Seeing loT through a metaphorcohstellationgeveals individual
perspectives and dependencies in relation to the observer.

More so, one must understand that thimgsin loT differ from those in our daily lives.

221n Chapter 9 go into much more det ail on how these il lusions:s
the actual workings of loT.
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this point we can sethe comparison byCoulton et albetweena wired telephone to its loT

alternative, the smart phone, illustrating the difference in regutaggtand loTthings

AThe wired phone is a single purpose device,
itself is a complex but highly sanitized and controlled system. The smartphone on the

other hand is a genergdurpose computer, imbued witltange of sensors, connected

to the Internet, running usenstalled software. It so happens that it also makes phone

call s and, for hi storical reasons, i s prim

anal ogous to the contr aoultonend eleyn20®t hi ngs 6 a
p-.463

The metaphor of a constellation allows for this contrast to be seen more clearly. A wired
telephone exists for a singular purpose making/taking phone calls, and thus serves simpler
stakeholders which can be drawn out in a linear fasbfdalephone company to user and back. Of
course the telephone company and user are under the influence gfattyréffects such as
government policies, this model is less influx than a digital ogtvas | will explain. The smart
phone serves multiple stakeholders from the fact that it is more than a device for making phone calls.
Among these stakeholders include but are not limited to the user, network providers, manufacturers,
government policiesapplications in use, thirdarty manufacturers and advertisers, and so on. So,

a linear model is not possible. Through this assemblage of independence and interdependence, a
series of A n e tCoution kickLahdley,@@LY, p. dG7aeescrzated. One can see them

as collections of interacting bodies, depending on each other to form a cohesive interaction. Where
immediate interdependence is viewed in basic interactions like user input, others are less obvious
but just as important. Coulton and Lindlajso give the example of smart televisions which log user
activity. Users information is not simply used to tailor the viewing experience but is passed on by
the manufacturers to third parties for targeted markdiisgd on those interactions.

IoT devices are not solely owned by their users just as the telephone lines are shared between
the provider and client. The difference between these services comes when seeing that unlike
traditional networking abilities loT alices also may incorporate other typesetworked things
This may include other devices, interactions with businesses, communications with government
authorities, or unsolicited interactions with thpdrties. Metaphorically speaking, 10T networks
exist as constellations of interacting bodies with clusters of independent anddpterdent
interactions each affecting the other in a daisgin manner.

The alternative perspecti vienhamr ehsuenmatne dc ema sr elde
utilises elements of speculation and a large part of philosophical debate to understand how one can
experienceoncepts such deT from different perspectives. By removing the human centre in this

view, one can focus on the networked ecologies housing the different stakeholders and their various
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interactions. This allows for a broader perspective, which was before given solely to @we hum
user. Thus, in order to acknowledge alternative approaches towards HCD for the design of 10T, one
must acknowledge the independent and idegsendent perspectives of the things in loT, their lives,

objectives, and intentions.

Conclusion
From the abovenderstanding of constellations in 0T the human user is not the centre unless

its place in a wider ecology is examinedch as between user and device or user and internet service
provider. The more expansi ve t bkdeAlé¢he whileotlese, t he
networks remain hidden from the human user.

In light of the playful attitude towards research presented by this thealsng the view of
background processe$magic or how the illusionist manages to hide away information. Examples
such as these, present an alternative case for viewing I0T as constellations where actants rely on
their interactions with others. The metaphor may stage the setting for understandihgpitire
device through philosophical musings, but before going into that there is a lot of ground to cover in
the coming chapters.

This is a case for misaligned conceptual models to generalised understandings of HCD in
practice. Simplification does not necessarily lead to ease of use and could equally unearth
unintentional flaws in design, particularly when conditgloT where beyond security measures
concerns such as privacy and ethics are at st@akeorethan human approach encompasses
elements of design that elevate the experience beyond mere servitude. Shying away of underlying
workings of 10T for the sake aimplifying use to highlight device servitude, inadvertently leads to
further complexityV i s laak 6f segard for user privacy is a haunting example among the plethora
of others befallen to ignorant or at times nefarious design choices in IoT.

Objects h our vicinity exist out their vicarious lives, a philosophical concept. This way of
viewing 10T through a lens of philosophy is the driving argument of this manugcdpbsed
through its playful attitudéowards researctA philosophical discourse arodiminderstanding this
alternative perspective to HCD will be highlighted in the next chapter to act as the main driver of

metaphor for viewing IoT differently.
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BEING THINGS
OF THE INTERNET

AThe I nternet doeasnmshdpe. k& xi st é
has no face, just this name that describes everything and
not hing at the sa

O EXCERPT FROM BOOK JACKET OAHE INTERNET DOES NOT EXIST

Introduction
Approacling a metaphorical understanding of loT capable of discussing an objective

perspective over a subjective hur@entred one, requires expanding generalised models of HCD
practice. Towards this end, this chapter attempts taalémedrock for understanding mefean
humannesand accepting the possibility of an alternative perspective to IoT. This is done through

an indepth assessment of philosophical discourses around topics of Phenomenology, Object
Oriented Ontology (OOO), an&peculative Realism moving towards a discussion on- post
anthropocentric perspectives for desigws. one of the twaprongsof thist hesi sd& ar gumen
playfulness and philosophthe intention here is to present a philosophical discussion on viewing

the wald around us from the perspective of humans and subsequentlyuntans to address a

potential objecbriented vantage point capable of being utilised in further design application. To

begin, itds important to undneadedt and why this s

A Philosophical Interlude

In episode sixteen of British comedy sitcémCrowd Moss(Richard Ayoade) offers to lend
Jen (Katherine Parkinson) a black box with a red flashing light on it saying,hi s Jen, i s
| nt e Margeting her lack of computing knowledge, he explains how the box lacks any wires and
is lightweight because the Internet is wirelessand hasnoweight e ver yt hing i s on t
colleague and frienRoy( Chr i s O6 Dowd) objects toEItcdrss baft til
I nt eagmewittblending Jen the box. A cruel jest intended to embarrass Jen who, unbeknownst,
presents the boxther peers. She then goes on to explain how if anything were to happen to it the
world would collapse, falling into chaos. In true comedic fashion chaos does ensue after the box is
destroyed in an accident, leaving both Moss and Roy looking over thadpdmfuddled.

This example, though an exaggeration, does a goaoditjplayfully problematising the sense
of magic a less informed person might associate thighinternet As explored in the previous
chapter, this &édmagi cd dtargughlaEl andappleationedODITHie a ¢ k n ¢

existential nightmare of depicting the Internet as an IoT object itself aside, oddly enough the example



also embodies (albeit comically) the disillusi
this lack ofknowledge.

I n the | ast chapter, I di scussed probl ems t
attributed to practices of HCD, which attempt at presenting simplified experiences to human users
of otherwise complex functions. This brings about an e&pee of 10T that lacks the sense of
enchantment one anticipates of it and instead foregrounds its operational reality for users. The
potential solution suggested is of a pasthropocentric view of morthan humannesshy
acknowledging the presence of thingsin 0T and seeing their independence and interdependence
devoid of human involvement. This philosophical interlude thus attempts to present an
understanding of what it means to bimiagin I0T, or anobject of the InternefThis chapter in this
regard, could be seen as a reflection of the pr
this is about 6ébeingd one. I n the coming chapt
into different philosophical positions when and agythecome necessary.

What is suggested here is the viewing of 10T through different lenses. Both IoT and design will
be discussed again, only this time using a different lens representing philosophy. This reflection
should solidify relationships between lafid the idea of seeing through metaphor.

That said, throughout this chapter (and at points this thesis) | will be making use of
philosophical thought experiments to elaborate certain concepts. Thought experiments are often

used by philosophers to positittmeories using intuitive logic in a deductive process of reasoning

in philosophy as they manage to ease the understanding of dense philosophical constructs.

As the purpose here is to build towards how desan fruitfully use philosophy as a liteol
in an everexpanding metaphorical toolbox, the use of thought experiments allows for engaging in
discussions around the various philosophical arguments and their relationship to design(ers).
However, we needtbegin this philosophical interlude one step at a time and start by asking a

fundamental question around the existence of l0T objédtsit is an object of the Internet?

Understanding Things on (and not on) the Internet
The opening quote of this chapteggests the Internet does not exist because it lacks form or

shape, although we claim to use it in different manners of communicating information. From sending
private or public messages to switching on lights and interacting with satellites in spaceatSs,
it that we do when we say we areo n |, dr, that 8omething is connectedhe Interne?

Perhaps one way to approach this is to first define the Internet. Different definitions exist
ranging from the Internet as being a computational organismtexfinked computers processing
information, to its impact in an anthropological context. The task of defining the Internet falls to
standpoint alone as a technology, then yes, it is a network of interconnected computers working in

tandem to create an experience of information exchange. However, at the same time the Internet is
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localised experience meaning different things to different people.
How we define the Internet may also be erolving definition coming from how media,

(2007,p.2 dubs this the Alnternet i maginaireo in F
for the Internet. He presents a cyclic model of how utopian ideals becorbedteck for new
technol ogi cal advancement s. These donoét necess
compromises and constraints coming from present technologies and/or social ideologies. For

i nstance, the idea ofntbhaepdmhiegmwdy oa swaasn hiiignhf
endorsed in the early 90s only to be slowly put
short of a disillusionment a few decades ago.

Little argument exists against the {fimtternet 6
must be put aside to truly accept what the Inter@etis not merely a connection of servers but a
Ahighly complex artifici al 20b8ep.4d Jwowdndeptsemergeo st | vy
here: seeing the Internet ab@ing and the Internet (or its occupying things) having an ontology.

The word6 b e iherg 8 not taken in its literal sense, but rathgstheanomenologicabne.

Approaching this would, in turn, define an ontological view of the Internet.

Phenomenologically speaking
Phenomenology is a dense philosophical movement dating back td"thert8ry. Where the

to note here that understandingpbienomends a vast enterprise in philosophy. This text will not
cover every aspect of the topic, rather, it aims to provide a core understanfhinijtede further
discussion. Having said that, the definition of Phenomenology as a study of phenomena is better
s 0 me t h peargntes butargther the literal sensamgearing aswhich could be taken from a
variety of different sources (sound, memory, touch, opinion, etc.). This places Phenomenology, with
the capital P, as a study of how things appear in their experienceg 8ezinternet as an evolving

can only be understood through its experience. mhase than the sum of its parts, i.e., servers,
terminals, computers, hard drives, radio frequencies, processors, etc. Making it possible to approach

understanding the Internet, and the objects of the Internet, through Phenomenology.
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Origins of the movement
Studies and observations in philosophy around the nature of being have been going on since

Plato. These studies relate closely to the understanding of phenomenology. The word comes from
the Greelphainomenorandlogos meaning appearance and reasongdiig respectively. A pre

history of the movement may be found in the works df C&ntury philosophers David Hume,
Immanuel Kant, Georg Hegel, Franz Brentano, and others. Phenomenology started in a reaction to
René Descartes infamonsnd-bodyproblem which disconnected the mind (thought/thinking) from

3). The true start of the movement though is accredited naud Husserl in the 1Sentury, with

Martin Heidegger positing the foundation for modern philosophies of phenomenology.

from pushing forward into it as it crosses areas of metaphysics. That would be beyongdhsf sco

this discussion (for the moment). As such, this text follows-pbshomenological views focusing

on the works of Graham Har man who based his con
on that it would be beneficial to ground oneself in haisenomenological traditions, in order to

situate the Internet and the objects of the Internet in a phenomenological context. This is because
they set the stage for Ha r mahebosnenaolagy, belpioggto ¢ a | a
ascertain wdwywoH frlofam dathers.

A brief overview of phenomenology
I will bealigning my arguments directly with either Heidegger or Husserl (both considered the

strongest voices on the subject) in understanding phenomenology, mainly b@jabgsethesis

does not directly relate to their work®) these philosophers and their stances are effectively in
opposition to each other,af@t hey bot h pursued different philo
on capturing hidden qualities and causationschvlaire of primary interest to this work. That said,

they arguably both provide frameworks in which
eye are logically possible and can be phenomenologically inquired. This is why for their phenomenal

work in establishing the foundational concepts used to develgect Oriented Ontology (O0Q)

will be paying homage in the coming text by briefly going over some of the core understandings of
elements of their philosophyefore focusing on Harman

of going fAback to the 6éthings themsel vesdo, i
construct,Phenomenology rejects methods of science seeing them as being inadequate to answer
structure of water might be able to constrartious facets of water (such as viscosity, colour, etc.),

but does not effectively describe onebs experi
phenomenologicallyappearanceis dependent oexperience therefore, how the external world

appears to us hinges on the experience directed towards us. For example, a tree seen outside my

window is accepted by me astiee because of the many factors that come into play when
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experiencing it (light, texture, colour, memory, time of day, efdl) of which collectively create
the phenomenon of experiencing and acknowledging the tree fortvihaPhilosophically this is

seen through constructs of intentionality, assumed by rejecting presuppositions that might influence

p. 10.
This reduction brings about a keen interest in the definitiod ©fh i in ghendmenology.

What constitutes @hingdepends on factors of intentionality and experience. Different definitions

are presented over the course of the movement, babptenological problems are not obvious and
simply being conscious of a thing cannot be
phenomenology falls between empiricism and rationalism, it sees phenomenology as a descriptive
phenomenon of receiving a phone call comes from my inherent knowledge of my phone, the sound

of my ringtone, the way sound travels in the air and my recognitionasfa telephone call. This

does not in any way explain the phenomena of 01

In contrastHeidegge (1983 rejects the Husserliahn eut r al 6 stance cl ai min

what heb6és saying is that | ¢ anThmgdnoelamadpables ens e

of understanding what it means to be that thing

derive their meaning from their utility, with the famous example of a hammer whose existence only
becomes apparent to us when it no longer is of use or when it cannot do what a hammer should. Its
zuhandenseior readines$o-hand and its¥orhanderor presenfaithand, the apprehension that the
world is made up of objects awaiting to be used. A third construgaséin(human existence) is
also represented in Hei deggHamat 2041d) O0Gwhaem d | at e
roughly transl ates to 6being there in the momen
like to briefly step aside with a relevant example for 10T and phenomenological reduction in a
thought experiment that should hopefully expltie connection here.
Thought Experiment: Seeing and Being Lightbulbs

Allow me to present an example of two lightbulbs operating in the same household. One is a
regular lightbulb connected to a standard switch and wall sockétattows the flowing of
electricity. The second is an lenabled lightbulb also connected to a standard switch and wall
socket but in this case the switch is kept on and it is interacted with through the Internet using a
mobile application. To experiendeh e i r respective phendabehon of

attempts conducting ananner ofdoing phenomenological researtffirough akind of auto
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experience samplingf material object perspectives clearer definedsage of thioften employed
Thoughn this thought experi ment,thaautesamplngiser | i g
done from a humanse perspectivenainly because certain experiences would be quite difficult if
not impossible to define amt-a-lightbulb since | as a human have not livedadightbulb. Another
concern igust how would the lightbulb communicats experienceskh alanguage of objectd®
now | will be restrictingthis thought experiment to as close an axperience sampling of a
lightbulb as | cardo myselfwhile beingnota-lightbulb. Alternative methodologies such tng

ethnographyanora nt hr opocentr i c me aentsh nfoogrr(

ethnographys normally done using strategically placed cameras and microphones for extracting a
thing-perspective, the approach | will be taking is of describing and comparing different traits
between the two lightbulbghis can be taken a step further by extracting specific data from a
lightbulb at intervals akin tanore common practices of experge sampling with humans. In this
case the data could lbenductivity, heatlumens, intensitytime, etc to deduce phenomenological
experiencesnique to a lightbullif one were to go that far

Forthe purposes of this research, feigel ofdetail is nd needed. Furthermore, fsimplicity
sake we remove any functionality asides switching on as a lightbulb for thenbiled counterpart.
Our example does not look at the presence of electricity in the walls, the material of its surroundings,
present/urpresent information pertaining to the existence and production of electricity, the
materials and workings of the mobile phone, or the wireless connectivity as those are considered

givens and beyond current scope but can be expanded upon if need be.
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Tablel: Attemptinga descriptiveauto-experi

ence samplingf a regular and 13-enabled

lightbulb by comparing sampling of their respective experiences

Regular Lightbulb

loT Lightbulb

Appearance wise it is round, transpare
smooth, comprising of aumber of materials
including glass housing, a metal Edison ca|
coil/filament, and plastic connected to a soc

in the wall. When turned on it shines bright.

Appearance wise it is round, transpare
smooth, comprising of a number of materi
including glass housing, a metal Edison cag
coil/filament, and plastic connected to a soc

in the wall. When turned on it shines bright.

Sensory wise the glass feels hard yet smoot
touch when turned off, and warm ai

uncomfortable to touch when turned.on

Sensory wise the glass feels hard yet smoot
touch when turned off, and warm ai

uncomfortable to touch when turned on.

Reducing it further to its components we see
materials at rest and later heat up when flow
with electricity provided from he socket in the

wall.

Reducing it further to its components we see
materials at rest and later heat up when flow
with electricity provided from the socket in th
I

silicone, electronic diodes, a radio tranemifor

wa l Further mor e,
Wi-Fi and Bluetooth, a printed circuit boar
electrolytic capacitors, polyester capacitc

inductors, and various microchips.

Functionalities wise the light is poweres
through turning on a switch that fee
electricity through the wall into the wall sock
where the bulb is fixed. Switching it in rever
cuts the flow of electricity and turns off tt
lightbulb.

Functionalitiesvise the light igoowered througt
a switch that feeds electricity through the w
into the wall socket where the bulb is fixed. It
turned on through a mobile application pres
externally on a smart phone. This in turn sent
wireless signal through the Internet teetbulb
which is recognised on the network telling it
allow the flow of electricity from the wall socke
to pass through the filament, turning on the bt
This

changing

registers on the mobile applicatit

t he status
Subsequently urning the bulb off is done agal
through the mobile application that sends
wireless signal through the Internet to the bult

cut the flow of electricity to the filament.
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When compared in this manner we see that to the user of both bulbs thereepirieery
similar and only changes once they acknowledge the different approach towards using the IoT bulb.
Where the bulb differs is in representing the 6
Arguably one can say that to someone ignoof how electricity works this magic is equally present
when using a switch to turn on a regular lightbulb. That said, the difference in functionality remains
irrespective. The association of unknown knowledge as to how the 10T bulb manages to turn on
through smart phone sorcery is an acknowledgement of replicating experiences -teend
t hrough HCD. They are intended to remain 6magi
loT-enabled bulb because the designer must facilitate ease of usejwshish happens to appear
as magic to some. I n Hei deggerian ter msatt he r el
hand than readgt-hand because people have yet to understand them.
lightbulb | am the one explainingyexperience obeing a lightbulbThis iscoming from what little
knowledge | have on the topic. There are questions that only a regular or an loTiBighatiotruly
answer.In the above example, theieno contest to what is happening when interacting with the
regular bulbas a humanThe question presented here is for the 1oT BiMbenusing it what am |
interacting with, the bulb? Flowing electrons?rgless interaction? The Internet? What am |
experiencing?

It can be argued that as an arggr | am experiencing the same thing | would when using a
regular lightbulb. But the lo'Enabled bulb adds this additional obfuscated layer of the Internet
throughwireless connectivity that the other bulb does not. If a regular bulb were to be turned on
without my intervention with its switch, | may deduce it was done by someone else or possible
rewiring unknown to me. But if that were to happen with the IoT budbatiswer is not as easy to
discern, because wireless signals that go from a mobile phone to a physical device like a bulb need
to bounce between numerous points which could be locally or globally situated and associated with

a number of stakeholders andgmverning policies.

Towards an Object -Oriented Ontology

Returning to the previous discussion, when concerning the objects of the Internet the above
thought experiment suggests that their existence becomes apparent to us (their users) once several
ontological factors are addressed. Most notably it amounts to their utility, but also, an inherent
understanding of what they entail. An 10T lightbulb allows me to brighten a room but also presents
with it the ease of interaction that is not found in autaglightbulb. It enhances a relationship
between myself and my consumption of energy otherwise less apparent when usiigTamab.
Furthermore, it also broadens the perspective of my energy usage in relation to my energy provider.
It belongs to thevorld which | occupy (the physical room), but also to the world it operates in (the
digital Internet). Its usage affirms a phenomenon of the Internet, which emerges through an

experience of brightening a room without the use of a physical switch.
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In this manner, the externaborld (for a humaruser or an loT object) exists in either an
objective perspective or a subjective oR&(6). Either objects of the Internet exist because they
are to be used by humaisers, or thy exist because they must function as they do, enacting their
phenomena as independent entities.

" You switch on because 1 [ You switch on because

| tell you to /‘-'\ you're able to

" Where do | exist then?
Your world or mine?

Figure 6: The world that 10T objects eixin may either be defined subjectively (as in
through a userb6s perspect i vepectiee) Theformerct i vel y (
defines them by utility limiting their inherent potential.

explains it as so:

AOn this [correlationismés] view, thought <ca
the world as it is 6in itselfd with the worl
nor grasp the 6in it enetd thedubjeal nor mmweavei on fr om
grasp a subjectthatwould notalwagd r eady be r elZahaw 8018 o an obj €

p.294

It is a prickly concept to grasp, but the gist can be seen like so: our imaginingefcarnnot
exist before us having experienced the &ed is in relation to ourselvesherefore the tree cannot
be thought of in isolatiorin the previous thoudrexperiment, | as netlightbulb cannot remove
myself from that notion tbecome a lightblb unless | already was ope had experience of being

a lightbulb To overcome this, we need to change our viewpoint by examining a wider perspective.

Overmining and Undermining

quotes Berkeleybés famous maxim, Ato be is to be
objects, whereby, one is in outright denial of the existenanaéxternal world. Correlationism

proposes an alternative view, yet, one that sees thinking and theory existing in tandem; inseparable

from each other.
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In essence, it discusses how an object is a metaphor drawn from everyday experience. Take
for instancethe Volkswagen BeetléOne may say the design of the car affords it the ability to be
anthropomorphised. Its large headlights can be seen as eyes. The shape of its hood and bumper could
be seen as a grin. This is only possible because our mind assdwatearthropomorphic traits to
the car. Its objective properties as a mode of
happy card are intertwined.
conceal and reveal their abilities to us. These hidden traits he claims have been historically ignored
as unimportant to philosophical di soourEse hley
objects are not fundamental since they are composed of far more detailed realities within them, such
as atoms and quar ks, making them Atoo shall ow
hypothesis, rendering them useless (overminadihe latter view, objects are only important as
manifestations in the mind, or through their interaction with other objects; the nail becomes

important once the hammer connects with it, and vice versa.

Exit human -experience
Irrespective of what view ortakes, the fact remains that carrots, aeroplanes, snowflakes, and

cats all exist and differ from each other. And each brings with them inherent interactions associated
with not just human existence, but their own. What Husserl strayed from in his pheftogyemere

objects outside human experience. All discussion so far has been revalgungd the human
experience and related interactions. It should be noted, that an 10T lightbulb and a regular lightbulb
cannot be considered the same object due to rartgieriences of each. Though the outcome for
both might seem similar (brightening of a room) and one may say the pressing of a digital button is
akinto pressing a physical switch, the experience associated with turning on an 10T bulb and that of
a regula bulb differ from each other on fundamental levélg (7):

Regular Bulb loT Bulb
TTTTTTTTTTT, T T T T T T T T T T T s T e e e e e 1

Let there !
be light! i
1
1
1

Sure, just a few
things first

Figure 7: A regular bulb and an lIoT bulb though provide the same service they cannot be
equated due to the unique underlying processes that eatthaymh.
Much of this phenomenon is happening behind the apparent interaction of switching on the
bulb. In the human experience, it is seen as a binary interaction, yet, the actual function is beyond.
The object is thus entitled to a deeper existence &partthe human.

Enter the transcendental object
K a n Tr@nscendental Idealisproposes a view where the human experience can be departed
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topic, it breaks ground into deep metaphysics with arguments around morality, causality, space, and
time; all of which we are better off avoiding for our discourse (for the moment). What should be

noted i s Kbéapnhtednsoamdd meawd md n a 6

Al Kant ] di stinguishes in his philosophy be
conscious experience and what he calls the noumena. The phenomena are just what

they sound like: everything that humans are ablencounter, perceive, use or think

about éThe noumena, -irbthemselees that wenéver expariencet hi ngs

directly, since we remain trappdarthanj n t he col

By considering an 10T lightbulb capable of undermining and overmining its traits, we associate
more with this object of the Internet. We afford its existence on a plane of its own. One it has
transcended to and shared (or not) with other such lightlaumbdoT objects. Furthermore, this
plane need not be part of our experiential phenomena, rather, it may operate on its own. The
networks of heterogeneous interconnected objects of loT discussed in the previous chapter, thus
become the noumena spoken ofeher the magic behinthe-scenes.

To surmise, to correctly understand the phenomenon of objects of the Internet (Things),
operatingin the Internet (beingn-the-world), through their notnuman experience (houmena), we
cannot rest on the idea of objectiasve. Rather, understand how to view them as themselves and

not mere actants in our reality. We must be abl

Speculative Realism
No discussion around OOO is possible without mentioning its speculative realism roots. In

April of 2007, during a conference at Goldsmiths College, University of London, philosophers Ray
Brassier, lan Hamilton Grant, Graham Harman, and Quentin Meillassoux coined the term
as discussed, saw t heprebtlermmalwhvwearel dveasare fep ¢4
oursel veso, or , engage-tthemr ett h € aMaomara @0tl8bir oiug $

and the things that occupy the world from how we conceptutdam. It rejects prior philosophies
around the structure of the world being depe
phenomenological assumptions of correspondence between self/world or subject/object.

People/humans are not the measure of @g#to a speculative realist. To make this assertion,

compelling example of SR. In the story, aliens contact humans bringing with them their own objects

which unlike human objects are intrinsically alive. They slither and creep and are not inanimate. The
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story encourages an alternative perspectvof t he Al i veliness of objec
Though the philosophers who coined the term since have abandoned the ugbtic d

inconsistencies and biases, the use of SR as a label to identify opposition to correlationism is still

perspective of seeing t hi nmgtworktheaythatsees thitigb ng Br u

general as actants no different from us. This affords an exjeavisiw of the world wherauman

engagemernit overtaken byactor-engagemeniTake thevolkswagen Beetlexample, in this view

beside it being a 6happy Iliving card with pot e

materials: leather, glass, alurium, oil, rivets, circuit boards, silicon, a registration number, and so

on. Collectively they create that speciftolkswagen Beetleyet individually they retain their

inherent uniqueness devoid of any association to the vehicle.

By viewing objects in this manner, he aims to enhance them to the levels of otlujecis

lightbulbs, toasters, jackets, cars, etc. all reduce each other to readiness at hand when itfteracting.
The earlier thought experiment attempted to reduce our lightbulbs in this manner to approach a

similar objectoriented stance of caation and experience.

Do | turn you on? ]

No, you never did

Figure 8: An IoT object may be considered present of their own accord as their existence
does not rely on other 10T or ndaT objects such as humans.

Hence, in an objeatriented world the title dDaseincan be presented to ottasjects as well
not interact with me it interacts with the smart phone or better yet radio signals. ltaiwaret of
my existence (at least not in this instance), but rather the smart phones and the ether it interacts with.

My interaction is with the glass surface and the sensitive diodes underneath. The bulb interacts in a

23 Arguably Heidegger has spoken of nature independent of Dasein as well though where his explorations describe
that, an ontology of existence must involve an underst e
beings fi nd DeLbhFeien®, 2018, p)5. iHadr fjands argument asserts remov

the picture entirely to support a purely objective experience.
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nonphysical digital space (the Intet) where photons fire away information. As in the above
comparison with a regular bulb, the 10T bulbs function depends on the many interactions that occur
between my tapping the smart phone and the bulb switching on. Thus, the nature of objects of the
Internet is not dependent on our human presence or interaction. The bulb can still be turned on with
a timer, or a sensor triggered by a cat. The design of these objects needs to be able to account for

their nornaive natures.

Object -Oriented Ontology

The abwoe lengthy dive into the phenomenology of an obfganted world was necessary to
ground Ha r ma n@bjectOtiehterd o @ntologyo fOOO) As an abject refusal of
correlationism, it takes on the mantle from where SR failed; to establish an unbiasetrealism.
Dissecting the name, it can be defined as a study of the nature of objects from the perspective of the
objects. Where it utilises elements of SR, it separates itself as well. Through the view of 00O,
humans and nehumans are seen on equaltfng. Having no precedence over the other each is

equated as objectslérman, 2018a, p)9nlieuof LeviBryans not i on of a fAdemocr

i Ob js veednot be natural, simple, or indestructible. Instead, objects will be defined
only by their autonomous reality. They must be autonomous in two separate directions:
emerging as something over and above their pieces, while also partly withholding

themse ves from rel ati ddarmanw0libthp.3®t her entiti es. 0

I n O0O0O6s light, objects need not conform to
alongside what might traditionally be thought of as objeascupboards, teapots, the ocean, a
history |l ecture, Saturnés moon Titan, and L ah
proposition byLatour (1994, p. 142 f or a tdAmdr Itihd magrms 0, this view

uses these ideol ogi es -analyis dsapandan Bognst, AE2 degger

Harman, 2011, to expl ain how objects -dse bubrathenangd t o I

form of use including any format of inteelational use.
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External
Properties

N

Internal
Properties

Figure 9: An ontograph may be seen as the relationship between the properties of things
with those of other things including internal and external properties which may interact
both ways.

writer M.R. James where achact er assumes the positiBogost of OPTr

Richard F. Kitchener where it is defined as the description of the nature of things, or ontology.
Where this definition of ontography does work
comparative definition to Gaealing avithhstock nafuRlat her
characters such as forests and lakes, ontography maps the basic landmarks and fault lines in the
uni ver se #bdldrmam BJlkcd 351t assumes an exploration of the rift between

ontlogical polarities an objectcaake,or FAvi cari ous cauHaaBri(2018) as ar
p..150. Essentially creating miniature worlds full of relationships, perspectwelspossibilities an
object may or may not incur.

To explain this, | present two examples: one set in the hypothetical science fiction world of

British sitcom serieRed Dwarf (1988)and the other set in our reabrld smart objects:

1 The scifi setting ofRed Dwarfis of a future interstellar mining vessel with a sole human
occupant and several ndmuman occupants. These Alomman occupants range from
robots, software entities, a hologram human, and interactive appliances. Among these
appliances is th@alkie Toaster Designed in the fictional world it intended to provide
light conversation during breakfast. The toaster though housed enough knowledge to
enter into philosophical debates, creating a frustrating environment for the appliance and
occupants. Ashe human occupant (and at times the-homan occupants) scorn the
toaster for its fixation on toasted breakfast commodities, through OOQCTake
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Toasterfrom Red Dwarbecomes on par with other characters in the series. An actor like
all other actorén this play of existence.

T Letds now take for example the smart met e
Lindley and Coultor{2017 . We dve expl or ed hdependénbahd devi ¢
inter-dependent. The smart meter is independent as a means for measuring energy usage
but also relies on the interdependency of other entities in its constellation (energy
provider, property owner, legislations, manufacturers software upgrette). Through
00O, each of these points on the constellation become individual objects collectively
creating the smart meter, yet individually unique.

The two examples set a stage for two viewpoints of 10T. Where the former sees l0T objects as
equal paticipants as their nefoT cohabiters through playful storytelling, the latter expands on the
idea of an loT object to include a deeper existence. The equival@allkeé Toastelin our real
world of smart objects is not capable of entering cohesivaiskgms with its users. That said, for
0T objects an objeatriented view means they may be imagined existing upon a plane equivalent
to that of their users; the services they provide; the companies they benefit; the spaces they occupy;
the affordances #y provide, etc. BotfTalkie Toasterand Lindley et alconstellation view, see
smart objects as unique entities devoid of anthropocentric biases. Each creating their ontographical
natures which can be examined by exploring the different polarities opeiets presented. The

constellations approach allows for direct and indirect relationships of interactions to be viewed as

Concluding on a post -anthropocentr ic
perspectlve for DeS|gn
Where this discussion of OOO leads to is an imagining of the vicarious lives of equally animate

and inanimate objects in our existence. Though such an imagining of the world frorthanmamn

common objects around us, explaining how their design was influenced by the mundanity of
everyday life. Her poetic approach towatdsisehold objects such as strollers and potato peelers
evoke their mystique, suggesting that the objects around us have lives of their own signifying more
than what one may assume their instrumental value is. This giving of life to an inanimate object may
be contrarily seen as an anthropocentric approach of viewing life through the eyes of such objects.
00O though, suggests a pastthropocentric view where life is a subjective definition employed

by the object, not the human seeing the object. It isfiheflithe object itself, and what it sees.

way to view IoT networks as seen by lo&wvites, by suggesting the presence of metaphorical

Afghosts in the machineo. They hope to establi
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Through OOO, we can map these connections between objects for the benefit of design. Bogost

explainsthistwugh Har manés example of a jigsaw puzzle

AThings never really interact with one anot
fashion unrelated to consciousness. These means of interaction remain udkm®wn

can conclude only that some kinél proxy breaks the chasm and fuses the objects

without actwually fusing them. Har man uses th
mimicking the original image, [it] is riddled with fissures and strategic overlaps that

pl ace everythiWg umdaer snteawn dl irgehltatéi on by tr a

Talkie Toasteris shown in such a way of presenting the world from its own perspective.
Creating new perceptions of interactions with a toasteejtalithin its fictional world all for comic
relief. The tracing of fissures between it, its interactions, and those of its interdependencies, allow
for a broader view of what a toaster is or could be. Those same interactions if presented within the
confines of a design problem could offer an opportunity for intervention in the process of design for
0T objects, such as smart toasters, forks, bathtubs, apparel, etc.
| m taken back to Roseds quote: fAObjeddts that
Internet anticipate their use, affording them a sense of presence. Their lives are full of experiences
such as anticipatingghen they might be called to action. OOO allows for these vicarious lives of
i nani mate objects to be imagined. Rosebds quote
a sense of being, simultaneously, allowing us
This topic is one that will recur in the following chapters. For now, | will pause the philosophy
here to move towards establishing the methodologies of this research. With the case between SR
and correlationism, one had to employ speculation to make.s€asapproach the matter of IoT
and Design through philosophy though, one needs to be playful. Having explained the philosophical
foundation of this research, we can explore how to utilise philosophies such as OOO and design
practice cohesively, by adds#sg the elephant in the rooghesign research
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M ETHODOLOGIES



D ESIGN
RESEARCH

AA designer is a thinker whi
thought to act

Introduction
The previous chapters have slowly been setting the foundations of this thesis. Starting with

what it means to have things around us that cortoeist Internet our discussion moved on towards
embodying these objects to 6see through their
through design this and the coming chapter define the methodologies used throughout this research.
Since he concerns of this research are to do with alternative approaches to design and incorporates
tangential topics of a transdisciplinary nature, a uniqgue methodological approach capable of
justifying the use of philosophy for design of IoT must be develofisdsuch this is developed

across the subsequent two chapters, the first deals with the overarching design approach and the
second with accompanying internal methodolodieksages and manifested attitude of playfulness

What | intend to do is presentambined methodological framework at the end of this section that

inherits attributes from its constituent methodologied concepts

This chapter discusses iterative Research through Design (RtD) as an overarching
methodology used throughout this resbarthe topic of design appears in various forms in this
manuscript, mostly as crafted prototypes of ideas (physical, digital, or on paper) but also in the
manner of its discourse. As such, | hope that this research may feed the greater knowledge of
opened me up to the potential of design research. It also reminded me how much | missed practising
art and design igeneral. The presence of practitased research is thus very important to me and
contributed to the decisions made in the course of this work.

A number of different design approaches are utilised in the coming chapters, which is why the
activities mentiord here on represent a predominant RtD ideology. It also presents the argument
both for and against the suggestion of RtD as a methodology, which | go into more detail later. This
is why even though it is present in the methodologies section of my reskagdér to it as an
ideology instead as | see it as an overarching structure to support further methodologies that | use in
my researclowing to the playful attitude towards research | present throughbese intercept

design problems using creativedgphilosophical appropriations of designed artefacts.



Thus, to ease the discussion further, this section is divided into two chapters. The first addresses
approaches for design research moving towards the application of RtD as a methodology in this
manusdpt with a review of relevant literature. The second, explores accompanying methods to add
to a design and philosophy toolkit of sorts used in chapters discussing my practice. For now, in this
chapter | intend to lay out why RtD is the methodological fraork of this research. For that | will
focus my discussion on doing design research for solving wicked problems such as those associated
with loT.

Doing Design Research

When considering a starting point for the discussion of design research, | redtiske ihe
most challenging aspect of compiling this document. Ironic as it is, the question of what design
research is never truly came up while doing a PhD in Design. It was inherently understood. Perhaps
this has to do with the fact that one explores¢h®otions earlier on in their academic life. | touched
upon it in my MA, but the idea ingrained in my mind then was a definition of design research specific
to Design Management. Since then my understanding of whasésarch design and design
researchrhave evolved. The term &éddesign researchoé i
alike. The following account of design research is thus influenced by my earlier understandings of
design, and a new founded knowledge into the greater expanségof @sgarch as a discipline. So
where does one begin when discussing what is design research?
fiiterative cycles of design and i mplementati on:q
generate information. This collection of information is sifted and prodded to form hypotheses that
further reflect upon crafting theories and artéfagvhich in turn, are presented as outcomes of a
6desi gn eFaseandiFast@OlDo .at t empt to demystify the u
resear cho, t o d e somnts ithdt eemetgd ehilenpyactising dlesigni ire warying
capacities. These include but are not limited to the various philosophies, methods, or approaches
one may adopt or unearthwhied e si.gni ngo

The term is formed by combining two very distinct w@rdtesign and researéh both having
their own definitions. Where the core idea behind both is the generation of new or refined knowledge
in some form, there is a general differentiation between the two that has become accepted over time.

I will begin by defining wiatdesign is in the context of this research and move on from there.

Defining Design
Design is a word used to express a multitude of meanings stemming from its nature in the
English language as at times being a (@laesign, a nouna design, and an djective(by desigh
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systemic evolution of toolmaking dating backhiomo habilis Thi s vi ew of the fia
human history. It also places design as both a vocation of trades and crafts, as well as a contemporary
profession having evolved over centuries.

He presents a taxonomy of design knowledge as seen throughoowe@d of inquiry that a

designer is faced with. These include various skills for learning and leading, a view of the world we

What he refers to is how fundamentally design occupies multiple disciplines, thus, having designers
require a breadth of knowledge to exercise degiguotice.
perspectives and core functions established in industry and society. This refiseewedesign as
a form of modern art, a problesolving activity, an act for manifesting creative thought, a family
of professions that include its craft heritage, an industry in its own right, and above all a process for
accomplishing particular goals.

For the intentions of this work two definitions of design will be built upon. Design here is both
a process and an act of probleolving. It is together used to establish a structure for discourse, as
well as a means of manifesting creative thought. adtef designings important here due to the
practicebased nature of this research. There are elements where design is used as a craft for aesthetic
pur poses, but at the same time, these doné6t i m
specift goal. These two aspects of design relate to the core ideology of RtD present throughout this

work.

Design as a problem:solving activity

usable; or not if that is the desire. Though the general consensus is that a designed object is intended
to present a level of craftsmanship above similar-dessgned objects, what Norman suggests is
that desigrinherently possesses the ability to craft usability. Implying designed objects intend to do

somethin@ as in, exercise what they are designed fluffilling specific functions. This ability

Simon(1995,p.24p descri bes design as a aralgssmthe e men't

processing of information regarding any given i

as capable of crafting usability, thid99%rings

imagination (creativity).
Though this contribution has been referenced
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includes problensolving but cannot be simply reduced to it. Doing so would deprive design of

everything else it is capable of, such as its influenceonaesthett " There i s no doub
solving is part of a design pHatohoet, 2001, p. M@ t it i
Manufacturers or clients that pr esapprdachdhermi gner s

with more than mere logical problesolving in mind.

The g
Design
Square "
Nominal Logical
World World

process of desigmoving between spaces of concept (C) and knowledge (K).

As the act of designing through creation is a key actant in this research, knowledge generated
asserts that the decision to what form a designed thing may take is done either by choice or chance.

Having a critical view of representing design as probsaiwing or as an art form, he resotis

concept and knowledge. Through a series of disjunctions andnctinjus gathered information is
co-expanded, resulting in a designed object of intention.

Where Simonédés view of design defsolvinggmilart stri
to logic, the design process does not afford a singular fornagiofassertion (such as mathematics
or sciences) to solve problems. Rather, multiple formats are presented from social contexts to
crafting and technological, benefiting both concept and knowledge spaces with generated
information.

Design as a process
Dedgn may be defined as a series of steps designers undertake, to achieve or balance specified

solving a given design pbtem, but certainly involves the presencedeignerlyintent. Iterative

processes of design, development, and implementation are often associated when practising
desig® mentions of which appear throughout this text as dvelbking design a procedural

activity. Edelson(2002, p. 109 def i nes t he 06 eeededagdcomplexanvakisgs 6 a s
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creativity, which in his view, presents a challenging space for researchers to clsaratte
attempts to characterise the design process through the decisions made in iterative cycles he calls
of process present in design management, a field that heavily utilises design process paradigms. In
their opinion, a process in a design context is either a means for designers to exercise their skills in
expanding on a prolie space to achieve a relevant solution or, it may describe strategic planning
invoked in the design and development. Advising against taking either definition to its extreme, they
suggest achieving a balance to benefit from the idea of design as a pettess

\ \ Understand
problem

Define
problem

Develop

problem idea and test

S LY o Dy S At Ll P ALV DA S Ll S R L VS DR SR Pl R S LR Yo D SR P u’

the form a journey.

No matter how one defines the design process, all design moves-orierdked iteratins of

Be it the crafting of a product, a service, or a business model, an iterative natudaisdutal
to any design. When seen as a process, design allows the intermingling of varying disciplines to
interject into other layers of information that may be arranged within the design. It further allows
for a systemic investigation akin to that of r@s#. The design process itself thus becomes a form
of research conducted to achieve specified goals.

Defining Research
Having defined Design to our needs, we can ngc

Research is commonly understood as a systémiestigation intended towards generating new

knowledge and usually involves proving/disproving hypothesis, the formulating of theories, facts,

an activity invohing search and exploration. Common misunderstandings assume research has little

to do with creative thought or practice and is solely a retrospective activity of formulating
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Basic, Applied, and Clinical Research
Basic research focuses on empirical investigations into general principles that may cover a

furthering knowledge creatiofrrankel and Racin€010,p.4 second Buchanan and
opinions that applied research may be critical to understanding design due to its traits of systemic
inquiry.
Finally, clinical research regards itself with specific cases and involves the applafdtioth
the example of the design of a walking aid, which would incorporate the collection of a wide array
of information from different sources such as users, environments, materials and exploration of
similar products. Several factors would need to be cersitlin the design of this product, which
would only be assessed through the collected information. Such research takes on the form of
documented case studies, and gives insight into problems that expand on the original matter of
In this manner, design research involves a systemic usage of basic, applied, and clinical
research. It also encompasses the analysis of informatiorgthtenses of various disciplines that
may be utilised or appropriated to achieve dbgct of designFriedman thus defines the role of

designers, which mirrors the role of design researchers, thoroughly as such:

ATodayods desi gner Thededigseri®an analgsvwha distovetse v el s .
problems. The designer is a synthesist who helps to solve problems and a generalist

who understands the range of talents that must be engaged to realize solutions. The
designer is a leader who organizes teams whrem range of talents is not enough.

Moreover, the designer is a critic whose psslution analysis ensures that the right

probl em has Ftiednan 200®p.4%e d . 0 (

The Object of Design

In either casdesign as a process/tool for research or design as an act of cedfatimamental
p. 29 cal l the fAobject of designo. Their definit
of cooperation and imagination. They explore the design process as one that requires a sense of
openness and evolutidn tamat siosmeftriem st @ldExp eatt e
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They summarise his works by expl ai Bindergtalhow fAkn

of creative processes. For Dewexperiences grew out of daily encounters and became the
foundation for understanding. He took this forward to explore the role of aesthetics and logic, which
Binder et alexplain as so:

AfAccording to Dewey, al | cr eralediinguery: acti viti e

framing situations, searching, experimenting, and experiencing, where both the
development of hypothesis and the judgment of experienced aesthetic qualities are

i mportant aspect Binderettahd02, pt2»i s process. o (

This exploration of the object of design takes design into the philosophical space of

on par wit h -olieated@olitic®8eibed dngd katotir, 2005 They propose viewing

design as capable of Aaccessing, aligjpctaaig, and

d e s i Binderet @l, 2012, p. 2p . Whereby the O6éconstituentsd
modalities through which interactions take place with the object of desig@;wss things or
representations dhings. As such, they argue that design is challenged to contend not merely with
designing things, but also with matters of concern relating to $oaterial assemblages of what
the designed thing implies. This makes design as a construct a phenomah@ogiprise that
deals with knowledge creation through its many constituents, such as aesthetics, logic, experience,
tactility, craftsmanship, etc.

11 Ul EUET wEUwWEws OPOEz woOi w#1 UPT O
is with the use of design practice as a research analytic in participatory settings. This
phenanenological extension of design may be equally explored through other avenues of design
research. By now one may accept design research to be a subset of design, though the nature of

design. As an accumulative discipline containing knowledge and information from a variety of

sources understood by practice. This act of designing that is pertinent to design itself, contains all

the ingredients requi rrabpractcee ful fil it as a o&6ki
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design researedeasch, 6anedmapfsee firesearch [ as

place the practice of design as a stgmtrencompassing design and research:

ACl earcliyent i st sesedrghrjustc &si designers naturally practice
desi gnéThi s mohbeadl researdh éssa subdeteohidesigh practice at
large, and that design research is simply the set of such methods not conventionally

view that design embodies research.

Their definition of r e s e arlooaderaascep@mnceddt whatd 6 o f
constitutes fodesign researchThis makes the act of designing itself a type of research, as much
as, the act of researching (within the context of design) a type of design. Both views generate new
knowledge through some mamref practicebased execution. Over the yeaissign has evolved
from being a craforiented profession, into a multidisciplinary informatioriented engine,

process. One that allows for designers to push the boundaries of what may be catalogued as research,
unearth potentigbroblem solving and open up new meanings and understandings for knowledge

generation.
Wicked Problems
Earlier on | pointed out how design involves probisaiving. The problems design attempts
to address though are not conventional, as they rarely fhlinwthe strict structures of scientific
researchRittel and Webber(1973, p. 160 i ntroduced the term fiwicKke

complex problems within urban planning, which dioetheir complexity had implausible or

otherwise unattainable solutions. The term was
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from scientific ones by present i spectivelyhlergn, as fiw
explaining how problems relating to human experience are not the same as those relating to nature,
or science. As these problems tend to be more complex in nature, involving multiple facets and
consequences, a sequential methodology fidietstanding such complexity was thus inadequate

Since design relates to matters of human experience viwss problemranscend naturally
into concerns of design. An example of a wicked problem-pegglsed for a scientific solution alone
would be climate change. An intermingling of multiple disciplines is required to facilitate scientific
solutions, which would furthareed to be exercised through some manner of design.
matters which exist within the proloies they explore. Essentially, their understanding of a problem
defines further problems as they are revealed. The-guasb | e c t matter is fAind
awaiting to be made specific through its acknowledgement. Buchanan goes ahead to explain how
by ddng this, the wickedness of the problem is removed. Giving the example of a client brief he

says:

AA clientds brief does not present a defini
design application. It presents a problem and a set of issues to bela@adsin

resolving that problem. In situations where a brief specifies in great detail the

particular features of the product to be planned, it often does so because an owner,

corporate executive, or manager has attempted to perform the critical task of
transforming problems and issues into a working hypothesis about the particular

features of the product to be designed. In effect, someone has attempted to take the

problems. It is, after all, the adajt of design to gather together necessary elements to facilitate a
design agenda.

Therefore, when considering what is design research, one may see it as a systemic inquiry into
the object of design enacted through a process of design. This inquiry swokestigating the
myriad problem spaces within an area of focus with the intention of resolution, and usually tends to
wicked problems. Furthermore, due to the nature of design as a pizatee activity, the act of

designing is a pertinent elementtthows for research to be embodied within the object of design.

Research through Design
The previous lengthy definition of design research was necessary to establish a baseline for

why RtD as a methodological framework was utilised for this researdh.rlow define RtD and
its place in this work. As an ideology RtD comes from one of three categorisations of design research
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that in the arts, all the while comparing against what it meamnestarch within the context of
design

For him, an artist is one that works in an expressive form rather thgmitivv®one. The artist
works towards personal development, rather than understanding the nature of things. Designers, he
defines, are concerned with craftwork ataingthings instead; through harda experimentation,
involving a level of aesthetic apmiation, and imagining things to achieve a certain effect.
Researchers, on the other hand, rely on critical rationalisation to formulise or refute hypotheses
through defined methodologies. Using this, he argues for a linkage between scienc@ aichrt
is seen in design practiteand suggests, adjusting the way research is conducted within these
disciplines to accommodate the overlap.

Fraylingbs three categories focused on both

follows:

1 Research about/into Designgenerally occurs in academia where the focus is to
contribute towards the greater knowledge of design research and its implications as a
scientific study into desigrit incorporates documentation of design history, phenomena,
and what the object of design contends to.

1 Research for Designfocuses on guiding the practice of design by documenting
processes done by professionals and practitioners. Here the desigeated &s the
subject matter as opposed to the designed object, where research is intended to aid in the
development of design.

1 Research through Desigrcomes closest to the practice of design itself as it combines
processes in practice to embody the knogiegenerated from design research within a
designed artefact. Here the designer/researcher practices design to enact their research
through iterative experimentation associated with the design process.

As design has evolved into an industrial disciplirampared to earlier definitions of it as a

suppl ement to art, Fraylingds proposal to estal

present a clearer account of defining design research categories that better fit with the three kinds of
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research (basic, applied, and clinical). They do this through an understanding of how research

approaches design and vice versa.

Approaching Research through Design

they consiodfero aa pphraomaccsh-oandapwooachhambdey ackno
iterative nature of design and the sequential nature of research in their model, incorporating them in
their handsoff/fhandson paradigm. The fourategories they present are: Design of Research and

Research on Design (as hamudf, Design through Research and Research through Design (as

handson).
Hands off
:i DeSign Of :. Research Reseal.'Ch :,
- Research on Design
i Design 7: :
:
:f Knowledge - f
Research [ — ok 2251 Design
? Research EE
“é Design rlin.ovvvllet.igé ] ’j:; A
© through — J0 Research °
* Research through Design *
Hands on
Figure 13: Expandi ng on HastaandHagé0dds ear |l i er cl
present four modal ities of design research eac

research as diter being a hansloff or handson approach.

Though I could explore all the modes presented by Faste and Faste in more detail, as this work
focuses on RtD deviating towards these other areas of design research is beyond the scope of this
thesis. What shouldbe noted is that they are all, essentially, are expanded appropriations of

Faste and Fas@012, para.283 rename Rt D as fembedded desig
approach to conducting 6r es e aerpdispectivedhdesigeast he o
a discipline, RtD relates with the core rhetoric of the design process as a practised activity. One

where knowledge is embedded as much in the de:¢

(aboutandfor):
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AProper research through design could thence
design [more] relevant for design, or as a kind of research for design that produces

original knowledgewith as rigorous [and demanding] standards as research about

Basballe and Halskof2012, p. 59unders and Rt D as an activity affoc

discuss the many faces of RtD as named by different authors. Some of the more common
comparisons are with constructive design research or prdeticesearch. They express discontent
towards theséifferent definitions of RtD as, in their opinion, they lack a consensus towards how

RtD and its effects should be discussed.

Basic
Research about Design

theory

ABojowsaysida

praxiology
e“’\\

@ o<
#55 (*°
o2 cﬁxﬂc\\\ﬂ

@° 2

3 o
b AN
"\C o(‘ Cod
L 2RO«
\ aO%of
S

practice-led research research-oriented

research to enabled design productive science
v . design-oriented research dialectic strategy y

Applied
Research through Design

Clinical
Research for Design

-~ papunoib-joafosd

. project-based

kinds of design research exploring how design is exercised in different manners moving
between theory and practice.

Racine(2010,para.490 bui ld upon Friedmands work and illu

and applied research alongside their respective categories. The alignment of RtD, to reg &irpris
as an applied research approach enacting aaitection methods. Thus, the readiest comparison

can be made between RtD and Action Research methods commonly used in social sciences, as they
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both incur iterative procedures that include stages ofnpig, acting, observation, and reflection

through practicing design to invoke nearly identical procedures to those of Action Research,

implying design research to have appropriated RtD from the more common methodology.
Thereisacoensus among these researchers though,

the scope and #Zowansanebal., 2040k 3. B1j allewing them(to challenge

constructs more readily in light of givéachnologies and practices. Another thing many researchers
agree upon irrespective of the end intentions or goal of research, is how RtD tends to matters of the

The variant definitions of RtD assume a common similarity where they all assert the physical
practising of design as a form of research and knowledge generation. This is conducted through the
creaton, execution, and collection of artefacts, prototypes, models, and/or portfolios; often in a

practiceoriented format of research.

Practice-based Research
As discussed above and repeatedly, design is very much entranced \aith dfielesigning

As such,a wide array of examples can be found that utilise the practising of design as an activity

ab Il ity to create products capable of transforn
stateodo, they also agree that RtD involves an ir
is that these newer states are opened to an empirigaktigation that is influenced by
transdisciplinary viewpoints and interventions. Regarding the construction of ideas in the process of
designStappers200) i ndi cates the o6act of designingd it s
confronting of present technologies, theories, phenomenon, and other elements to build towards a
testabledesignerlyartefact.

On this very note, as findings of their warking RtD, participants in a study conducted by
Zimmermanetac oncl uded how ARtD |l ead to new artefact

systems) where the artefact itself Znmemame] a t

codification of the designerds intents and und:«
comparing it to desiginclusive research methods. They conclude that where one involves the

design as a necessary-hiatween step of research and hypothesigffectively separates the

designer from being an active part of knowledge generation. Compared to that, RtD makes the act

of designing an essential element of knowledge generation conducted by the designer. In their

opinion, one approach thus becomisary-driven hence stunted, while the other is driven by
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phenomenon thus more explorative. They agree that prdasesd research in this regard, stresses
a designed object t @0lbparafor e ficommuni cativeo (

Design strives to synthesise different conc
knowl edgeo, essent i aFbsteyandrfFaste e2BlSactiom 4, paraglAs & sear ch

further acknowedge the presence of design process knowledge that is embedded in the designer,
and the world the design exists in. They further argue, that in this manner RtD when compared to
traditional research methods fAdi 2042eSuction2¥4,e know

information extracted from the activity are only mereiched.

Ideology or Methodology?

Praise for RtD as an approach aside, there is a level of contention that must be addressed as

Where on the one hand the claim is for practice to be an important aspect to the building of theory,

it becomes significantly more challenging to define practice as a repeatable and redistributable

process.
Coupling Interweaving Decoupling —
| ! lr D Research Interests
I:I I:I i T - D Design Interests
1 L1 | S
‘ Preparation | Design Process |

stages interweaving design and research practices that start with gaglirgiormation
and ordering them in a way that areas of interest overlap to focus on individual areas of
design and research.

Their opinion is that every RtD project undergoes an initial coupling stage thatesvohming
levels of constraints to be exercised throughout. This is followed by an interweaving of research and
design interests which are intended to influence each other as processes and validations of methods
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are exercised. Finally, the project entgidecoupling phase where the design researcher focuses on
a specific area of interest extracted from the process; this could be either design or research,

depending on what is of interest and at what stage the decoupling occurs. Thus, in appearance RtD

iOne of the deep pahashhe @ilre toiengageie grougdad r es ear
theory, developing theory out of practice. Instead, many designers confuse practice
with research. Rather than developing theory from practice through articulation and

inductive inquiry, some designers mistakenlyuasg t h a't practice i s r

Designers, practitioners, researchers, and participants of design research alike experience the
interplay of practice and theory differently. The bane of Rtihis regard is the fact that it is an
applied research paradigm. The earlier stages of RtD are often referred tolae f uzzy fr on
due to its association with different levels of creativity, analysis, making, dissecting, and processing.

This presers RtD as a nofinear approach compared to the logical linear approaches required for

particularly considering art and design. Where the goal for researched design is understanding the
design overknowledge, RtD instead, must be about understanding knowledge over the design.
understandings the result of exercising desigmactice and making that is embodied in the design
artefact.

defined Aby what it is noto. They argue that t
and should be the generation of knowledge. Secondly, they claim RtD may not priexeé Gt
predictability that is oft required for traditional research; though, that is also a contention associated
with other avenues of design research. Therefore, classifying RtD as a methodology at this stage is
too early as the field itself is not @e enough. At the same time, the practicgesfignis inevitable

within design research, ergo, an essence of RtD is present in almost all forms of design research. As
an ideological stance within design research, it makes more sense to execute RtEhaathe

proclaim it as a bonified methodology.

Conclusions
The above definitions of both design research and RtD intend to highlight their unique

research as a kind of design towards a definition of handssearching through the application of
design methods, suggests that RtD artefacts inhibit a cyclic generation of unique knowledge.

Artefacts or concepts that emerge from this process are enriched through a broader understanding
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of ideologies embedded in the given problems and from those acquired in the process of
understanding those problems. Though towards the end of the last secabmied from

classifying RtD as a methodology, for the purposes of this research it is utilised as a methodological
framework for the reasons defined in this chapter.

defines it. His opinion is that RtD sh20l2l d be i

RtD, he goes on to say that artefacts created by design are embodied with the myriad choices taken
by their designers, which would otherwise be impossible to acquire ipnasticebased forrats

(such as writing). This makes the design artefact, and the information extractable from them,
fiindi spensabl e202p.9dhe si gn t heoryo (

concern with finding the ultimate solution or particjavi t h s ci ences associatio
doing this he raises a point, that when practising des@adarch for the ultimate truth is extracted

from the artefact as annotations. Compared to science which relies on the presence of facts, these
annotations build a case for design theory tl
particudatrsd, of0EE BV gno (

As this research contends with understanding concepts of an unorthodox nature through
philosophical inquiry into the phenomenon of human to-lmaman interactions, an iterative RtD
proces of design research is most applicable. It is capable of enriching the discussion of designing
for 10T through the application of philosophical discourse and pralotised design research.

Gaverds expectation of Rt D idemics, flesigners, and | col
researchers. Whereas as a research approach, perspective, or potential methodology, it is afforded a
level of elaboration between practitioners that is both critical and discursive. That said, the level of
research conducted in ansband RtD contend to its benefits outweighing the potential conflations
to nourish the design project. RtD has been known to exercise the object of design clearly and

effortlessly through processes of fAcomposition

This research takes on a transdisciplinary approach at combining applied design knowledge
and practices with theories of philosophy and technical understandings of IoT. In that sense, the
framework presented by RtD as a research methodology allows fapanséon of knowledge into
different areas of design, philosophy, and technology. Though an overarching methodology in this
research, it becomes more enriched when the freedaansatfitude oplayfulness are incorporated
as the next chapter highlights.
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PLAYFULLY DESIGNING
FOR THINGS

AThe creation of something new
intell ect but by t hi

0 CARL JUNG

Introduction
Design is a discipline heavily involved with the practice of making. This myaéduld be of

physical objects or artefacts intended to interact with their surroundings, embody intentions and
meaning, and enact the object of design by bringing together elements pertaining to the concerns of
design. With the interest of this resealying in the overlap of 0T, design, and philosophgach

topic having been explored separately in the previous chéptean now begin to combine these

core elements to form accompanying methodologies to allow the making of designed artefacts for
this regarch.

The previous chapter introduced an overarching ideology of RtD which remains predominate
throughout this entire manuscript. The approaches described in this chapter are intended to act as
internal methodologies existing within a larger methodolddreanework, capable of crafting and
presenting arguments for different philosophical concepts and their relationship with 10T. This
chapterexplores how an attitude 6fp | a y fisumamfestedsé pertinent element to the design
processutilised in ths research. This binding agent intends to bring together the discussions
introduced in the previous chapters to create unique preecific toolboxes that help in designing
the different artefacts produced during this research. Each toolbox borrowthsanfrom loT,
Design, and Philosophy, echoi nglal 2004 p. 13tconc ept
form purposeful arrangements of concepts which collectively aid in the crafting of philosophically
charged artefats for discussing motian human design.

First and foremost, it is necessary to retrace our steps to the first chapter. | mentioned the
presence oplay as an important factor in not just my life but also this research. For the ideas that
will be discused here to gel together, we will need to cover one fundamental aspect oftasign
| as a design practitioner exercisiesignfor meis inherently playfulln the coming text | will be
defining the act of play moving towards a discussion of playfulagssmedium for innovation and
creativity. This is done by analysing relevant literature to create an understanding of playfulness as
a key ability of designers and the design process. Towards the end | present a combined
methodological framework consisginof philosophical concepts, ludic design, and speculative

design under an umbrella of philosophical carpentry.



Here carpentrnalludes to a manner of crafting to enact philosophical concepts such as those
this thesis relates to and stems from amalgamatisygeculative design approach with philosophy.
The concept ofudic designdiscussed later in this chapter is an attempt at engaging ones curiosity
through the practice of design and speculatiat these carpentered artefacteoke This notion
curiosity through the act of play, becoming an important element iniggsssion to understand
the need for carpentry and ludic design as methodologies better. The toolboxes or method
assemblages | mention are related to this manner of crafting through philosophical carpentry rather
than to be seen aose enteirgiagiscussion tooditherd an iniBal argurbeat f
between Design and Play needs to be established.

Defining Play

The wordplay (like design) is associated with multiple definitions depending on the context
in which the word is used. The common urstiending of play is as an activity associated with
pleasure, that is not serious, may involve elements of +neleve, and is not necessarily productive
i n the con(@Baesanand Martid, 2@ Bidad, 2014Bogost, 2016Van Leeuwen and

belittling the act of o6playd when compared to |
certain criteria. In their opinion play may be defined as: a rewarding spontaneous behaviour for an
individual; an intrinsically motivated behaviour which presents a goal in itself; an act that presents
a protected space fdhe individual to enact specific actions; and, a comparatively exaggerated
catdogues play in four formats which include play as power, play as progress, play as fantasy, and
play as self. The suggestion is that these different formats present an argument for the persuasive
abilities of play as an activity in an anthropological cahte

In the research literature collected by Pellegrini on play, play as power concerns with the
declaration of winning and losing where sufficient power is suggested through the course of play
activities, as is evident in sports. Play as progress conadtims view where play leads towards

relates with playds abil it yimdgioatioa{9B&E 8)anck| vy i nv

Biological and anthropological definitions of play aside, colloquial understandings of play also

exi st such as a theatrical 6pl ayo. The traditi

all look at play through its role in history, cataloguing its anthropological, psychological, and at
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times philosophical impacts. Where these pieces of literature infouhdations of play have their

merits, aside from particular introduced concepts, for this research | will be restricting myself to

Sicart(2019 attempts to defi ne pt)imanglationhortree bugnhn a |l | t
experience. Where he recognises play as a behavioural reaction to certain stimuli in an act facilitating
understandings of pleasure, he disagrees with a clinical definition of the term as being sufficient to
explain its breadthlrue, play has significant cultural meaning association, but inherently play is an
of play as a mechanism for indagi endorphins in humans and animals, and instead, looks at the
relationship between the players and the act of play in this manner.

The picture Sicarpai nt s of play is of a fAdance bet wee
creativity Smartd2014,iphd Hisi agkempt of (defining play in its various forms

produces an expansive list of definitions, sometiich are:

1 Play as a contextual activity that involves a tangle of people, things, spaces, objects, and
cultures R014, p. 6;

T Play as a fAcarnivalesqueo ac20l4atlPpempting t

1 Play as an appropriative behaviour that is fluid, capable of taking over the context it is

1 Play as a creative act, creating itself through the many rules, objects, locations, and
stimuli it invokes enforcing participants to act (and react) creati2€g4, p. 17, and

1 Play as anntimate act provoking and forging sentimental, moral, political, and deeply
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former is an activity consisting of finite sets of actions performed for specific purposése dauter
a means of Aprojecting -pdmar aacc2@4yvp. 2RiHechadheo( f pl ay

defines it as a means for appropriation, making the world it occupies ambiguous:

APl ayf ul ne s stheasreattibetes of playeappoopriation. To be playful

is to appropriate a context that is not created or intended for play. Playfulness is the

play-l i ke appropriation of whatamsguaitesthel not be
world. Through the charactestics of play, it makes it less formalized, less explained,

open to interpretation and wonder and manipulation. To be playful is to add ambiguity

to the world and pSiay 2004, gpa28 hat ambiguity. o

Playgrounds for Play

emotion that subjects an individual (or group) into an altered state wieeworld it occupies may
be tampered witlor appropriatedThese states are contexts where play happens, traditionally as
games but these can also take the form of less conventional understandings of time and space where
the possibility of play may egi 2014, p. 28.
The altered state of play suggests the presence of a space where play is executed; in other
Huizinga(1955,p.10 coined the term fimagic circleso to e

Hui zingabs magic circles within his definition

Aiwithin the | imits of space and time, defined,

The Real World

Scoring a - Kicking a
Goal ball into a net
Altered State Everything Else

or ‘'magic circle'

be altered spaces with their own contexts

Modern understandings of t he magindhefoimr cl e di
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games to fit into gign contexts without arguing for any differentiation between games, play, and
playgrounds.

of life in different forms. Giving the example of how children are capable of turning any mundane
activity into an act of play, he presents a case for the precedence of play in our lives through hidden
playgrounds waiting to be played in. Arguing agaaustsidering play the opposite of work, he calls

for seeing it as fAexperiences t h2016, ps@ His asi de

definition of the magic circle is of facilitating play to create meaningkperiences, allowing play
to act as a means of dissecting the world:

ABy refusing to ask what could be different
guide us, we create a new space. A magic circle, a circumscribed, imaginary
playground in which thdimitations of the things we encoundeof anything we

encountecan produce meanBogogtf20l6, p.dk peri enceso (

where playfulness is seen as an attitude requ
DeKoven play transforms activities to redefine
DeKovenbdbs view becomes a hy thatradiatep imtyg tha matetial and c
worl d, concerning itself with the things occupi

playground is a place where play takes place, and play is a practice of manipulating the things you

may see @ inherentcontradiction hereWhereSicart(2014 p. ] literally seep | ay as a fAmod

bei ng IBegosg20X6,p.92ar gues for the oppositegowhere
For the purposes of this research | mention both for specific redapas, apersonwho employs
playful appropriation coming from my own experience of playfulness as an attgades aligning
withSi cartdéds notion of (ipasaygesigniptadiitiomer wehjas nmekilpa n, an
and approaching problems from a playful vantagmt and/orplaying with thingsl acknowledge

Bogostds notion of pl ay Whatshid, hfeekthatiBaggptesedteas i g n e d
playful atttudeas can be seerofin the artefacts he creatmsch ad?ut Words BetweeBung* and
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CowcClicker.?s From his description of howow Clickercame to be what is apparésthatbesides
a playful artefacthereis the playful individual behind itAs | intend to steer this discussion towards
playgoundsand play within thingés important to this discourse e manifestation of playfulness

in the design process arose through considering RtD as a playgFaumbw | shalput asidehis

Design and Playfulness

Returning to the matter at handw might be wondering, where does all this fit into the
argument for design? When seen in the right way, desigpdandy have many si mil ar
juggling between different terms so far and though they may be close together in a discussion of
play they may also represent different things when discussed in the context of design. The argument
| present is not fogames and toys to be considered as the focus of design processes, there is ample
stance | take is farcknowledging playfulness as an attitude invoked in the design ptbetssay
fuel design practice. References | make to toys and games in this discussion are not in place of
design tools per say but as part of the process of creatindikdagctivities that help break down
the barriers for discussing complex ideas.

Retuning to the topic of playfulness and design, the view of play and its metaphorical

activities indulge creativity, attempt disruption, and are manipulative. Design is as much an act of

creation as it is an act of understanding the context of its creation, making it a contextual activity

similar to play. Designers negotiatéth their given wicked problems to find potential solutions.

The act of play is in effect an act of negotiating oneself between the many rules, systems, contexts,
solving and many aspects of play revolve around the crafting of creative solutions, as is often the
case with Risberetdlpl99. pl ayd (

own structure, rather, to be in constant movement developing new structures and formats through

play. This framework and the notion of games and play as chwagéng activities is very similar

to that of design reasoning, where designers situatd pgolms i n di f ferent &éfram
them Qorst, 2011, p. 528DeKoven(2013,p.3) descri bes of how the 6&6pl
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branted, multtd i me n s i g peesspedtivep echoad in design approaches and methodologies.

archetypes that are mee n't in games. These he says offer

creativity, and innovation. Their detailed study suggests that through a playful mindset or approach
alternative perspectives or potential cognitive abilities and @igeots may emerge that could
present solutions to current or futur0l8hal l en

solving wicked problems. | go into further detail on this later in the chapter by considering the

cognitive praeess of design and where playfulness and its effects fit in.

Designed

Play, or Artefact
Playfulness

Design

Figure 17: Playfulness may be an inherent attribute of design practices as they often
involve playful appropriation or similar attitudes to reach a designed artefact or solution
to a wicked prblem.

This list of similarities could go on, but my intention here is not to say design is the same as
play. Rather, what | would like to approach is the ideadkaign involves playmore specifically
playfulness Fig. 17). That when design is executed with this inherent ludic ability at the forefront

as an attitude of playfulness, the nature of design changes into being provocative, challenging, and

speculative.

Returning to Playfulness
To under st anuln ta thei esrlier diseussidors and defimbat an attitude of

playfulnessis further in light of this research | 6 ve defined playfulness

behaviour associated with pliilke activitiesand for the most part it has been arothmsl writings

that play can take a disruptive approach at pl

favour of play asn act of submissiomlis argument ishatplay existsinthéd wor ki ng of a sy
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somethinghrough freedom, Bogos¢minds us that play requirésiitations. The activitieswithin
an attitude of playfulnesge notplay butplay i ke. Through playfulness th
As explored in the previous chapti#signers work within limitations wraftunique solutions

to wicked problemsWhat | am inferring is that thdesign processiay include an attitude of

201D, thi s view makes playfulness a met@atheswordo appl

When seen in the context of design, playfulness becomes a way of gripping a design problem
and imagining an artefact that is personalised, has emotion, is disruptive, and still full of designerly
changing perspectives towards the acceptance of play in armgreweng complex world of
information and systems. His position is thaigas® fit naturally in a systemic society, as machines
inputting, outputting, manipulating, and exploring information. Since games are a facilitating
medium for play, playfulness becomes an active ingredient in this stance. The manifesto continues

to urgethe inclusion of playfulness in design approaches, as his opinion is that it acts as an engine

Bogost €016 p. 114 stanceop | ay as fAnot an act of diversi
s y s ttakes®n an objedriented approach at viewing pHile activities as removing oneself
from human perspectigdo discovertheworldane®i vi ng exampl es of machin
built-in to them affording them the functions they do, he suggests that as users of machines we enter
into specified playgrounds such as with the manipulation of a guitar or thiagwf a steering

wheel to allow thatd p | @ ydppen. The things around us are thus inherently imbued in a

%6Zi mmer manés stance revolves around (¢ adesign, nosly iliéoay beca
games.
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playfulness that we have yettotap ifioEv ery pl ayground has two basi
The act of design is to understand the core attributes and influences of a given problem. These

include, but are not limited to materiality, logic, cultures, economy, aesthetics, satisfettidf,

there should be a takeaway from the previous chapter on RtD, it should be that the world surrounding

the designed artefact is as much present in the artefact as it is around it. Design is as much an act of

understanding given problems in respectesealed and hidden attributes, as much as it is about

crafting an alternative viewpoint or solution to those problems.

Ludic Design

What | é6m nudging the di budicuBesignloDy aformofaesigns i s t |
with an expliciti nt er est towar dsdrmilwawegrdal elagoeitiepti osi ty

The term ludic is from the Latindusme a ni n g Huizima(i®bHandGaillois (200 made

strong assertions for pl ay 6sHomeludensgcdonsideceta® i n hi

Crawford, 2003 , i t 6s f o ludjcidesigrbahdgamedesigr aheithe game. Thghugame
design involves the manipulating of ludic elements, they are very different. Where one strives to
create an experience that is intended for its purpose of achieving playyisia game or similar
product, ludic design intends to create meaningfperiences that are inherently playful.

Ludic design formsone part of a combinethethodological framework that | intend to
introduce in this chaptexsides the abowdiscoursdor an attitude of playfulnes3he discussion so
far has been towards vieng this approach at manipulating the presence of playfulness within an

activity or artefact to illicit alternative interactions and results. The term ludic design, and the

through curiosity and their affection for exploration, inventions, and wonder.

Gaverds interest is in HCI and t hsehatwbetee t ech
loT-enabled objects are introduced into our homes with the intention of them bringing ease and

for pleasure, admiring our gardens, arranging furniture, etc. These activities in his view are not
merely entertainment or wasting of time, rather when seen and useceatise manner they may

present novel opportunities for understanding and development.

2" These experiments were part of a six year collaborative interdisciplinary research between different institutions in
the UK funded by EPSRC, call&djuator. The project explored different ways in which digital and physicdities

could be interwoven into everyday activities and amassed a portfolio of thought provoking designed artefacts and
probes.
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To make sense of the role ludic design plays as a methodology it would help to understand
how design cognition works in this context and where curiosity and creatiggymingle with
innovation through playfulness. To further solidify the premise | intend to present between play and

design the interconnections between design cognition and playful activities may be plotted in lieu

of cognition to unearth how designers attempt

chapter with design as a process, so what follows is built upon that. What Gedenryd manages to do

isequate design on a cognitive |level to progran

developing a plan fothe implementatiorjof design], by translating the given goal into a
specification of 19888a p. 4%s His ardument explored dhe eetiprotal

relationship design establishes between a problem and its solution(s).

The ideation stage of any design process is intended to promote creativity in generating

any contextual constraints of a problem designers imgheseownflexible constraints allowing the
viewing of problems pragmatically. This presents constraints as an instrument for a designer which

they execute through thmany tools at their disposal. The presence of limitations and its effect on

Bogost (2016 Chapter6, para. 26 arguesforqu ot i ng Nor mands concept

0

fconstraintso that act-cedeseditessol s when designing

example of graphic design raising the point that in a design process sketches act as a means for
informative inquiry. They interact with the des&y on a cognitive level. Being unfinished and rough

allows sketches in graphic design to act as a medium for inquiring about the problem at hand:

AFor graphic designers as much as architects

on a pr obl emakedskeichegondamiliarize themselves with their

He goes on to familiarise other methods and tools (such as thumbnailing, roughs, prototyping,
etc.) used by designers with their inherent ability to achieve specific goals in cognition. This

connection he makes is to define the theoretical concerns pmsgbnihow designers extract

and the design cohabit, Gedenrgdhl998,pal57A designerismaot t i v e

solely concerned with the object of design, but all in the vicinity of the design.
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Designed
Artefact

External
Information

Design Cognition

Figure 18: Design Cognition enables interaction of design knowledge (often playful such
as sketches) with external influenegghin the design process that collectively influence
the designing of solutions or artefacts.

Having said that, he raises a point of contention at how the word design when taken to account
for something that islesigned is far from the idea of the funofi associated with the design;
6designer clothesé, 6this designdé, etc. When d

foll owed closely by form. What heb6s saying 1is

is most clearly seen in the formulating of prototypes, which he claims have similar properties to
sketches in that they intend towards desired fudtates in a tangible form. Another way of viewing
this is, sketches, artefacts, prototypes, etc. arplajigrounds where designers playfully design

afforded through theunique constraints yet simultaneousiyoked sense of freedom

Curiosity -driven Design
Now | etds return to the topic oiftothisagumentdesi gn

of playfulness and design. What should be understood is that its focus is towards fresiinmg

experiments and design probes. They are to engage with curiosity in order to define specific
meaning. That said, the artefacts created under this banner are of an obscure nature for this very
the designer.

A definition of ludic design starts with understanding ludic engagement and the functions that
befall such an interaction. As suchfits within the proximity of different genres of application
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ludic design as not being specificalty anything, rather capable of offering insight into a range of
possible meanings for human exploration. They sum it up into three core values that ludic design

need possess:

1. The ability to promote curiosity, exploration, and reflection at the foremost. Alipwin
those engaged to appropriate their own meanings from given activities rather than have
meaning imposed on them

2. Be nonutilitarian to fully encompass traits of a playful activity instead of one where
those partaking may be distracted by its practicadityg,

3. Remain open and ambiguous devoid of defined narratives to enrich an experience that
is more accepting of interpretations on a wider spectrum of meanings stemming from
different cultures and ethics.

subsequently leads to innovation.-Bsoducts of engagement such as changes in mood, situational
flexibilities, present limitations, andlwtr psychological effects may inhibit the potential of genuine

creativity 2013, p. 80 . Ludic designés format of engageme

P I AEN )N

Curious
Engagement

(

Ludic Design
Artefact

Figure 19: The curiositdriven engagement of ludic design artefacts make them
exploratory endeavours as their ambiguity aids in fostering alternative potential goals.

The Drift Tableds central premi se @signed he f ece
artefact it looks like a small coffee table on wheels with a circular digital viewport in the middle.
The viewport shows an ewvdrifting landscape of the United Kingdom and the only way to control
the direction or speed of drift is by placing #pnon the different corners of the table. This
interaction is not as intuitive as scrolling on a tablet or pressing a button, instead it is exploratory.
Furthermore, the table gives limited access to those engaged as to where they are in the landscape.

A screen on the side points out geographical locations, and a-sigerdutton beneath allows it to
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be reset to its current location. Although, these are designed in a way to imply that its users should
not feel the need to exit its reality. The table thiesents the feeling of experiencing the familiar in
an unfamiliar way, allowing those engaged in this experience to be taken aback by the things they
rarely noticed.

This rather poetic reimagining of a coffee table is perhaps the mestenftdesign probin
the discourse of ludic design, and for good measure. When seen in light of design cognition and the
discussion of playfulness above, artefacts such as the Drift Table become equivalent to the playful
sketches done by designers in the design protéss imeans to a goal, conducted in a manner that
is playful and engaging not only for those involved in its use, but also in the process of its execution.
setting was also explored. The observations acquired from this, and other similar probes, help
towards further exploring the potential in designing for ludic pursuits both for avesageand for

design practice.

Designing Curious Philosophical Artefacts
Ludic design is helpful in regard to this research for understanding a level of curious

engagement with the unknowns that this work attempts to tackle:thremreumannessHowever,
the philosophical arguments that the previous chapters have touched upon require an approach that
is capable of dissecting them further in a microscopic manner. How does one attempt to design
artefacts that can explore the objedented philosophies foredign knowledge?

As what is being dealt with exists in an unknown space hence the need for speculative
philosophical approaches such as OOO i part of this combinedhethodological framework
is of a similar speculative nature. Likdse as | am alsdealing with futurefocused technologies
based on contemporary concepts these are yet to be understood or materialised, a Speculative Design
(SD) approach may be incorporated to understandfonaae possibilities where these solutions
may exist and buildbn the combined methodological framework of this research. This section
explores SD and the need for speculation in this research moving towamdeedmethod for

designing curious philosophically charged artefacts

Speculating over definitions
A true definition of SD overlaps between different design practices which include critical

apart from the world it originally inhabits to allow for freedom of movement and narrative. A

requiremat in our current situation of understanding obj@céénted perspectives. As such, SD

as a form of critique akin to design as communication or prokl@ming. This critical approach
towards design takes into account designs interest asre-fwiented task, and as such SD has been
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Futurists often refer to activities that occur in futures in a taxonomy of states (possible,
preferable, probable), depi c Verak 2014, p.¥&ig 20). a mode |

commonly referred to in modern depictions asdbrporates a broader taxonomy. These alternative
future states are considered subjective views relating to past and present events therefore concepts
are subject to change over time, for example space travel.

Possible
Future Knowledge
"might happen”

Now

Plausible
Current Knowledge
“could happen"

Probable
Current Trends
"likely to happen"

Projected
Default Extrapolation

Potential "most probable”

Everything beyond
the present moment Preferable
Desired Future
"wanted to happen"

Time

activities of the future which may fall under different portions of the cone.

This is notdtoomstagndBdD tbonmygtters of things t
it visions of science fiction dreams and impossible futurdsnk jet packs and flying cadsit is
equally a means of e x Auge, 2018, g. Ih a lotre riinl a0bsiton ef upt ruer set

Aféalternative presents are design proposals
apply different ideologies or configurations those currently directing product

development. This method is similar to the historiographical practice of counterfactual

histories and the literary genre of alternate histories, but rather than focusing on

asking o6what i f 6 ofingtheeffeadonhereaahd newieshiftss and i n
the emphasi s Aogerf2013@rJ2 ef acts. 0 (

12) Rather than throw an artefact into a distant future of which we might be incapable of relating
with, the suggestion isead fadt erhenebBsapgioah . of
approximated more tangible speculations. The point is to distance a speculatively designed artefact

from science fiction, rendering it in the plausible or probable portion of the cone. As a methodology,
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Auger futher attempts to define different modes of interacting with SD to formulate arguments
This supplementary definition stemsritdhe experience of many SD artefacts, such as those
explored byDunne and Rab{2013 , where one canbd6t help feeling

most exploration of SD has to dotwh A u n 2043 p. L2tand dhe desthetics involved. These
artefacts are as much artisanal and philosophical visions as they are designed. Conjecture is to blame
for this for what t hereatetrtahappenpetecul ati ved i mpl i ¢

i nstead on past experiences and futureOspecul a
the past cannot be ignored as prior events may be responsible for lost futures. As such, any
speculative design process needs to incorpaddsigners present perspectives and pdseinces.

They urge for SD practices to not be considered neutral acts, rather, present them in lieu with
Buchanandés view that al/l d eBsichaman, 1688,y)5hrgn, SDonsi de !

and its reladd methodologies may be seen as epesed conversational approaches towards

speculation, lessening its association with critical design.

Designing the Mundane
Where the goal for SD becomes the designing of a critical fiiberesed view of a situation

(influenced by the past or not), the artefacts created arethetessart-like. Fantastical shapes,

odd angles, vivid obscurities, that all intend to highlight themselves as being apart from their less
speculative counterparts. They succeed in craftiigiiarf capable of diegesis, yet they also succeed

in alienating themselves from the world they exist in. They are playful and indeed curious, but far

from mundane.

towards SD, they present a case for multiple artefacts contributing to a worlbatesutrounds the
designed object. This speculated design is no longer existing in a vacuum, and instead becomes

something that relates to its surroundings:

AWhile speculative designs may wel-| conjur e
like artefactsPesign Fictions use any media they can to give life to fictional alternate

worl ds, worlds within which t ICeutomandef acts t h

Fictional artefacts and their wodccreated through design fictidrspecifically those with
commercially targeted inclinatiodsthey see akin to vapourware imagined for potential

technol ogi es. The fictions themsel \Ceuwtgnandn t ur n

solely for prototyping commercially minded speculation in a manner where they become relatable.
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The many design fiction artefacts that areated, end up as erfppints into different perspectives

facilitating thesevapourworlds That said, this ideology of woHduilding may be extended to other

On worldbuilding for fantasy,Tolkien (1947, para. 34 descr i bed t he proc
creationo, dependant on dwh.&dhewrass may be pgurple isthis nf | u e
secondary fantasy world, but there is grass. No matter how fictional a world may become, a core

In this argumat for playfulness, technology, philosophy, and design, speculation attempts to
bring them together by weaving linkages between crafted curiosity and intentional philosophical

concepts within a designed artefact. Be it elaborate artefacts likavihg Room of the Future

points in a world full of possibilitieandplayful potential. With all that has been said and done we
can now focus omombining these concepts to create a colleatie¢hodological frameuark for
craftingartefacts that engage philosophical arguments around loT

Carpentry

ltéds taken a while getting here, but the arg
the dots towardsny appropriation otarpentry as aombinedmethodologtal approach fothe
designresearch conducted here As wi th most things discussed s
things are not as it seems. By carpentry | do
philosophical crafting akin to @ k i n dapeatfy éhat | speak of. How it is utilised here was
presented b¥ogost(2012 in a chapter of hisbook| i en Phenomenol ogy, or Wt
thingg Wh e r e rmamndocub is anla phenomenological approach of viewing objects as actors
in their own right, while discussing carpentry Bogost argues against the need for writing as a sole
means for scholarly productivity; particularly when philosophy is an active ingeed t in onebd
research.
he agrees that when philosophers come together, the outcomeaiceatipnbecomes a written
product of sorts. The point of contention he puts forward is for researchers of science who although
do their research on the tangible world and manufacture or devise things for tangible application,

their findings are still subgted to the typical academic rigour of writing scholarly articles to prove
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themselves. The artefact, chemical, product, etc. created or discovered by the researcher becomes
less scholarly without in his opinion.

This is not to say that Bogost is agairtm treation of scholarly articles and academic papers.
On the contrary, he agrees with the reasoning to have a standardised approach towards the quality,
transparency, ethics, and validity of academic knowledge generation. What he finds an issue with is
inhaving an Aobsessiondo with SBabsy2082 p.Y9Ther i t i ng
reasoning being his opinion thi@) academics are bad writers, afid on a philosophical ground
writing is dangerous.

B 0 g @ edsdning is quite easily understandable, academic writing is full of obfuscation and
jargon intended to b &othmanh20t4upanas2whacmrday frdveaa el e s s (

hindrance to those outside of reseafthe later reason though requires some explaining. When
Bogost(2012,p.9) says writing is dangerous for phil osc
of bei ngo \differentoways in vrech weainteract with our world. His stance is against

the assumption that our language is the only way through which we relate to our world. This
assumption hinges on the idea that we are evolved humans, and language differefritatestier

animals making it our strongest tool in understanding the world.

if the wald we live in were only understood through the semiotics of what we can put into language,

then the contributions of the n@emiotic world (such as, lightbulbs, optical cables, climate change,

Afi xation on Bayosty20iem Bl t isoon Omu(c h t hat onebs cur
charged and the need only becomes to explain oneself. Quoting Richard Rorty he goes on to explain
how for philosopher s 012 p.8)dstan axtfof cantbstingrargumpnitsi | 0 s o
through weaknesses;toen done through writing and publ i sh
philosopher thus becomes like a sniper with a keen eye for weaknesses, only their weapon is writing

skilfully.28

Getting your hands dirty with philosophy
As a r ecour s eipntdAnoppeeschotady discougseg is adbpting an alternative

approach towards making things tilatli 0 p h i; potestially Supp@mented with writing. He
compares the knowledge accrued through reading/writing and that from crafting/making/doing as
ifitwd des of t Bogosts28lde. 92QuatimgGrawford(2009 on his departure from

%l ronically, 1 discuss this in my unorthodox PhD thesi
been attemptigto weave together into a cohesive discourse. Though the artefacts created in this research come under

the umbrella of carpentry and should be scrutinised as to their sources of knowledge generation, given how academic
research is conducted, | could catesithe writing of a thesis in the typical scholarly manner collateral damage to

doing a transdisciplinary PhD. At the same time, being an unorthodox document, | attempt to do some justice to
Bogostds unorthodox approach towards philosophical res.
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may be seen as a fpracticie@n.asf lnukédr mec haa ntihceso
ought to get 20R@i9% hands dirtyo (

This view sees a philosophical discourse embedded in an artefact created with the intention of
it being a product of philosophy. An appcbahe callCarpentryas t he fApractice of

artefacts as a Bdyost 2K oppI@Tiheterrh capeniaycBogost dedves(from

account of a fAcarpentry ofrom Aphamgp 4ingis. Tlae ideadisn c e p t
that objects that exist are involved in their realities fashioning each other and the world around them.
Furthermore, since this is a discussion around OOO, carpentry may be seen- as anti

correlationist allowing for &roader perspective towards the world, as he explains himself:

ACarpentry might offer a more rigorous Kkind
because it rejects the correlationist agenda by definition, refusing to address only the

human r e ayte paésseyebalisioVer words and intellect over notions they
containéphilosophical wor ks generally do n
positions through their form as books. The carpenter, by contrast, must contend with

the material resistance of his ber chosen form, making the object itself become the

He gives examples of philosophical arguments that make better sense as textual accounts. But
at the same time, there are mamspects of philosophy which contend better through the act of
recreating arguments in a tangible medium. His comparison of carpentry to philosophy in this regard,

is on par with the act of scientific experiments to science.

fithings withino. This recording of objects can
Harman(20100 and lateBogost(2012 , examine Bruno Latourdés |1

present the idea of an ontograph in the most b

litanies, force ae to create obscure relationships between words and phrases which otherwise would

not be paired together, such as:

fal)

AA stor m, a rat, a rock, a | ake, a | ion,
unconsci ouBogost,2012 p.B&u s . 0 (
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This prompted Bogost to build thetour Litanize?® a program that fetches random titles of
articles from Wi kipedia and assembles them to
articles. The assembly of disjointed infeation removes the reader from the process of selecting
the article and instead presents it as raw information. The subsdiaentis now free to be
scrutinised for the various relationships the titles may (or may not) have amongst each other.

Carpenty thus becomes an attempt at enacting philosophical arguments in a way that may do
justice to the deep musings of philosophical discourse in order to make sense of them better, perhaps
even in a contemporary setting such as with lthanizer. It invokes éements of curiosity to
encourage speculating over the philosophical concepts it embodies while simultaneously retaining
an air of playfulness through its execution which Bogost is an advocate of.

As a maker of soft war e an df gegiagrhie hadds dirty gvithe r |, Bo
philosophy becomes crafting games and programming. As a design researcher explorihgumore
human design methods for l1oT my approach becomes crafting physical/digital design artefacts

capable of rendering philosophical angents around loT.

A combined methodological framework

capable of enabling the carpentry of the coming artefacts of this resieamlid like to reaffirm a

point that though these are called toolboxes, they are not design tools in reality but a play on the use

of 6carpentryd a sBogast(200,tph D08 sudgests \is. seeMéhcarpentry as
Aiphil osophical |l ab equi pmentd capable of assem
may be scrutinised. He proposes its use in general philosophical application as a way to experiment

and further cref@ thealien phenomenologidse speaks of in his book. These are deliberate probes

intended to prove, disprove, or disrupt philosophies.
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methodologal framework may be imagined that incorporates an iterative process of
examining philosophical discourses through playful appropriations and speculative
design that feed into the carpentering of bespoke philosophically charged artefacts.

My intention ofcreating bespoke combinations of concepts coming from philosophy, design,
and technology is an argument for the playful approach carpentry affords as a methodology. The
artefacts crafted in the coming chapters were all done through carpentry in areiteratiess of
RtD that involved examining concepts through affordances of curious engagement and speculation
(Fig.21). These conceptdo not stricty align with thet er ms associ avisodofwi t h B
carpentry which he describes a means foenacting OOOThey are important to this specific
practice of exploring morthan human futures for technologyoposed by my RtD approadby
encouraging@lternative thinking and explaining how playanifests in my practice of design.

I n this chapter |1 6ve explored play from mul ti
| see play in both myself and the world around Begost understands carpentoybeplayful as he
understands playfulnes§hough his definition of play is at odds with Sicart and others, it was
necessary for me to include those arguments because that is how | see play as existing in both people
and artefacts-or the purposes of this research and myself | see playfulnestestiag in the act
of carpentry aga) a vehiclethat allows me to explospeculativeoncepts of morthanhumanness
and IoT relevant to OOOQ, arfld) a practicebased activity that affords playfulness within the things
that | createLD and SDare regired to carry the argument for IoT atite morethan humarby
encouraging engagememts a human | can only design things from that perspective, yet this
research takes on the challenge of designing from danoran perspectiv&oth LD and SCallow
thatto happen through theimosely defined worldsArtefacts such as the Drift Table allow one to
exit theirown worlds into curiously ambiguous on€sirpentryhereholdsLD and SDtogethemvith
philosophical musingshrough an iterative design practice. Andll of this is only possibldy
acknowledgng a manifested playful attitudewards whafuture humancomputer relationsnay

imply.
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As a pr ogr ainterestis r8aieg to $I€l aral thus many of the examples he gives
are related to machines and programming. On this he suggests that HCI is a correlationist field as
its concern is with the relationship between humans and computers; the focus beingsiommbse
with Ahuman ¢ o alBsgosg 20d2, pe X)PpVheniakowed o Hréak free from this

this attempt is different from other |like atte

the information is relayed back to the humRather than have it as directly legible information, it

is returned as abstract art. The depiction becomes a relationship of spaces and the interactions taking

place within them. Though these interactions have no meaning as they are not assigned any

leg bility. It takes on the form of an fAalien pe
Though not intended in this manner nor directly related to this research, | referehakkae

Machinehere because as a carpentered artefact it can translate into the methodological framework

understand technology as an alien presence in the domestic environment. The anthropological

studies it references explores the fascination between humans and technology through obscure HCI

products. It incorporates an application of tembgy that is both current yet futufecused,

speculating about the potential present among contemporary technologies. Furthermore, the results

of the artefact are presented as purposefully ambiguous playful abstractions that contribute to a wider

audiene of design, technology, and anthropology.

in ambiguity or curiosity, rather one for packing realityand making things more visib&ich as

inthecasedB e n  Pecgnétrsictulatof’ Though he agrees that whemoving the HCI confines

of the Tableau Machineit becomes something mor&omero et alsuggest the information

presented by th€ableau Machin¢o be a way to view the social dynamics of a space. Irrespective

of how it may be viewed, as with thatour Litanizerthe result requires speculation to be directed.

The artefacts ahdaattempt to do this unpacking of a ranthropocentric reality in their own ways

utilising a combined understanding of carpentry as a philosophical induit@re-focusedvisions

of SD, and a playful appropriation of H&irough LD Through his understalings of carpentry and

the examples he presenBngost suggests the merger of different disciplines with philosophy to

form unique perspectives coining the possibility for a philosephegrammeror philosopher

mechanic With my appropriation of carpent| perhapsam proposing hilosopherdesigner; a
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Conclusions

This concludes the methodologies section of this manuscript.ghtoomut t hi s t hesi s
introducing a new concept in each chapter and have had to do so to reach this point where these
concepts may be weaved together for the purposes of this research. 10T and alternative approaches
at designing for objects that fui@mn within it is thelocusof this argumentbut in order to approach
it concepts that put aside prior prejudices such as ebjeatted philosophy must be tapped into.
Designing for posainthropocentric perspectives that go beyond human interactidreeglements
of speculation about neéutures where these solutions could make sense, or may exist for scrutiny.
Designing an artefact through the lens of philosophy becomes a matter of not only understanding
the philosophy, but also knowing which cormdtion of things works for the object of design. The
Tableau Machineould just as well return information in a series of words, tags, or numbers. But
the fact that the response is in the form of art makes it ambiguous and thus speculative in nature.

Furthemore, the amalgamation of these different concepts and approaches within a framework
of design requires an open mind towards playfulness, in order to facilitate enough freedom for these
different concepts to intermingle. The design process utilised thootighis thesis is one of play
and feedback. Carpentry allows for that playfulness to act out in a manner that works for both
philosophy and design purposes. This intermingling is important as a rigid apprad€@bdbr
technology would not necessarily allow for objedented views to exist, just as an overly
philosophical approach would not present a strong enough case for its application. An iterative RtD
process is thus necessary to reach that level of baldmeee ihese concepts may conveide.
though might seem like a footnote in all this | argue on the contrary, the coming artefacts attempt to
slowly reach that level of curious engagement that | believe is needed to accept a post
anthropocentric approachdesign for IoT.

As a designephilosopher for the following artefacts created in this research, it became
important to assign the correct philosophical (and design) approaches. In the next section, | will
attempt to 6do c ar p e entartefadts designed aspartofrthis wark intothe e e d i
use of philosophy to explore alternative approaches to designing for 10oT. The combined
methodological framework will be represented in each chapter to show how the different concepts
and approaches aréla to intermingle together im manifested attitude of playfulneskagain
refrain from calling them design tools, and though | might continue the rhetoric of a toolbox in the

coming chapters | use it only as a homage to carpentry as a methodology
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DoOING CARPENTRY



A M ODEL FOR A
PHILOSOPHICAL VIEWOF IOT

AThe trick to forgetting tF
everything clos

Introduction
Having built a foundation for this research in its different areas of concern (loT, Philosophy,

Design) and established the &pgbility of RtD and playful speculation through carpentry as core
methodologies, we can now begin crafting our artefacts. In total this research presents three artefacts
each exploring a carpentered approach at viewing loT through a lens of philosaghinagining
alternative approaches towards the design of loT systems. Metaphor plays a key role in
understanding these artefacts, and after the previous chapters there should be an established

familiarity with its presence in this thesis. | wish theresveabetter way to represent but since

viewing how IoT systems function. In order to use this lens in practicing design this first artefact
attempts to grasp the concept of what a philosophical approach at designing for 10T could be like,
by presenting a potential frework around which such discourse may take place. This framework
intends to guide the carpentry of further artefacts that may be understood in this manner, devised
through a model of how IoT objects interact and where those interactions may happen.dfhe ac
creating this framework may itself be considered an attempt at carpentry for creating a means to
understand the alien phenomenologies existing among digital interactions within 10T. As such, the
model at the end of this chapter may aspire to be andagp major contribution of this research
allowing a potential representation of seeing loT through a philosophicaltlatss is our first step

towards addressing the first sghestion of this thesis

SQ 1. Is it possible to highlight potential problemagtfects emanating off 0T products
and services approaches through an obi¢nted lens?

In order to address this question a base understanding of interactions occurring within 0T and
betweenobjects on and not on the Internet must be establistoedhe purposes ahking a non

anthropocentric perspective, this needs to be approached through relevant philosophical discourse



or objectorientedness,and & explained in the previous chapter, this weaving of philosophical
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Figure 22: The method assemblage for the carpentry of this artefact explores playful
appropriations of objeebriented philosophies and the udespeculation through an

understanding of spatial theories.

Therefore, m this chapter | will be making a comparison between concepts from philosophy

and spatial theories coming from geography and architecture. The reason for this is because loT

interactions occur in both physical and nphysical locations such as a living room and a digital

wallet. This comparison is then applied using a philosophical perspective of phenomenological

configurations and how they are understood through digital technologietigital spaces, coming

from a review of relevant literature and case studies. This presents an opportunity for exploring

|l oTO s ont ol

0gy

f-huroancentred pexspectiges @ the different manners of

interactions capable within it. As suchdio design discussed in the previous chapter will not be

explored in this artefact as this is more detablisha core understanding through playful

appropriations of philosophy for further curious explorations in the subsequent chapiessds

the endhis artefacts contribution towards manifesting playfulness within the design process is also

touched upon in light of thevidencepresented in this chapter.

The first portion of this chapter defines the logic behind how the framework is established

followed by a detailed definition of the different elements that create the final model. The model

itself becomes the presented artefact in this chapter. To begin | will define philosophical arguments

used throughout building a case for seeing 10T interact®ph@nomenon existing within multiple

spatial configurations.

loT as a spatial phenomenon

An earlier definition of 10T | gave was of an amalgamation of heterogeneous physical objects

connected through the I nter nceabd

wWhheer ephysiar nueet

interactions occurred. Colloquially when we refer to the Internet it takes the forpteafethat was

or will be visited. In this regard, we have seen both the Internet and loT through phenomenology.

To define a structure faur philosophical lens of 10T to sit upon, we need to go back to basics. For
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that | will be doing two thingga) presenting a means for dividing digital/ndigital spaces in light

of philosophical texts, anth) mapping the rules that may define intgians that occur within these

spaces.

that phenomenological research attempts to understand the experience of thingntheugh

the Aperspectives and vilesdgand@rmrodh2016.ipBdtisinor soci

al | resppetsomaalifmode of presentationo for any
OO0 explores how objectd nfdd Hdwlrd nlcee rteoc aigsmi, s € i ¢
they do #be h20l8,d.160uThis view sekssh@ individual experiences of objects as
actants moving in and out of their own made assemblages.

So, how does phenomalngy fit into this development of a framework? The idea of crafting
models of realities is not alien to philosophy. When understanding phenomenon, a core axiom is

presenting the relation between our senses and the experience with reality.

;
Sensual
Qualities -

o/

DA

understanding phenomenological perception and relations. Each line represents a
possible means for caugan defining a specific ontographical relationship.

giving an introduction into my core philosophical approach. Expanding onfutther in The

Quadruple Object Harman (20119 presents OOO c o u-gnhlysie gvith He i de g
Husserl 6s phenomenol ogi cal wor Kk preseicat i ng a
experi ence. -foldmodet &ig.23pseds the presence of two kinds of objects having

two kinds of qualitiesReal and Sensual or RealtObjects (RO)with RealQualities (RQ) and
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SensualObjects (SOyvith SensualQualities (SQJ! This premise argues that objects may not exist
without their defining qualities, and it is the interaction with our senses that creates the different

modalities a phenomenon may have. This is very much Harman building uponehenolde! of

Harman defines RO as those objects that withdraw from experiervieg hRQ which
subsequently may only be understood via scrutiny. In the same note, SO are those that rely on
experience to exist with SQ, being similarly experiential. This creates several possible combinations
between pairing the different objects and gigsl. The history of phenomenological research argues
for the presence of rifts or tensions between the different combinations of phenomenon and
Har manoés mode |Harman, 2018a20d1h Bdgast, 205ptlt is(the presence of this

fivicarious causationo, taking hints from the
of Occasionalisn{?
As an example of a rift in causation, he presents anagdsionalist argument for cotton and

fire: AFire ddiets insotmebruerlny ctohtet omc c as Haomman,f or

real and sensual qualities. While intermingling fire does not contact all properties of cotton: smell,
softness, etc. They are irrelevant to the flame instead cotton only encounters heat. This should not
matter with cotton being nenuman,but through the OOO lens there is no prejudice between
humans and nehumans. Therefore, the simple fact Harman presents is that objects cannot exhaust
the reality of other objects when their natures collide. The interaction between fire and cotton is
happening on a level we are unable to view unless we see out from within, in other words through
anobjector i ented perspective. Har manés view is t

objects. In effect he asks, what are cotton and fire persoxairiencing?

m

Go

hi

[ should mention here that Har manbés account s

for OOO as a perspective in viewing causation. OOO cannot agree to an occasionalist world view
are for causation of a kind, v@svis interactions in loT. What should be taken from this is the use

of OOO0 to create foundations for a framework that allows for things faidbare for scrutiny and
possibly define them through spatial references of their insides and outsides. Before making the
connection between the end model and viewing 10T in this manner, we must tackle the second part

of this equation and understand whatean by these spatial configurations.

understanding of objeariented philosophy. This manuscript nor myertise in philosophy are not sufficient to do
justice to the amount of knowledge the fdold model provides, and for that reason | will not be covering it in its

32 Occasionalism is a medieval Islamic philosophy, also present in early modern European works, which follows a
rhetoric that the presence of God is a necessity for causation in order to allow two objects to interact with each other.
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The division of space
There have been moments whemTHIidssr ei £ ndoelieg ap

perhaps gestured to a friend in a movie theatretdisdyh e r e 8 s a s.p aLci ek eo vnearn yh el r¢
alsoencountered the idea of Opersonal spaced thr

are colloquial uses of the wosgpaceand although the concept involves intuitive use in our daily

different from what glacemay be.
Yi-Fu Tuan is often quoted as a key figure and influence in the study of human geography and
in defining an argument fapaceandplace Space is described byan(1977,p.3% as fian abst
term for a complex set of ideaso, which he say:
in how they divide up their worl di977,.s38 Hgn val u
definition assumes space in relation to an experience one has with their body and those of others
t hat are intimate in natur e, all owing one to a
catersto[a e s ] specific biologiX&lpeeds and soci al
Architecturally space is seen through an idea of dimensionality, where it can be measured, yet
Tuan i s eager t dmpnsionsduchaswertical dnd Horizéntalpnaassiarad volume
are experiences [ al so]Tudnmd/wp.108Thts allovs Arehitegture 0 t h e

to traverse the boundary betweeapace and place and interweme spatial theory with

phenomenology.

Insides and Outsides
Both termsTuan(197) ar gues denote common experiences

definitions. APlsacferéesdosmcuwd tar, e sptatceched t o t
the meaning associat ed walthebryis nmore toards théstudyeaxdp | or a
experience of Geography as done by the human actant. But, this ideadbéspatial theorycan

be appropriated to encompass uhtysical locations as well:

AConsider the sense of iatimacyand expoduespof and an ¢
private life and public space. People everywhere recognise these distinctions, but the

awareness may Toan, 197d,ip.t1¢7 vague. 0 (

The insides and outsides which Tuan refers to ardatiae to private and public aspects of
spaces and ones interaction with them. The level of interaction a person might have within an open
town square compared to their own house would be very different, as different amounts of trust
would be associated wih t hese O6insided and O6outsided spe

transcends into digital environments equally w
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Social media may be seen aprame example of present inside and outside interactions in
digital spaces. On social networks audiences are imagined and interacted with in varying degrees to

t he extent where audiences are flattened into

becomes very apparent in these spaces because of an inherent need for security. A physical diary
andaweHogmaythube considered O6insides6 in a manner
when considering OOO and the above ffald model the inner workings of objects may equally

constitute to existing within an insidgace of the object, even a digital spacelmsi digital object.

I should make clear that w-hysicallocatoargprededtedgi t al
by signals of data (digital) and accessible only through mediums such as a computer or similar
device. The Internet may be a digital spanore easily understandable, as it can only be interacted
with through a capable digital interface. The
necessarily occur over the Internet and may happen on the device themselves. Furthermore, the
purposes of this framework | must expand upon and also include an individualaigectd
perspective.
seen as being constructed through social contactamtita ni ng deri ved from fith
i's puto. This subsequently also means that di
further imagined. Therefore from the above context, social may be taken liberally to include not
only person to person interaction but ateng to thinginteraction where digital terminals and
objects would be included.

Our IoT devices opate in6t h e dalcammdnway of expressing the operations of
Internetconnected devices. The phrase embodies a physicality for an abstract construct such as the
I nternet. Verbs such as &ébrowsingbé, éprassf i ng o6,
interacting with Internetelated material; websites, applications, devices, etc. Yet in truth, the
Internet and 10T are a series of abstract algorithms operating on computers that execute an illusion
of interaction. When you surf you feel the weatied acknowledge the physics of the world the water,
surfboard, and yourself exist in. The Internet posits the notion of entering a physical space much
like entering the world of a book or surfing. Both the Internet and 10T are experiential but not
necesarily similar to physical experience.

The social aspect referred to above may thus be viewed from an-ofigted stance and
imagined as being between digital and +ligital objects. Furthermore, by exercising

insides/outsides of these objects withirstobjectsocial context, we enter a means of arguing for
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the private/publi® aspects of these objects. Things that are not visible/tangible/approachable against
those that are. If taking a further aggressive stance towards the pdjgpéective, this ay be seen

as a contextollapse of the social interaction of objects within the spaces they occupy.

A digital configuration of space

This is an argument in perception stemming from years of empirical studies and observations
by philosophers around spatie, and the precedence of objects residing within; some of which
| 6ve explored in previ ous NaumbRedlisstesribedbfaunds i mp | e s

(2003, p.lthromh perception as a method of acquirincg
consisting of physical objects and occurrences with them. For instance, a red apple can be perceived
sweet only if that knowledge exists a priori for the perceiver along with redatedledge such as

it being an apple, red, etc.

The physical objects @r t h iimnlaf sré perceived as objects of the physical world, and for
the most part our interactions are predicated by our prior knowledge of interacting with them.
Therefore, weanticipate an interaction from an lo€nabled lightbulb to be similar to a rti
one. As seen with the constellation metaphor this is not necessarily always the case as the pressing
of a physical button might lead to a chain of interactions happening beneddivel of perception.

No amount of physical intervention may then alter that reality. As an example, Rdtiis Hue

Bulb an 10T device whose colour of light can be changed by its app or a physical dial. It does not
matter which is used for in tdutthe change happens through digital interactions. Asdigital

human objects we interact with both the digital spaces of these loT devices as well as the physical
spaces in which they exist, making our interactions multidimensional happening insimlgsidd.

By seeing these interactions in digital/pdigital** spaces existing as a phenomenon, we may
attempt to make sense of their complexity using philosophical references in tandem wita real
examples. The question phenomenology begs us to aBkVi#h a t is it li ke to d
see from their perspective what théger-spatial interactionsare like (to 8, andthen).

Returni ng t eofoldineadelma cab rsow juxtapose it with the formulated division
of digital and nordigital spaceKig. 24). As there may be no precedence between human interaction
and norhumaninteraction through OOO, the fofwld model may be extrapolated for digital
objects. Rather than consider their internal qualities which equate to phenomenological experience,
what we are concerned with here is their spatial location to define wheeeitk&sctions occur

and their speci fic ontologies. Wher e Har manos

33| should pointouttta pri vate here does not refer to -ambledi nfor ma
network or device. True, privacy is a common topic discussed around IoT but here private is taken in a much broader
sense to facilitate the crafting of an opmrted framework that fits our purposes.

34 Though prior published versions of the model explore it through digital/physical references, for simplicity | will
not be referring to it as digital/physical here on as that brings about alternative definitiond wiighi like to

avoid. The terminology was altered because this artefact deals with multiple terminologies intermingling, and the
simpler | can keep it the better | believe. That said, most of the usage-dfgitah objects/spaces to come in this

text isin relation to physical spaces and objects.

97



experience, this version tackles objects and their locations but specific to an understanding of the

digital/nondigital.
Real-World
R R A€~
¥ Non-Digital>- Non-Digital- \
\ Object '~ Space ¢ /
. Y 2 %
N e ) F\_:\ 3 ‘ /,‘/iv’).z( i - s s 0%
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Figure 24: The appropéted fourfold model for digital/nordigital spaces suggests
causality on the insides and outsides of digitalfdagital objects with the possibility of
them occurring in tandem in both Real and Dighébrlds.

The actual space occupied by all our elements is now divided through concepts coming from
the above defined perspective of space$umn(1977), of containingasenseofani nsi ded and
6outsided presenting t wdigital reaity that weehave ar@dndeus ib e c 0 me
which we interact (RealVorld or RW), the other being a digital one where interactions through/with
digital objects occur (DigitaWWorld or DW). Within them exist both kinds of objects and spaces
which exhibit a number of possible interactions. | remind you that thefdtdirmodel is for
understanding phenomenological experiences while this utilisation deals with a spatial
categorisation of exgriences. This juxtaposition captures a possibility of digital interactions existing
within nondigital spaces, for instance when you receive a natification on your phone while on the
street, or when an loT lightbulb is switched on in the bedroom usihgredrom another room.
This model represents a way of categorising these broader experiences through both phenomenology
and spatial theory.

The idea of digital being present alongside the-digital has been discussed by some seeing

\

it as a ofnvtiirnt

which Aboth the real a Galilton, 20&7, palna.ylDigital Wvorldsdre gi t al ]

also seen as literal places that, besides being interpreted as heterogenous global networks, may also
be viewed in terms of 0Rymarozuk and Deakeed, 2@l paga,1 and |

98



Monk(199) presents Descartesd® mind/body split a:
psychological realities such as the digital. These realities have no spatial configurations akin to
physical spaceas t heir | ocati ons ar eld9T,medh Eteptssucbal | y ¢
as augmented reality or virtual reality might be easier to understand in this context. This logic may

be similarly utilised to fathom theealities of digital experiences such as loT that interweave

between the physical and the digital. Therefore, the division of space can be justified through a
philosophical embodiment of the virtual space as a similar yet altered parallel space toitta phys

residing within it.

Reconfiguring Insides and Outsides as Heterotopia
The above model now facilitates a phenomenon of 10T occurring through -afkepatial

theory, it has a structure but lacks specific context. A more detailed characterisatiaa of th
inside/outside would help in grounding this framework better. At the moment this model explores
individual interactions between unit entities (digital/ratigital to object/space). In most loT
interactions there occur moments where multiple modalitigsexat, such as a digital object in a
nontdigital space interacting through digital space. Specifying how these spaces interact may solve
this and propose further possible combinations. To do that though, | will need to return to
philosophy.

Michel Foucabt once sai d: Awhat is interesting is
t hi s o \Faucault 2000,tp0362(n his essapes Espace Autrd©f Other Spacedjoucalt

our |l ives are fAigoverned by a certain number of
as universallyunderstood arising between different formats of spaces. Examples he gives are of
between family and social spaces, or cultural spaces and useful spaces. Perhaps most significant for
The crux of his essay is simple: the spaces we occupy follow certain rules. That said, his
definition of whatspaceconstitutes is rather broad and consequently perfect for our needs. He
explains thes spaces as sacred idealisations calling them heterotopias or placeless places because
are not in Avoidso where the Aindividual and t
are within sets of relations between unique moments we occupy. In his words these are
fisi multaneousl y myt htihce asnpda cree ail n196éhpearacii8 Mypet i loinv eoc

intention thus of utilising the concept of heterotopias here is to formulate a series of rules that the

spaces defined in the above framework may enforce.

How are heterotopias formed?

considering Foucaulto6s wr antisiomtigesiotionrof heterotopiaas:and p ¢
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ifHeterotopias are places of Ot herness, whos
relationship of difference with other sites, such that their presence either provides an

unsettling of spatial and social relations or afternative representation of spatial

and s oci alHetmeengtant2002,p38. 0 (

Hi s definition explains how these spaces al
norm. More importantly his discussion focuses on how what matters in a heterotopia is seeing the
relationship from an alternative perspective.

This approals makes it safe to imagine unique interactions that may exist within the overlaps
of an interspatial interactivity model for IoT, as residing within a heterotbma a series of
pl aces of Otherness wherein they occupy fiunset
established orders of thought, creating alternative hierarchies of an unsettling naterg astha p pe ar
out o f20@2)paSh &his agpect allows us to view interactions in these spaces in a manner of
urgency and thus challenging their meaningfulness towards the actors and the act.

Although the conept of heterotopia has most commonly been used to define alternate physical
spaces as those referenced by Foucault hithselth as the cemetery, a festival, or the libdaity

(1967,para.30 are of the rug as a manner of garden, o
par excellencebo.
What this asserts is that heterotopiaikitiiules which define the actions that may take place
within them. The insides/outsides of our defined spaces and objects in the altered model above may
thus be further worked upon to exhibit their own unique rules if imagined as heterotopias.

as a reflection of cyberspace as a placeless place. They point this out from the fagitahspaces

often involve networks where terminals are connected to operate in a unified manner, even though

explain this further. As a philosopher histori
society, power, and history. His broad approach at defining the characteristics of heterotopias make

their concepts easily transferrable.
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To bain he affirms that all cultures display the ability to create (or have created) heterotopias.
The form of these are varied and depend on causal relationships to the space they inhabit, the culture
they are tethered to, and other factors.
Second, societylpays a role in altering fiestablished
functi ons an dRymaeczuk ané Rerksem G0i4) pafp.Foucault(1967, para. 20
explains this with an example of the cemetery which evolved to be a city of its own from prior ideas
of sacredness to a Adark resting placeo for oul
Third, is how a single real space may be juxtaposed by seltalate spaces each with an
this to be a defining characteristic of heter@dispwherein they allow a merger of spaces to exist;
such as in our case, a merger of private/public or inside/outside.
The fourth principle establishes a concepteterochroniesa thought that these places of

Otherness are moments intimeorusingloucl t 6 s wor ds il iFodcald 19670 s | i c e

P

instance, Foucaul t 6s e x a,fibpalyeosmusetim, debcabe how tinbee r i n g
is constantly built up in these spaces. Time has no limit in them in how they horde objects and
artefacts that are O6timelessd in nature.

Fifth, heterotopias have a manneatonmisolafed peni n¢
gatekeepers entrusted with responsibilities to allow certain things to enter and égitettotopia.
Digitally this can be imagined through payment, registration, and identification protocols.

Finally, heterotopias do not exist on their own and instead have a function that is related to

online website/service requires actbrsr in its casaiser® to follow certain rules of conduct. In

order toimmerse themselves in this digital world they must agree upon set terms through Facebook

is rather difficult. Since publication later updates of Facebook have added a deletion option though

the design of the feature arguably dis@ges such activity. Furthermore, this does not remove

already present interactions done with other users, such as posts or messages which essentially aligns
to the fifth principle of heterotopias. Mo Vi n
regi me 02014f para dfothatFoucault(1967, para. 24describes in his fourth principle

comparing it to mutsienuends. tThhaits ~fAnhetkomismmBkéadbeab o o k a
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Figure 25: The digital entity that iBacebookmay be viewed as a heterotopia as it
facilitates and oversees the accumulation of time through the lives and data of its users.

They converge on the third principle by explaining Heacebookviews privacy, wherein the
public domain is viewable to botha ¢ e b owmdrsbasd those constructing their social spheres.
These create larger bubbles or networks, and though individualialed into seemingly personal
spaces, what distinction should be present between private and public is blurred. This is because,

the entity thatigacebook n it s online presence askymarczukol e A

gives of connectivity which they present in the manner of performance. An attempt to return power
through fAi naiund eintts cu seros, fthraevj oi ce in the fact
t hemsel ves 2004, parh. &4 FacebodkiHus be¢omes a heterotopia existing within

This adaptation of the principles of a heterotopia applied to a digital entity skeltalsook
is a prime example of the above discussion of reframing digital spaces as possibly housing
phenomenological insides andtsides. A spatial configuration enforced by heterotopic rules to
guide the interactions possible within those spaces. With all of this information in hand | can now
begin to craft a model for a philosophical view of |oT that inhibits the ability to semterfctions

through a configuration of intespatiality.

Crafting a Model for a Philosophical View of 10T

The toolbox is now laid out and contains philosophies of phenomenology and an understanding
of spatial theory combined with the ability to definatl rules through heterotopias. In this section
I owi |1 attempt to adapt all of these findings
four-fold model. Just like when a personal diary becomes a heterotopic space of relevance to its
owner, ® too does a smart phone. And while online services su¢ta@bookcan be seen as
heterotopias, it is with the ability of ontography afforded by OOO that we can lay bare these

interactions happening within the heterotopias of I0T. To explain this, blgfone example of
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Foucaul tds heterotopias till the very end. 11

In it, Foucault describes the interaction with a mirror:

AThe mirror s, after all, a mirtorolseea , since
myself there where | am not, in an unreal, virtual space that opens up behind the
surfaceéa sort of shadow that gives my own
heterotopia in so far as the mirror does exist in reality, where it exerisrtaot

counteraction on the position that | occupy. From the standpoint of the mirror |

di scover my absence from the place where | a
in this respect: it makes this place that | occupy at the moment when | look #t myse

in the glass at once absolutely real, connected with all the space that surrounds it, and

absolutely unreal, since in order to be perceived it has to pass through this virtual

point whi ch Fousaultgl96&,parat '2er e. 0 (

What Foucault poetically describes is a parallel space which appears to have utopic traits since
you see yourself as an illusion. Essentially, the space of the mirror which involves the reflection
exists because there is something in thesin front of the mirror. A second example he gives in
this same note is of a telepheliree. When speaking onto a telephone we acknowledge the existence
of the other through theiroiceon-the-line. Though the other is not physically present with lusirt
voice is enough to give the illusion of their presence. The smieheline thus occupies a
heterotopic space. In both examples, neither space can exist without th& lbithean further be
explored through IoT as a heterotopia when considerindeices. The act of seeing your activities
on a smart phone, such as while udigatsAppcan be presented as a parallel tovitiee on-the-

line example.
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Figure 26: Model for a Philosophical View of 10T.

Thus, the following model now can be craft€i( 26). It incorporates two spaces coexisting
as one within the other each with its unique rules and regulations encompassing individual spheres
of privacy and publicness. Our original adaptation of digitaldigital objects/spaces is
transformed to acknowledge the social nature of interactions occurring in these spaces by
considering them as private/public or inside/outside bubbles. Though they still exist within the RW
and DW larger ecology, they now converge toateeoverlaps collectively making a series of
heterotopias. The overlaps created can be characterised as relating td Roivé&gital (PFND),
Publid Non-Digital (PuND), Privaté Digital (D), and Publi¢Digital (P.D) forming unique and
albeit complex hetrotopias (hthrough 1).

Privatei Non-Digital (PND): One of the two divisions of RW, it encompasses ideals and
information that are most intimate to us forming our inherent acknowledgement -afigiiah
internal or private workings of spaces and objects within. For instance, the physical space of a
bedrooncould be considered a naligital private space. Being a personal perspective it is hence of
more i mportance to the individual to acknowl

requires an understanding of a corresponding opposite.
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Publici Non-Digital (PuND): Opposing general notions of privacy it defines the private as
much as it defines itself. An open reality that exists around us, governed by culture, society,
government, policy, to name a few. The public exists as a platform of imer#uat is open and
valid for all to interfere/intersect with. Carrying on the example of a home, a communal living room
could be accepted as a ndigital public space, and in a larger perspective a park where one can be
easily seen and interacted with.

Privatei Digital (P,D): First of the two counterparts in DW, it incorporates rules that are
defined by the individual to replicate their re
it he -an, awaygascessible network producesabroads of changes to our c
(Varnelis and Friedberg, 2008, para. 1 They refer to the mobile phor

smart phone can be considered as a private digital space withindigitahobject®

Publici Digital (PuD): Second of the two counterparts this facilitates the public sphere through
digital interfaces. Interfaces here does not necessarily relate to physical interfaces such as smart
phones rather those existing within the public ether. Thesetaragtions that occur between digital
objects within their digital spaces, think wireless transmission of data. The DW thus allows for a
continuum of those interactions betweeNP through to the digital. Alternatively, the inclusion of
a nondigital obgct allows for an extension of this space into RW. As DW is a subset of RW this is
anticipated. A television set can be seen as a digital public space experienced through RW.

Heterotopia 1 (h): The first overlap to occur is between Private NRigital and Public
spheres. Here the interactions are those that happen in our daily physical lives influenced by non
digital elements in the world around us. As an aid to understanding the concept better, | will be using
an example of fitness tracking to illustraéibe differences within the model. An actor could imagine
the physical steps taken inside a building as being adigital private interaction that in truth is
also a public interaction as the steps could be visible to others in the sautigitadrspaceThis is
because of the earlier configuration of private/public through inside/outside. Remember that public
refers to the tangible concepts such as physicality whereas private refers to intangible hidden
elements such as digital data. To the actant, walkdlone indoors may appear as a private
interaction though with the gatekeeper of this space being the building and not in control of the
actant, this space becomes less private. By taking a step they have others potentially be aware of it.
Furthermore, m amount of time is accumulated to take each step and observe it, hence the acts are
heterochronic Each step is taken has an illusion of displacement which, in this instance, conform
to the laws of physics and subsequently remove one from their ingtfedes{standing or moving)
towards another.

%Though it might sound str-dingit dlo «hkj ¢ ctad,s ntalrat phomlnds
established in this chapter. The smart phone enables interactions with the digital space, tebuighsitan

amalgamation of different nedigital materials such as glass, metal, silicone, plastics, etc. Furthermore, it exists not

in the world of binary data that digital interactions concern with but in thedigital world of atoms and molecules.
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Heterotopia 2 (h): Moving anticlockwise around the model, the next overlap is seen between
P.ND and FD. Using the same example of fithess tracking, this form can be seen when an actor uses
a physical tracking evice such as Bitbit to represent real steps in an alternate state, in this case
numeric data. Although the information is the same (they both represent physical steps) but due to
the fact they are within two different spaces (RW and DW), they are eisibtlifferent ways.
Variations of the Private clash together creating an alternate reality of privacy which exists only in
DWw, hence it is in many ways similar to the il
virtual version of themselvesnhd grounds the visibility of the other in their respective realms.

Heterotopia 3 (hs): Next,we see an overlap betweedRnd RD. The interaction here should
abide primarily by rules in DW with little influence from RW. Continuing with our example, the
steps saved to the fitness tracker are now allowed by the wearer to be stored on an online server.
The reason this is a/P interaction is because the server may be operated by other entities who
could prescribe policies and regulations to oversee thisnafion.

Heterotopia 4 (hw): The next overlap is between both iterations of Public. Many interactions
tend to exist in this space which are free to access through open data creating a publicly viable
connection between the noligital and the digital. Loakg back at the steps taken example, imagine
a wearable device that doesndt share data with
server. A service such dsThis Then Tha{IFTTT)3* could then be used to parse this data and
initiate sane action. For example, the step data is sent from the device then parsed into an online
spreadsheet. Another way of considering this is through the example of an 10T lightbulb. The bulb
is connected to a digital interface allowing you to turn it on owiaffa mobile device. By placing
the bulb in a room that can be operated through a public lilacebookanyone with the link can
access it digitally and change the status of this physical bulb. The bulb exists as a physical object
and has digital presence accessible through the mobile device making it exist there as an alternate
of itself. When turning the bulb on from the mobile, there is no direct physical interaction being
made with the bulb, yet a very physical alteration occurs isttite of the bulb wherein it turns on.

This makes this interaction a very public one where even though physical contact is not happening
a very visible physical change occurs.

Heterotopia 5 (fe): The inner overlaps of the model are where more complicateghtctions
begin to appear governed according to unique orders. The first of which occurgh\d3i & Bi
PuND interaction. As this occurs primarily inND it would be more influential, but the interaction
would have traits of alodkatow stdpeheingsavéddroneBitbit. Let 6 s
What if that data were to be synced with another device of a partner? This would allow them the
ability to scroll through digital data shared with them and vice versa. Although the information here
is presat in different versions (real steps and numeric iterations) the presence of another individual

and their physical device can be taken as being in botidligital and digital spaces simultaneously.

36 An online protocol that allows you to interlink 1oT services and devices through simple algoritirtisisthen
that statements.
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Heterotopia 6 (hs): Here we see a,Bi P,NDi P,D overlap wih things primarily grounded by
the RD but influenced by others. This can be imagined very similar to our examplehbp h
substituting the second device with a website where all data is synced and shared with a wider
community. The use of social mediancalso be imagined here. The fithess tracker saves physical
data it interacts with and sends that to a server, which subsequently interacts with social networks
such ag-aceboolsharing the information publicly. The movement of this information from RW to
DW and then again into DW but as a very different version of itself shows how simple data collection
can be repurposed in different spaces exponentially. Every jump changing the data to reaffirm
according to the nature of the other space it inhabits.

Heterotopia 7 (hv): In a RDi P.Di P,ND overlap a more digital approach of trust can be
observed. The IFTTT protocol earlier imagined saving data on a spreadsheet can be reconsidered.
This time though, instead of saving to a personal spreadsheet the datalisedsoa a public
device; perhaps on a digital display in an office. This display informs all employees about how many
steps have been taken in the office, but only by the employees. Considerable trust must be given to
the office servers with their persomimta and devices to be able to accomplish this.

Heterotopia 8 (hs): Finally, in a RNDi PuDi P.ND overlap one can see ndigital dominating
the digital. A way to picture this interaction would be with a door that can monitor people going in
and out of itusing wearable RFID tags. The data is coming from a physical source and returning to
a physical source by being displayed publicly. But what makes this unique frisrthat here the
data is taken directly from the physical source and not through aoghdéhannels. Alternatively,
and to make it more interesting, thgDRcan be a source of information that could be syncing an
i ndi v dadawaecording to their interaction with the door. Imagine a shoe with an RFID tag, it
moves between the door andjisgers the wearer subsequently syncing fithess data that is tracked
by the shoe. This in turn, is returned to physical output (like the same digital display), only this time
through direct physical interaction.

The complex list of overlaps above, map thé& many heterotopias occurring within an4oT
enabled space. Jumping between RW and DW, the information must morph and accommodate to
the new rules and hierarchies the heterotopias enforce. This overlapping model leaves one space in
the middle though, whermuch more complex interactions take place. Taking from the mirror
analogy of a utopia this space has been markehd here is where digital private-public yet
simultaneousiynondigital private-public interaction takes place.

To imagine this, deepvels of permission and trust need to be facilitated. That can only happen
if the different interactions allow for major alterations in the nature of information handling.
Therefore, some creativity is required. Imagine a scenario where your fithesstdatked to your
Fitbit. That in turn, sends data to a server which allows access to physical devices to relay that
information when and where they wish. Now picture going into a gym and seeing a wall light up
with your specific information. Your steps areing tracked and shared with you, but very openly.

Others can see and possibly interact with it openly as well (perhaps via social media channels).
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Ignoring any personal concerns one might have with the public display of their gym performance,
such an iteraction can only take place when levels of permissions have been allowed over different
spaces. These permissions will have to overlap with different policies, regulations, terms, and
conditions, etc. By making this interaction between -desticeservie-institute and so on, new
heterotopias are dynamically created where the rules differ and thus the device must operate in that
way. Any change happening in any of those rules reverberates through the entire constellation of

tracking fitness through Ritbit.

Discussion and Conclusion
The previously crafted model explores a kifdspatial configuration for understanding the

interactions that occur within le&nabled systems. It compares the phenomenology associated with
00O with spatiatonfigurations coming from the field of human geography. It creates a series of
spatial definitions that allow for interactions that occur within digital objects to be seen as
phenomenological insides and outsides opening them up for scrutiny. It afforgseaended
approach at making visible the interactions of loT through these philosophical combteptsaid,
two questions can now be approach@)lhas this model answered the sylestion positedt the
start, andb) how has thisnodelmanifested playfulness within its design process?

Regarding the first questidhis model does not immediately answer that questiocreates

of mediated publics comes from the notion that social media complicates and blurs audiences and
ideas of publicness affording alterations to public engagement within those spaces. Menargu
that in order to navigate these mediated spaces we must alter our behaviours allowing new controls
and skills to form.

The model approaches a similar construct by suggesting phenomenologicakpagxt for
digital objects and their interactions.hes e spaces are mediated just
networks because through the objedented lens an objegeography is imagined. A social context
collapse of digital/nosdigital objects and their digital/nedigital spaces. To the digital objedhe
non-digital objects exist as equal to them on a level plane afforded by OOO. Because of this our
interactions and the ways in which we must navigate them must be reimagined.

Furthermore, it also extends the-going debate in understanding objedentedness or the

6insidesd of objects coming from preHaimanus ¢ haj

new theories of causation and imagining alternative perspectives of being. Though not
encompassingll manners of objects and spaces, the carpentered model affords viewing the digital

objects through an objecriented perspective.
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Therefore, could this moddiighlight potential problematic effects within 10T? some
respects/es through a playful apropriation of philosophical concepts using carpentry this model
argues for an alternative perspective towards viewing 10T, and seeing the 10T object/device/thing as
the o6client 6 | mWhathdoes thislleTstdagien waptineedads a digitould be
one way of viewing how thismodel helps understand the potential problematic effects within loT
because it attempts to lay bae ontographical view of 10T interaction.

Regarding the later question of haaplayful attitude has manifested herehi$ model as
artefact takes vast liberties with how philosophical discourse is conducted. In many ways this entire
manuscript does thaby equating concepts as things that have play imbued within them akin to
screwdrivers, grass, etc., here the things become philosophical concepts such as sensual, real,
heterotopias, space, and so on to apgroa phenomenological understanding relevant to this
research. Granted no physiéat h has lippéid ma Heeednstead this chapter explores the making
of a conceptual framework upon which further making may be conducted. In that sense playfulness
as an #itude exists in the design process for seeing these philosophical concepptssidmeplay-
things
philosophers and designers, | was met with a remark that this research would not bode well within
philosophy circles but works for design. This model was that particular pigesearch presented
that day and remarked upon. It facilitates a designers playfulness with otherwise ominous
philosophical constructs as if they weidn toLegd®.

It can be argued that this framework is still an anthropocentric perspective ovejeain ob
oriented one as | have used certain examples relating to human interaction in the model. The reason
that was done was to create a relatable reference point for furth@unman examples. True the
heterotopias all exhibit information coming from gad@humarnrelated data (footsteps), it can still
apply to norhuman data. By substituting thétbit with a lightbulb existing on its own in its space
a more objecbriented perspective may be achieved. The reason | keEjthilieexample is because
in the end we as humans share in these digital spaces as well. These objects are designed with the
intention of being used by humans after all, so in a C2%bsque manner the human cannot be
completely removed from this equation (at least not in this ingjanc

A design question this model may ask is whett
it does? Alternatively, it effectively allows a way of characterising digital and physical interactions
as relations. These relations are explored throwaghing levels of permissions defined by their
heterotopic natures. The carpentered model thus places a philosophical lens abewabled
systems, revealing 10T in phenomenological terms through spatial theory. What can be noted here

is that the closerme gets to the centre of this ingratial interactivity model, the greater the
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Figure 27: Interactions become more complex as we close in on the centre of the model.

The increased levels of complexity, which includes increasingly diffused relationships of trust,
play a role in questioning the meaningfulness in how these interactions happen and are designed.
The complexity that ensues from the eegpanding interconnectiyitof 10T means that a lot of
information is either lost, ignored, or deliberately obfuscated. When various previously clear
relationships of trust are being altered, is the interaction still worth it to the actor? Are there any
measures that can be takerrénegotiate this trust, or, indicate that it has changed?

The social geography imagined of objects allows for a framework upon which discussions and
further artefacts around the notion of mediated spatial configurations for 10T interactions may rest.
The coming chapters attempt to utilise this framework to understand this notion further. For now,
using the above model in conjunction with philosophical constructs such as OOO, a path for using
philosophy as a potential tool to help in design research Tomay be imagined by presenting a

novel means of dissecting the inevitable messiness associated with digital and physical interactions.
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PLAYING WITH
THE |OT

Al nstead of deriving an undeée
particular objector activity, like war, ritual, or games, |
see play as a portabl

Introduction
Now that we have a framework for viewing IoT systems and irtferec as occurring

phenomenon of spatial configurations, we can begin to apply it towards understanding interactions
in loT further. The intespatial interaction model from the previous chapter allows us to view loT
through a lens of philosophy presenting opportunity for detailed scrutiny. From a design
perspective we can ask whether certain design choices are required when dealing with a specific
manner of interactignand in this procesattempt to address the sghestion (SQ1) from before.

The model also reveals the convoluted nature of 10T interactions through its different heterotopias
in a context collapse of thingeography. An objeeabriented perspective of the relations of objects
faced manner. All that saith answer SQas a model it must be applicable for design intervention

and practice, and to that effect st chapter | will be presenting a journey of the development of a
board game inspired by the intgpatial model.

Why a board game you might ask? Certain reasonings became apparent when approaching the
next steps from the model. Establishing the framewedqired a playfulness with philosophy that
came from engaging in carpentry. In order to exercise the end model as the phenomenon it
characterised loT to be, an equally playful experiential approach was needed. A board game thus
became a potential means enacting it.In this manner, the artefact presented in this chapter
attempts to address two of the sylestions from this thesis. The first3€1 relating to how an
objectoriented lens may be used to highlight potential problems in IoT, the sec8@2is/hich
statesHow does an attitude of playfulness occur in this research through design &ctivity

The latter question was lightlpuched upon at the end of the previous chapter, but is more
directlyillustratedthrough this artefacEarlier steps pasdesigning the model were to create a tool
that would allow designers to understand their design approaches towards 0T motequdigtion
I ask of this research is how to allow designers the ability to objectively view the design of IoT? The
model alowed that to happen in a systemic breakdown of interaction design by proposing a flat

ontology of interactions, but an application of the model in a more easily conveyable manner was



still required. This is why | refer to this chapter as a journey. Catddlight me about game design

and playfulnesas much as it did about how well the model reflected 10T, and whether it could help

in understanding design choices for IoT.

In that light, | can consider the crafting of this artefact also represents cyresitowed me

to exercise the philosophical concepts this research argues for in the context of 10T but in a manner

where the philosophy can be scrutinised as much as enacted.

= Research through Design

Playfulness

= Carpentry

More-than Human

Procedural Rhetoric

- Philosophical | | Ludic 1 I Speculative -

. Concepts 1 It Design -1 |: Design :

A AR SN P i d o) o PR N N i Vo Bt L) I N s =) )
Rhetoric Game Design Design Fiction

Figure 28: The method assemblage for the carpentry of this artefact explaggul

appropriations of philosophies of rhetoric and the mtivan human, combined with
concepts coming from game design and speculative fictions, that feed into experiencing

the interspatial model through gameplay.

Unlike the previous artefact thataw more directed towards establishing a philosophical

framework, the method assemblage exercised in this chapter introduces ludic design and play in a

more direct manner{g. 28) . As

6m

not

a g a hoé understandigg rwasr

my s e

required to begin the design process. This chapter is thus presented in two sections, the first explores

the logic that went into design choices. By referencing relevant literature | define how rhetoric is a

key component in this afact as the game attempts to explain the workings of the model through

gameplay. This is supplemented with the core methodology of this artefact of RtD approaching a

way of using Game Design (GD) as an extended methodology. Ludic design advocatesder curi

as a driving mechanism for engagement, ambiguity, and curiosity. This is crafted into the artefact

through specualtive fictions that create the atmosphere of play combining our three method

assemblages of philosophy, ludic design, and speculatider the banner of carpentifhe game

was designed over a series of iterations which create the second sectiontafitas where | walk

through the various design choices, obstacles, and realisations that arose in the iterative design

process. Finally, this chapter ends in a discussion as to how successful this approach was through

gathered notes and reviews from playiteg, as well how well this process captured playfulness as

an attitude
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Creating a foundation for approaching Game Design

The model fronChapter4 ai d bare | ayers of an | oT interac

proximity of objects proposed bMarman(2011h , and, its strength in e

between things are presented. These notions might not be too outlandish to explore through
philosophy, however, when attempting to inmarate it in design practice the necessity becomes
understanding it on more than a philosophical level. Persuasion is a common literary tactic utilised
in philosophy with most philosophical discourse resonating an agenda of persuasion. This is a good
refers to design aetoric, he is referring to this very notion of design as ancégtersuasion.
Designers attempt systemic justifications of tl
an important aspect of not just philosophical practice but also design practice.

When considering a history of rhetoric, and its relatmavith philosophy, considerable

purposefur het ori ¢ can be found in the practice of e
move between the Sophistagtices of taking contradictory stances throdggsoi logoi(double

argument) to the Aristotelian approaches of persuasion ranging across cetayie2008, pp.

382 6) . Looking at synony ms ndsfits domparisow ¢dordbasdo r het or
grandiloquenceandhot air, contributing to negative connotations in the contemporary usage of the
wordasfir het ori cadriiiyt 8 peakiNogleet hei ¢ @Adeaf Rhetdriod st ot | e
considered a fundamtah pillar in any study in the area as its reach spreads through antiquity into

Modes of Rhetoric
Aristotl ebds per s pfeomhiseaier aodnterpans inh that it kecomas &rf e r s
argument for persuasion rather than politicaloraiénr i st ot |l e t hus defines rh
to consider i n each case Fdarténbaugh,d2808,ip.nDRhetarie ans o f
becomes the art of argumentation rather than stylised verse. The rhetorician sees the potential for
persuasion in every instance presented.

Though AArioBRheiarid s6sonsi der ed drortenbaughb2008mat i c 0

established themselves in philosophical discourse as canon. Though theré imoneico say on

’Roots for this practice could be in Pl ato6sGomgiasgati ve e

38 Being flawlessly skilled in their craft does not mean a doctor may never fail to cure someone, sianikally
versed orator does not necessarily captivate or persuade an audience.
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to the basics.

In the three modedogosis considered the most important dealing with rational argtsne
which take on the form of septhymengHortenbaugh, 2008r as A
p..110. Enthymemesar e mor e t han l'inear argument s, Ar i

modes of rhetorigpathosandethos look at emotional appeal and character respectively. A fourth
mode also exists, though less used directly whetaming rhetoric. None the less, it plays an
important part in our argument; this modé&asgrosor time. It refers to the opportune time and place

to make an argument that affects its persuasiveness, in other words, context.

Kairos
Time/Context

Pathos Ethos

Empathy

Figure 29: Modes of Rhetorc a c c or d i nArt ot RhetoAcapprepriadet! froend s

Collectively, these modes create a model for establishing rhefigc20). The different
relational modalities form rhetorical or literary deviéeddaving dealt with this additional

philosophy, the relation of rhetoric and play can now be explored.

Play and Rhetoric

Rhetoric need notebconsidered with philosophical prose and speech alone. As pointed out
wi t h Bu 989 design asshetfric, other approaches also exist such as animal rigtiric (

understand phenomenon withtlit e 6pr ovi deddé i nformation. This concept
the next chapter.

©“l'n light of the rhetorical model, a o6metaphordé is a r
the opportune context may carry sigo#int weightage. An exhaustive list of such devices can be found here:
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systems entailing procedures or fAunit operatio

primarily for computer software it opens a possibility for rhetoric existinglag-like activities,

use of the wordgameimplies something very specific. Wittgenstein famously believed that the

definition of a game was not possible due to the diverse human activities that can be classified as

6 g a m€astikyan( and Davidson, 2018, p. }79 Generally, when speaki

understanding is an activity for amusement, but as already explored the act of play does not

necessarily revolve around amusement. Serious games are one sude edaamgthe focus is not

gamelkeact i vities dondt neces-fomamusementf al |  within t
The incl usliiolne @ fa dtgiavmet i es to il licit a noti

facilitation purposes. For example, when games are used within a reseatekt,they tend to

emerge through a process of rendegagnelike elements within the confines of already present

ideas or redrences. The many design tools available that usdipiagystems from cards and board

games to facilitate design workshops and design research come té& digdments have been

made for the persuasive powers of gamification, but this approach hdsctateoversy as it can

a more robust notion of play that allows for an exercise of rhetorical persuasion.

Procedural Rhetoric
Games and play have a history of being used for propagating ideas highlighting a means of

underlying processes and concepts to a player in a means to emipgalifyaof persuasion which

he call s #f@pr oc e dadvergamesitilisespersuasiveplay wittCapurposd oh brand

successfully used to reveal underlying systems
Gamesofferapace where players can fCeutqnbndHoek, al t er n
2017, p. 11} , enter phil osophical environments for

like elements in design research.

42 An example of an advergameRgspsi Man Popular in the 90s, the game had players control a human embodiment
of thePepsibrand, subsequently preged with numerous references to Bepsiproduct during gameplay.
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ilgames asGrace, 208X m2.t sBoo 0O scondparisofi of games the art of rhetoric
suggests the purposeful embodying of procedural rhetoric within a game may afford it a power of
persuasion. Whether it be to persuade players to compete against each other, collaborate for a
universal goal, or personal/social growithis lays a foundation for attemptifiResearch through

Game Design (RtGY)y employing procedural rhetoric for a persuagigrplay of the arguments

presented from the intespatial interaction model.

Research through Game Design

2 referred to it as fAembedded design research
of the world as much as its own purpose owing to the fact that it involved practicing design as a
discpbl i ne. This perspective i sSaenpm&mmemai@dodh GDO s
argue that the questions related to the design of a game may only be answered througft: playin
AThrough the iterative design process, the game

becomes an 2004 Chapfer 2dpara)d gno (

the wuse of Rt D as being fhighly suitabdeo for
representation of practideased design research within academic games literature. They continue
their discussion into how gameghdesifgonr rdeesse agrnc h

For these reasons | present a possible iterative framework for the design of this artefact as a
game Fig. 30). Adopting traits of both GD processes and RtD it allows for the artefact to enter a

series of iterations fuelled by background research, testing, and feedback all feeding into a final

43 In Darfur is Dying players take on the role of a refugee during the war in Darfur. They are tasked with finding
survival amenities such as foraging for water all while hiding fromitblence of war depicted. The game is intended
to give a window into the life of a refugee during war. The game can be experienced here:

44 Physical games such as board games see these versialitsoas
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design. In addition it allows a possibility for-feming the defined desigparameters for each

iteration through feedback and analysis.

E— O

‘ Research ’Deﬂning Design Iteration -~ Testing l FeedbaCkJ %Z?Lgensg
- Background { |  Parameters | — B ST Artefact »//

" @ lterative Process
® Re-framing Process |

a -1 where a = influence of research

Figure 30: The RtGD process used in the carpentry of this artefact involves taking an
iterative approach similar to RtD, but incorporates an additional step-ffaming
research backgroundand design parameters through the iterative process.

In order to manifest the intapatial interaction model in a manner that it could be easily
processed (preferably by/for designers), this iterative RtGD process was embarked upon that would
allow for the carpentering of a game that presented a unique procedural rhetoric coming from the
model. The later raming of parameters to design decisions and goals was an important step,
because for this process a scaffolding for undergoing an RtGD approachbeaddtablished. The
initial parameter to be set was jusiw much of the core philosophy of this research should be
embedded within the rhetoriclhis step was a later addition and understood from feedback as a
necessity for this artefact. Games thalisgiphilosophical arguments as part of gameplay, such as
The Stanley Parab}é do so without overwhelming players with their philosophical discourse. Here,
the initial imperative was to present philosophical rhetoric as emerging from an academic research
perspective for the purposes of informing design decisions in 10T. Furthermore, when designing a
game for play, entertainment is an important factor, therefore, the second point of questioning was
could this be a research artefact as well as an entertgigiame, or are these concepts mutually
exclusive?

Due to how the artefact transformed in this research journey the RtGD process takes from the
a delineation of goals and the practice of designing a game, this echoes the efforts that went into
creating this artefact where a balance between research anigplayability had to be achieved,
ergo the réraming step in the process. As will be explained in detail ahead this essentially meant
that the procedural rhetoric embedded in gameplay needed to exist in a space where it retained
enough information alut the research concerns (eephilosophical objeebriented perspective of
I0T), as well as be acceptably playable as a game.

Finally, the decision to opt for a board game over a video game came from the IoT model itself.

45 The Stanley Parabldy Dave Wrederis a walking simulator game. Players are presented with an office space
which they must traverse with no prior explanation of how to play the game. A narrator acts as a higher presence,
and players are given divergent pathways. In many ways the gantaigame at all, and as a philosophical artefact
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the digital with the physical aspect of device(s)/service(s) having little importaAisehe model
intended to et as an overlay for exploringoth physical and digital interactions, a digital game
would have been limiting. Furthermore, the physicality of playing with tangible pieces and the ease
of depicting spatial configurations afforded by board games helpectigibuild upon the intended
procedural rhetoric. With a foundation now established for approaching GD for the purposes of
exploring our inteispatial interaction model, this next section will walk through the process of

designing the game through itsfdient iterations.

Carpentering the Internet of Things Board Game

Having no prior experience designing games, the process of carpentering a board game for this
research was to put it lightly a learning experience. Fotritegnet of Things Board Gamead
iteration was evaluated with feedback coming from playtesting as well as personal critical reflections
fed back into the RtGD process. In total there were 14 iterations of the game (at the time of writing
this thesis). That said, the distinctions betwigerations can often blur and for clarity of discussion
they are grouped and discussed individually where possible in the coming sections as certain
iterations involved more drastic changes than others due to-freamimg process. In the tradition

of board game design the process is my journey towafidst atable edition

a webpage.
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Figure 31: Iteration 14 of thinternet of Things Board Gant&id out in its entirety for 4
players.

| present the game in its current most fornFig(31) as a typical 4 player set up for play. As
the focus of this chapter is the carpentry of this artefact over the artefact itself, for brevity every
asset of the game is not fully explored here but a summary of gameplay is presented instead. Step

taken and lessons learned from earlier iterations are described in more details which lead to the final

Also provided is a time lapsed playthrough of the game viewable online. Without further ado, what
is the Internet of Things Board Game?

The Internet of Things Board Game in its final iteration has players collaboratively work at
securing nordigital spaces where insecure digital interactions may be occurring. Players move
between game tiles depictingasies such as living rooms and kitchens where they colleet 10T
enabled objects capable of interacting with digital spaces through commonly understood protocols
such as Wi and Bluetooth. The game employs a fictional backstory to situate play where a data
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hungry corporation is attempting to extract data from average users. The players are part of a
coalition working against the corporation in order to create their own secure spaces where they are
in control of their data. Each player has their own set itis skhich they use in conjunction with

the loT-enabled objects they carry with some objects affecting their skills. The game attempts to
disrupt the order of play by forcing players to assess the levels of risk their actions may have
undergone through ahpsebased play. Players first play out actions then are instructed to assess
those actions using a dice roll. Various factors allow for players to navigate this assessment
successfully, but if they fail certain consequences are faced. The game actamigtato stop
players from creating secure locations by dropping tokens identifying vulnerabilities and threats in
the network. All the while as players create further interactiorgaine they facilitate spatial
configurations of digital/nowligital spaes depicted by connected physical game tiles. The game is
won after a certain number of spaces have been secured, and being a collaborative game it can be
lost if a number of different situations arise such as too many vulnerabilities and threats in the
network.

Though this research does not entirely concern itself with data privacy and ethical practices in
the design of 10T systems, it is still a relevant factor associated with 0T as many design concerns
in this topic tend to pivot around this discussiéifso, as SQ1 asks the question of problematic
effects emanating off loT, the most commonly associafetieseare in the area of privacy and
security.The constellation metaphor also references itself as a means for understanding how to view
highlighting the privacy and security of 10T systems. For these reason this game explores this
specific angle. Through the different phases of play the game intends to sketch out the inner
workings of an lotenabled or similar network. With the different vignettes and storytelling
elements exercised throughpiitalso paints a picture of the usesithin these systems, their
requirements, and the effects of these interactions occurring within the different spatial
configurations they and their devices occupy. More on this later in the chapter.

This final iteration of the game could not have beesiptswithout the different versions that
came before it in the RtGD process. To explore this | will be presenting the iterations as three phases:
exploration, reflection, and redux. As the names suggest, the phases look at specific aspects of this
journey. To further aid an overview of the salient features imagined and directions taken during the

carpentry process is also presented ahedddn32).
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Figure 32: Overview of carpentry process with a progression ddtitars and playtests.
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5.3.1Exploration Phase
The carpentry process started by understanding the medium being designed in. A number of

elements are required to make up a board game the most common being a play area or board, cards,
tokens, and perhaps dice. Frttme start, the game was kept as close to the initial research intent as
possible i.ethe philosophical rhetoric explored throughgame actions. The understanding here

was for the model and its concepts to be most accurately represented in gamepthyis\Whiy

early adaptations used common terminology from the model. These early iterations make up the
exploration phase of this process.

8.3.1.1lteration 1
The first iteration was barebones starting with fleshing out the premise and rule Sofgnay

iteratiors would alter these parameters as playtests were conducted. This first iteration also adopted
the private/ public aspect of the model as a gr
sensed of these concepts t hr oitergtions weeneaviya y . It
dependent on rigorous notetaking as a game mechanic. Variables established for gameplay were
taken directly from the research model with game mechanics acting as vessels to facilitate the

philosophical discourse.

Comma|

Figure 33:lterations 1 through 5 used a similar setup more geared towards its research
intent over play. The game pieces were designed as workabfeldity prototypes and
repurposed through iterations.

I will be expanding on them in the coming text and where possible present examples of how they

were used during play. For this iterawhtoen ther
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cards were used with all the tokens and cards either written down, printed on stickers, or substituted

on paper.

Table 2: List of game items/pieces designed for iteration 1 of the Internet of Things

Board Game.

Name Amount Description/Title

Space tile 10 Black representing digital space

Space tile 10 White representing nedigital space

Local Nodes 14 ASmart Locko, ABul bo, i
ASecurity Camer ao, i Smo
ACurtainso, il FTTT Proto
Media Counter o0, AFridgedad

Global Nodes 6 AWi-Fio, fBluetootd, fASmart Assistai®t fiNesb,
fiNetwork Accesg, iGPS

Player tokens 5 (x2) Two pairs of player tokens for use in both spaces

Item cards 18 ASmart Phoneo, , fbfmartt Wach,«
fiGoogle Glasy fiSnapchat SpectactesiApple Watcho,
fApple Accound, ASocial Media Accoumt fiHeating,
fiSmart Beld, iASmart Mu@, fiAccess Keyp, fiTableb,
fAiSmart Watch, fiGoogle Accourt, fiBody Camerg,
fiSatched

Interference cards 9 ANo -FWi Accesso, ANo Bl ue
Accesso, i Fim@o mPrrionmids e(d
Af fairso, fASee Througho

Dice 1 Custom designed dice

Interaction tokens  ~500 For keeping track of interactions in spaces

Connectivity coins  ~600 Different demarcations

Space TilesBl ack and whi t e c arddostinwaryinggasrangementstoi | e s 6
simulate digital/nordigital spaces on a hamltawn surface that constituted as the play area. The
cards were laid out identically side by side leaving a space in the middle to show present connections
of Global Nodegseeahead) that allowed for interfacing between spaces such as throtghRbi
the game the black cards represented digital spaces and white cadigitabn
Players then labelled the ndigital spaces as tangible locations after deciding where the game
was taking place. For instance, if it was in a home the spaces would be kitchen, living room, garden,

etc. Players then marked them according to aesiblished game rubric around h&ecure
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Social Private, andPublic the spaces weré.Two aspects cae from a direct categorization of

spaces (digital/nodigital to private/public), while the other two (secure/social) came from
attempting to understand the nature of those spaces and possibly define them as a heterotopia.
Players would assign a baselgwre to the variables making up the 1gligital space. For instance

a space such as the living room without any digital presence in it could be categorised as
private/public or secure/social based on the fact that it did not have any access to the Interne
Perhaps therebs a window there, access to oth
overlapping such as sound and touch? These factors would affect the scores given to the space and
understandings of private/public would be defined accolylisgbsequently also aligning the space

within a specific portion of the model through phenomenology. Initially, this rubric was understood
according to the space they represented. The intention was that they would change as different
interactions emergedand could represent thiggography coming from the model. Hence,
social/secure could also refer to social proximity of 10T objects in later stages of the game.

Nodes: These tokens allowed for connectivity within the game and between the digi#al/non
players simultaneously and the former only that specific space they occupied. Among global nodes
wereWi-Fi, smart assistantsietwork access, and Bluetooth among others. Local nodes consisted
of objects or items that were found and placed in the spaces. Being digital objects they allowed for
an interface with the black digital space tiles through the whitedigital space tiés. Therefore
when the game starts until players establish nodes the digital space is relatively untouched.

Smart Phone o PN i Item Name
l” 2 ON " (b Effects of Item
G~ | onspace
+1 W'.Ifi - (® Description 1
Network \ S . (@ Further attributes -
instead of . T 5
+1 ® [ (( ,) )
if carrying New legislation is passed that forces all devices to '
Social be lotally transparent about their workings. Suddenly AT
Card your devices are letting you know what they connect Network ) g N
ta, and where they share their data. How many PN, e ‘ @ |
connections do you think the space is making now, § Ny ) “
Allows holder to connect to various devices seamlessly and what do you think it's doing with the data? '_- N TN
Used in conjunction with other cards for accass ' ( ( N
Requires Wifi or Network access @ . g |
Redefine the Space ‘ A=
& Echo ) ‘ E |
Attributes = () R B@ See Through e )
Item Card Interference Card Global Nodes Local Nodes

Figure 34: Item cards, Interference cards, and nodes made up the main interaction of
players with the game. The effects and attributes of each card would further influence the
spaces they were reveal in and as players moved around space tiles they teodleal

status of each space according to items in hand.

ltem Cards: These were spendable l&habled items that players carried on them to enact

various effects through the game. Each item card showed its effect on the space it occupied as well

4TThe classifications of this rubric were taken directly from the model but reiterated to suit the purposes of embedding
within play.
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asanyaddt i onal O6chaindé effects with a description
to function or were ableotprocess. For instance, tBenart Phondétem card showed a number of
icons in its attributes highlighting that it had a camera, Bluetoott;i\Wind a digital wallet. It also
mentioned that it required Wi or network access to function.
designed to act as interruptions in play. Several cards were imagined and when prompted players
had to exercise them. These includedssessing the space they were in, removing crucial global
nodes, returning any collected coins, and so forth.

Dice: All actions in the game were governed by a custom 3D printed dice. Each side
represented a different action players could take from mmickiut new items, dropping local and
global nodes, to being forced to draw an interference card.

Movement, Assessing Spaces, and Getting Tokenéfter selecting player tokens to
represent them in the game, players moved in taritlamthe black and whiteards were mirrored
hence movement was shown mirrored in these spaces as well. This was to drive the point of spaces
being linked even though they might appear separate. Players were then awarding connectivity coins
for each interaction they conductedlire tgame as a scoring mechanism. Interactions were made at
the end of a players turn before they had to reassess the spaces they occupied. This usually happened
because the game either had new nodes in play or players had cards on their person whith affecte
their surroundings.

Assessments were made by understanding the properties of the heterotopias acting upon the
space. This was not an easy feat but generally understood by players as reassessing the

private/public/social/secure rubric of the space. Tloeeesome base questions they could ask were:

T How &6publicd can this space be considered?
T How o6privated can this space be considered
T How O6socially actived is this space?
T And, how O0secured could this space be cons
Players also dropped interactivitykens in the space if they had cards that made them do that
leaving a breadcrumb of sorts throughout the game. Finally, players kept track of their scoring
through the interactions they made on a score sheet. Certain interactions warranted multiple scores
while others didnot.
Play continued in this fashion with players rolling a dice and either collecting new cards
making them drop more interactions in the game, forming more nodes, or acting out interreferences.
Combinations of cards would often create nhabnnectivity, subsequently creating chained

disruptions as well.

48 |n this early attempt, the tokenvere themed as spirit animals to create a metaphysical connection between real
and digital spaces. Among many aspects of the initial designs this did little to aid the rhetoric and was quickly
redacted.
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The main objective was for pl ayer s-digital move
spaces simultaneously, dropping local nodes to ncakeectionswvhich acted as currency. By
droppirg tokens on the cards in digital spaces players would denote an interaction within specific
heterotopias to simulate reife interactions within 10T, while the end of turn discussions on the
different ways their actions may have affected the spaces mgeouplayers to understand the

spatial configurations the game proposed. That at least was what this iteration intended to do.

Playtesting and Feedback
Playtests for this first iteration were done over two sessions with some recurring and fresh

participans. As the game was designed to be played withpgople both sessions were done with

3 players each with a total of 6 participants coming from diverse backgrounds but each related to
design research or practice. Age groups of participants were betwie#h &td each were asked

initial questions regarding their experience with playing games for research and their understanding
of 10T and/or philosophy. As principal investigator | joined in on the playtests in the capacity of a
game mastétfacilitating the game.

Immediately players were not enjoying this first iteration as it was unable to capture player
attention or interests. A recurring complaint was a lack of purpose and excessive complexity, it just
wasndt easy tofilheercotiseaem tb daanythind, soywhy am | collecting
them?was one comment echoed among participants
there wasndédt much variety in actions or possibi
game rather thewere simply acting out a mundane task.

On the assessment portion of play, pl ayers a
forward to it at the end of their turns. Though they appreciated the logic of digitaliftal spaces
beingrepreseetd i n this mirrored manner they didndt s
collected actions in a networked space. What they did find interesting was how the game allowed
them to visualise their steps in the spaces through breadcrumbs attiotes. But in the end, it
didnét warrant much interest from players as t|

Iterations 2 through 5
Iteration 1 though unsuccessful conjured up a large portion of the design for subsequent

iterations. Beyond it minalterations and later additions were made between iterations coming from

format of play remained the same though.

49 Game masters are a common practice inptdging games, their purpose is to keep players engaged by gradually
revealing play.
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Table 3: List of feedback received from playtests of iteration 1 and changes administered
between iterationsisb

Iter. Feedback Received Change Administered
2  Scoring was tedious Assessment sheets added
2  Player tokens were confusing Swapped tokens faronrthemed alternatives

3  Spatial configurations imagined fe Included broader configurations for external spa
limiting gardens, parks, etc. Players also allowed more free
with setting up their environment/plarea.

Lack of purpose tgameplay Player specific scenarios with goals introdudeid (35)

Not enough interaction of players wir New interferences imagined and added nodes for ple
the game to interact with.

5 Play too operended, cannototus on Spaces reimagined as an interlocking tile systemto d
the spatial configurations aspect the point of spatial configurations through play.
model.

5  Game aesthetic unappealing for plar Design and aesthetics redone.

One majordifference between these iterations and the initial was the inclusion of -player
speci fic goal s, &t 85 tadspeedupgameplaydvhichsame abautini iteratidn (
4. The largest design change cameénaition 5 where the spaces were reimagined as interlocking

tiles with their preestablished rubrics.

Disruptor EIERLETGET @

A squirrel storms out of it's dray after an argument
with the wife and never sees the hawk coming as it
lifts it away for dinner. The hawk pleased with the
fortunate calch never sees the high tension wires

and fries, momentarily contemplating going vegan, in
the air dropping the squirrel who lands in a pand
Shaking water off himsalf he kisses his lucky stars
Terms and Conditions have changed and accidantly steps on a chewed up bit of live wire

next ta the fried carcass of a rat. The squirrel

ollow only one mantra,
o 0

All devices now operate disintegrates in a paof while slectricity of the city
on a subscription model gets momentariy cul.
By end of game disrupt the game by L L P return 4.99 coins for each Only Network available.
‘compromising the network at least 2 times. connection No E'Edlclty-
Be the Theif at least once Use Theif card at least once
“ e God
Scenario Cards Updated Interference Cards

Figure 35: Among the changes between iteratidris\®ere the addition of Scenario

cards that players followed throughout play and new interferences. Madg were

redesigned to incbrpendtgegdavimbeewbplaystill
research roots.

Playtesting and Feedback
Between iterations 2 through 5 a total of 3 playtests were conducted. Player sizes varied from

2-3 per session and feach | remained present as game master and principal investigator. Although
these iterations tried to structure the game further by taking in player feedback regarding gameplay
and how well the procedural rhetoric was communicated, the prevalent créigaéed the same

among participants. It lacked any sense of purpose and remained a mundane task rather than a
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playable game. Complex terminologies used throughout the artefact were also questioned as they

kept the game from being read as something tontolerstood rather than enjoyed as play. One
comment from a recurring participant was that
gamed6 but were always | eft wanting and felt t h

The participants had experices with playing board games and each stayed firm on their
comment that the carpentered artefact did not play as a game and felt like a chore. One thing that
again stood out from these iterations was still the fact that it allowed them to visualitieoladh
not very effectivelyd The game doesnot,wsasaretanning commentfremadew e n d o
participants.

Around playtest 4 recurring participants had started understanding the purpose of the research
better and reflected that into their exeee of the game. Certain elements such as scenarios were
suggested by participants in earlier playtests and they agreed that such additions did improve the
playability, they still didnét do it ennmgugh to
was particularly criticised, and the addition of individual assessment sheets did little to aid

playability or player interest in the game.

Discussion
Prior experience in participatory research influenced these initial designs. As such, the

experiencda nvol ved a | ot of participation from the
rubric. This proved to be its downfall as players found the act of keeping track of every movement
counteri nt ui ti ve to t he 069%laitially dndastopdeas d meank of tradtking ar t e f
score while simultaneously facilitating a procedural rhetoric, the experience provided no stimulus

with each action ending in players dropping tokens whether they wanted to or not. Key elements of
gameplay such as strateggre found to be missing, as players focused on keepidggth track

of themselves a hindrance in ascertaining the core rhetoric of the game.

These initial iterations showed little promise to the research intent. The alterations that were
made to addresssues proved to be insufficient as further testing revealed that the influence of the
research objectives were ultimately undermining the playability of the game. Players constantly
asked the same question in different voife$Yh at i s t he ggamed&e of t hi

A combination of weak goals, complex jargon, repetitive tasks, and the fact that it was designed
as a competitive experience meant the rhetoric was lost with no insight for research. The only
positive take back is that it was capable of visuadisoT. Subsequently, players saw it as neither a

compelling research artefact nor a compelling game.

Reflection Phase
As the philosophical discourse intended to be explored through this exercise of carpentry was

nonexistent, iterations from the exploration phase needed to be reassessed. This is where the added

50 Though roleplaying games such &singeons & Dragons (D&Dyise this methodology of participatory gameplay
effectively, they encourage an immersive experience that was ldokingse initial iterations.
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re-framing portion of the RtGD process was invoked to undedshow to best reassess the design

artefact and its research paramet€ig.(36).

Feedback -

~ Research
- Background |

Defining Design
Parameters

- @ lterative Process
® Re-framing Process

a-1 where a = influence of research

Figure 36: Up till this point the iterative portion of the RtGD process was exercised.
After feedback from playtests it was untteosl that the defined parameters of designing
this artefact needed to be reassessed, hence the secondiamieg process was
embarked upon.

Participants agreed the intgpatial model was not effectively reflected through play.
Understanding what the akobstacle was in this carpentry process became the next priority.
References of the model needed to be present for it to be assessed but simultaneously also did
playability since the artefact was intended to be treated as that; at least by partiéifthrgkayers
unable to understand the game as a competitive experience of a cooperative one the game left players
confused. The scoring system gave the idea that the game was a competition, though comparing
with 10T in practice competition did not seemlte a method that fit the operation of 10T devices
which tend to work collaboratively. Hence, an alternative perspective was needed. As a result, it was
decided to examine popular board games in a bid to find mechanics that better fit with 10T. Rather
thango through an exhaustive list of board games, a few base parameters were established to pick
out games that worked better.

Firstly, since the design was thematic the games referenced needed to be categorised as
Ameritrashit or similar. Second, to consider an option of cooperative play, the games had to involve
a level of collaboration/cooperatiéhThird, they had to incorporate the use of physical spaces in
some manner. The third criteria was not a necessity as board gangzally do deal with spaces,
but it was kept as a note to sift through games that were more relevant than others. The fact that the
iterations allowed players to visualise I0T and the spatial configurations meant that there were
definitely certain elemds that worked. The problem was in its current format it was unable to
explain the philosophical aspect of viewing objects and spaces in an-afgeted manner.
Therefore, the following three board gamEmy(37) were selected for reference and study of how

to design games better:

difference between cooperative and collaborative play likesaperative play in games takes on the form of the
Aipri sonerds dil emmao, where players must ;conpar&ively,oget her
in collaborative play all players work together to achieve a unified goal collectively winning or losing.
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1 Dead of Winterby Plaid Hat Games: A zombie apocalypse work@tacement game
that has players work cooperatively to survive a fictional apocalyptic landscape,

1 Betrayal at House on the Hilby Avalon Hill: A cooperative game with a defector
element where players navigate a haunted house, and,

9 Eldritch Horror by Fantasy Flight Games:a collaborative Lovecraftian horror survival
game highly dependent on storytelling and player interaction

O

Figure 37: Referenced modern board garBetrayal at House on the Hilleft), Dead of
Winter (middle), andeldritch Horror (right).

These games highlighted characteristics that could be considered prerequisites for producing
engaging gameplay: elements lsus the enforcement of rules, established goals, storytelling as a
world-building tool, social dilemmas, balance of opposition, synergy between players, the presence

of repercussions as wedadaletals2068 Grace)201PRochdetal, one 6 s

the research particularly the use of physical space, having players move around the game through
spaces such as rooms or metaphorical spaces such as items on hand and astral planes. This spatial
realignment meant players had to think in multiple modaléies whether their actions could have

ripple effect$3 | mmedi at el vy, connections were appearing
references in the loT model.

They each also involved an intricate array of characters that players could embody in the game.
fivignetteso as brief descriptions or account s
encouraged cooperative or collaborative play with elements of disruption. In the dasadobf
Winter and Betrayal at House on the Hilit appeared through incognito defectors witildritch
Horror utilised a more aggressive approach enforcing restrictions. Save the defector element, none

of the disruptions hindered the core cooperativaneabf the games.

lterations 6 and 7
The learning aspect of this reflection phase presented a benchmark for crafting compelling

gameplay. To simplify the process of further exploration, rather than designing prototypes like the

53 An example of this realignment can be seerEldritch Horror where players encounter monsters through
dimensional portals. To stofi$ insurgence they enter angame dream state call&@hrcosa a reference to
Lovecraftian literatureCarcosadoes not exist as a place on the board, rather the Lovecraftian rhetoric is enforced
through procedurality having players enter a playgrounti@mind enacted through cards in the game.
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previous attempts manualg fday were designed. The manuals expanded on what IoT in the context

of the game could represent, acting as a way to put down thoughts in a systematic manner that could,
(a) be referenced later, aifld) present an opportunity to quickly tune into detafishe game. Key

areas that these manuals attempted to address were pathfinding, spatial dynamics, item collection,
personal goals, counteractions, establishing crisis, and balance in play. As these iterations were done
on paper playtesting was not conaetinstead concepts were discussed with prior participants to
understand their perspectives for whether such changes could benefit the process.

Several proposals for these key areas where the game needed improvement were planned out
on paper. Each were therossreferenced with their equivalent in the three referenced games to
understand how they worked there. The shared similarities between the three selected games allowed
for relevant game mechanics to emerge which could be used for further prototypesit@ list
of attributes appropriated from the referenced games, the following were the most influential and

highlighted for further iterations as many reflected elements from the model:

1 A fictional backstory which ¢ r amed t he ¢ga meadisy agicngs afpecti v
players in a setting appropriate to loT

1 Physical tiles as spaces that helped in both navigation and for providing interaction points
between digital/notigital such as actions, items, and consequences;

1 A reimagining of the aesthetics ¢l better with the premise of 10T and the fictional

backstory;

Relevant establishing of crisis through play and their mitigation;

A collaborative play format over a competitive one;

Balance between players, so they may complement each other during play;

Clearly established goals, either player specific or global,

=A =4 =4 =4 =

Player controlled levels of chance from accumulative dice rolls and deckbuilding while
retaining elements of uncertainty to push play forward; and,

1 Consequential actions througionditional cards mirroring the gatekeeper concept of
heterotopias.

Redux
During the reflection phase focus was returned to the flaws present in earlier attempts.

References to the model though present in the earlier iterations they were not preseatedlinay
friendlyd manner hence not strong enough to tr
were lost to players. The fact that the reseasfitric attempts deviated so much from the intended

rhetoric of the game, meant future iterations haihtorporate the philosophy in a redacted or

simplified manner. A level of flexibility was required on how much of the research could effectively

be incorporated to balance out the gameds pl ay
play, or rhedric of research. Finding a comfortable compromise was now the overriding goal for the

design process and the basis of the next group of iterations.
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Iterations 8 through 10
The questioning of research rhetoric versus playability culminated in iteraftamdégs from

the reflective and explorative phases were combined to create stable working prototypes that aligned

better as playable games over research artefacts. Whilst some game mechanics were borrowed from

the referenced games, others came from nembatations of mechanics across the three games, or

focused on simplifying play, interaction of players, and pathfindingrbst.

Iter.

Table 4: List of changes administered and concerns addressed through iterétléns 8

Change Administered

Addressed Concern

8 Tile based navigation system Pathfinding

8 (Redacted) Dice focused play More control and freedom of choice

8 (Redacted) Rubric Simplification of play

8 (Redacted) Spatial assessment Simplification of play

8 Connectivity points between tiles Spatial dynamics and configurations

8 Dice rolls as mechanic Improved interaction and playability

8 Backstory Situating play, rhetoric, and purpose

8 Character cards and abilities Player specific strategies for collaboration
8 Secret objectives Player specific goals

8 Crisis cards Counteractions

8 First player token Leadership

8 Wounds Affects from play

8 Stacked spaces Better reflection of spatial configurations
8 Redesign item cards Clarity of purpose and use of cards

8 Improved aesthetics and pieces Improved player connection with game
8 Threat tracker End scenario and urgency of play

8 Securing of spaces Clearly defined global goal

9 Round counter Tracking of time and urgency of play

9 Threats and Vulnerabilities Added elements of challenging gameplay
10 Revised character abilities Better interactions between players

10 (Redacted) Secret objectives Simplification of play

10 (Redacted) Round counter Simplification of play

New game pieces were designed for the artefacts reflecting on previous design decisions. Play

was established as collaborative with players focusedumiversal goal of security giving a purpose

to their actions. The game world was also generative now with new spaces coming into play as

players explored revealing unique spatial restrictions allowing them to feel more present in the game.
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Tiles were degned hexagon&l having players take advantage of free movement and
allowing players to create digital linksbetweemul i gi t al spaces by o6droppin
primarily as a symbolic representation of spatial configurations from the model. Each connector
point allowed players to place a link between spaces through digital interactions. These links were

symbolicmuch like the phenomenological linkages asserted by the model.
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Figure 38: The new iterations allowed players to more directly interconnect digital/non
digital spaces through connector tokens.

The earlier dice roll based play was redacted and a new -phaed play system was
administered echoing similar approaches used in the referenced games. Players were also given new
actions they could perform, providing them with a wider gamut of possibilites. As a
countermeasure, ulnerabilitiesmechanic was inbduced later becoming the core mechanic of
play. This was crucial as it hinted towards the rhetoric of an imperfect loT, whilst also furthering
the philosophical rhetoric through suggesting present interactions and overlaps between spatial
configurationsCards that players had in hand were now accessible through the game so any actions
that happened in the game area were mimicked on player cards to symbolise their I0T items as
sharing in the workings of the network. This reflected the earlier black/spétee title approach
from previous iterations but in a manner more directly accessible to players.

Cards were still lofenabled devices and for the most part remained similar with aesthetic
changes, but tokens were used to simulate connections in theghlsgsices and on items in hand.

Upon facing avulnerability, players rolled dice for each token present on their items. Failed dice
rolls ended in specialulnerability Tokensfalling in connected and interconnected spaces
mimicking the concept of ontographs within OOO, effectively removing theelwbled device

54 A common format used in many board games, often for ease of design and mechanics but also because of the
logical potential a sbsided shape presents in play. Examples of such useSatae Twilight Imperium Hive,
Castles of Burgundyetc.
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from a Onetworkdé to be seen i ndependent |l y. @]
synchronisation with player spific abilities (see ahead) making the players want to keep certain
0T items on hand for their benefits.

A threat tracker was introduced to allow players to foresee when the game would end and
assess their progress. Later iterations worked on this fuatirecorporate it more directly with play
and enforce a sense of urgency.

rvPz @

(@ Character Name

® Fictional
Backstory

© Abilities
@ Unique Traits

.............

Secusty  Coding  Support Observation Wik

Figure 39: The addition of igame characters that players could embody drastically
changed player perceptions towards the playability of the game. Each character came
with theirown backstory and unique traits which players modified during play.

New characters were introduced with accompanying backgrounds which fit into the designed
games of this kind and certainly seen in the referenced games as well. A new ability system was
introduced encouraging players to work together by finding their unique combinations of abilities
during play. This new systereplaced the assessment and rubrics from the previous iterations and
focused on players reading their different it
connected them with their actions in the game. Each ability was referenced by a nuthiteeticitt
players could roll in the game though at this stage what these numbers represented was still unclear
and worked out during playtests.

Playtests and Feedback
Prototyping for these iterations was done using simple card and papeecsolihg earlier

the game. Players immediately connected more with these iterations especially with the backstory
bringing about a more engaging experience. A total of 2 playtests were conducted with the new sets
of rules with alterations being made by player feedback between iterations and tests. As before
between P3 participants were part of each test in additomyself as facilitator. Participants were
mostly recurring players with a few fresh faces, all still related to design practice and research in
some form. The biggest take back was regarding the flow of the game which changed considerably

from the earlie attempts due to the adopted phhased gameplay.
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Figure 40: Soft prototyping allowed for the game to remain flexible even during play
tests.

Particular appreciation was given to the aesthetics of the prototypes which though still
rudimentary and lowidielity were capable of capturing the spirit of the artefact as digmePlayers
enjoyed the new characters with some picking favourites and empathising with them during play.
The vulnerabilities mechanic was contested though with many players suggestilgfelt
confusing and cluttered.

The tilebased pathfinding approach was highly regarded in these iterations as players
highlighted it made loT visible as constellations. They wished the game was able to represent their
association with technologidige I0T better though with one player commenting how it felt very
iSci enc+ i kKNoodetheless, the general consensus was that these iterations were doing
something better than the previous ones but still lacked in certain areas.

8.3.3 2Iterations 11 t hrough 14

at refinement and a gradual return of the research rhetoric. Iterations 11 through 14 mostly saw
aesthett changes and strategic redaction of mechanics and components. What it attempted to
improve upon was representing the philosophy in a subtle manner that it could be infused within the

procedural rhetoric. The approach taken for this was through storgtellin
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Figure 41: Iterations 1114 slowly evolved as an overhaul of design to incorporate
findings from playtests and solidify the procedural rhetoric. Besides certain back steps
most changes came about as either aesthetic or refinement.

The imagined rich eection of characters was reimagined with improved abilities and
management of skills for players. It was necessary for players to relate more with the artefact as not
just a source of research related intrigue but also as a playable game. As a digmiing ro
research roots, these iterations included external research projects as elements within the fictional
game world grounding the rhetoric further in reality as opposed to fictional conjecture. Real
incorporated and imagined as the purpose of play. Players now worked together to create secure
spaces within the game world in the form of these Databoxes. Ultimately, itnwihe ilater
consequences of interaction choices for addressing 10T vulnerabilities where the artefact became
more interesting among players. Dat aboxes were

iterations.

data in privacypreserving ways. For example, it might enable a media provider to utilise algorithms on data about
anidi vi dual 6s viewing habits and those of others in the
interest without disclosing personal data to the provider. Instead of distributing personal data to remote cloud servers

for processing, procesgjriakes place ethe-box, which means no personal data need leave the home or be accessed

by anyone else. Databox functionality is not limited to privamserving analytics but also enables actuation of loT

devices.
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