Lancaster E<=
University = °

Design insights for more-than-
human context-aware self-
tracking systems

Kim Olivia Shooks, MSci (Hons)

Lancaster Institute for the Contemporary Arts, ImaginationLancaster

Lancaster University

This thesis is submitted for the degree of Doctor of Philosophy

November 2023



Acknowledgements

To Dan, Joe, Roger for everything the past few years. Answering my endless
qguestions, turning my rambles into coherent thoughts, actually knowing what |
was talking about, expanding my list of sci fi movies to watch and being great
human beings. To everyone in Imagination, you've created such a welcoming,
special place to work and I'm glad I've been a part of it. All the participants that
agreed to take part and engage with this research and help create the craziness
of the Cat Study. The tomatoes, for keeping me sane through many entertaining
coffee chats, navigating the complex journey of the PhD together, helping me
pick the right coloured square, allowing me to spam you with cat photos and
being the awesome people that you are. My wife Sofija, for being there when |
needed you and always knowing what to say. Also for convincing me cats would
be a good idea, looking forward to creating many fun memories with you and
them in the years to come. My family, mum, dad, Lauren for supporting me every
step of the way, dealing with me being a perpetual student and helping me get
to where | am today. Lastly, my research assistants Pickle and Dumpling. For
attending many meetings and greeting my colleagues, keeping my lap warm,
checking my keyboard was working and providing everyone with an insight into

your lives. Without you, this research would not have been possible.

LED==sconenar




Declaration

This thesis is my own work and has not been submitted anywhere else for the
award of a degree. Some sections of the thesis are publications created in
collaboration with other researchers. Where this research has been published is
explained clearly in the relevant chapters with these outputs are also listed here.
Many ideas presented in this thesis are the result of discussions with my

supervisors Dan Richards, Joseph Lindley and Roger Whitham.

Snooks, K., Lindley, J, Richards, D., and Whitham, R. (2021). Context-Aware
Wearables: The Last Thing We Need is a Pandemic of Stray Cats, in Extended
Abstracts of the 2021 CHI Conference on Human Factors in Computing Systems
(CHI EA '21), Association for Computing Machinery, New York, NY, USA, Article
25, 1-9. https://doi.org/10.1145/3411763.3450367

Snooks, K., Whitham, R., Richards, D., and Lindley, J. (2022) Beyond the body:
Moving past the metricised bodily goal in self-tracking, in Lockton, D., Lenzi, S.,
Hekkert, P., Oak, A., Sddaba, J., Lloyd, P. (eds.), DRS2022: Bilbao, 25 June - 3
July, Bilbao, Spain. https://doi.org/10.21606/drs.2022.501

Winter, E., Knowles, B., Richards, D., Snooks, K., and Speed, C. (2022)
Multitudes: Widening the research agenda for personal informatics design, in
Lockton, D., Lenzi, S., Hekkert, P., Oak, A., Sddaba, J., Lloyd, P. (eds.), DRS2022:
Bilbao, 25 June - 3 July, Bilbao, Spain. https://doi.org/10.21606/drs.2022.415



Table of Contents

CHAPTER 1 INTRODUCTION ....cuuuvuuennnennnereremeeeriiimimieieieeieeieiiiiimimiiiiiiiiisissssssssssssssssssssssssss 17
Y S € oY X Yo [ USSR 17
1.2 WHAT DOES THIS THESIS AIM TO ADDRESS Z.....vteutieieeeteenieeeteesieesreessaesneesineesseessesennesaneesseesnnessnessns 19
1.2.1 What approach will this research take to answer these quUestions? ..............cccccccvuveeunen.. 21
13 RESEARCH MOTIVATIONS & BACKGROUND .....eeuveesurtenreeeiterreesiresteesireesseessseesseesssesnnesssesssessnsessseesanens 23
1.4 INTRODUCTION TO THIS RESEARCH AREA .....tiuttutenterutateeutenueenteeutesteeutestessesueensesseessesasessesasassesnsessesnes 24
14.1 What are self-tracking SYStEMS? .........ooveuveeeeieieeieeesieeeieseste st sste e ssiteessive s steessiseeens 24
1.4.2  How is general wellness information currently presented in self-tracking systems? ......... 24
15 CHAPTER STRUCTURE ..cceuttteiitttesitteesitee st esisa e e ssetesent e e sasneesmaeesembeeesanaeesaneeesanreeesanneessnneesaarenenans 31
CHAPTER 2 LITERATURE REVIEW ....ccuiiiiiiiniiiiniiiniiiiniiieiiieiiiteiiieinieiitsistesisississssiscssssesses 34
21 PERSONAL INFORMATICS ...t sttt st s sr st r et r e e st sae s sateae st e ae st nesen e nesenesneennesneenns 34
2.1.1 What are Personal INfOrMGLICS?..........oueeveeeeeeiieeeieeeseeeeeeeseeeeste et e s seeesstaessteaesnseaens 34
2.2 CONTEXT-AWARE COMPUTING AND SELF-TRACKING. ...veuvereeurerneeneerieeneesieessesanessesanesnesenessessnessesnnesseenns 37
2.2.1 UDiQUItOUS COMPULING ......vveeeeeeeeeie et e et e e e ettt e et a e e ate e s ttaaeastaaessseaeesasasasseaesnsees 37
2.2.2  WHRGOL IS CONEOXEP ...ttt ettt ettt nae e e 38
2.2.3  Context-awareness in health and Wellbeing .................occoueeeceeeecvieeiiiiesiieeecieeeeiiveeesveen, 39
2.2.4  Challenges related tO CONTEXT.........cccueeecueeeeieeeeiieeectiieeecteeestteeeste e e e taaesissaeetaseesssaaessseaans 40
2.3 TECHNOLOGY AND WELLBEING ... .vvtiiurieiintieiinreeesirteesinneesinaeessareessnaeesnaeessabesesnseesnaeesssneessnsnessnaeess 41
2.3.1 WAL IS WEIIDEING P ...ttt e ettt e e e ettt e e e e e ettt a e e e e s sataaaaeesnsseeas 41
2.3.2  How is technology applied to WelIDEING?..........cc.uueeeeeeiieeeeeeeceeeeeeeeteee e esteaa e et 44
2.3.3  Problems with technology and Wellbeing ..............cccooceemueeveiniiesiiniieseeeeeee e 45
2.4 OUR WORLD IN RELATION TO DATA ..cetiuutieiiuretesrteesinetessresessneesameeesenresesnaeesanseessnesesnseesanseessseesnnns 49
2.4.1  How do we currently make sense of or understand data? ............ccceecvevveeveeseirseeneenne. 50
2.4.2  Self-tracking the WOrld GroOUNG US .............coeeueeeeceeeeciiieeecie s et eectee et e e e s saeaesieeenn 53
2.4.3  Associated impact from tracking those Qround US...............cccceeeecueeeeeieeesiieeeiiseeciieassieen, 55
25 MOVING BEYOND THE CURRENT DESIGN OF SELF-TRACKING TECHNOLOGIES (CONSIDERING MORE-THAN-HUMAN
THEORY) 56
2.5.1 Lo A= ) il L 56
2.5.2  Posthumanism and more-than-human tREOIY...............ccccueeceveeeecveeeeiieesiieeeiieeeesireeessenans 59
2.5.3  More-thAn-RUMQN PEISPECTIVES..........ccccueeeeereeesieeeesiieeeieeesieeeasteeeesiseeesisseessssesssssesseeans 61
2.6 SUMMARY L.outiiiiitie ittt sttt s b s e b e e s s bt e s ba e e s bb e e s s e e e e b b e s bt e s e e e s b a e s ra e e s sabe e e s 69
CHAPTER 3 THE RESEARCH PROGCESS .....ccceiiiiiiiiiiiiiiiiiiiiiiiiiiissssssssssssssssssssssssssssssssssssssssssssssssns 74
3.1 INTRODUCTION ..cttuttetiitte sttt st e e st s ettt e sre e st e st e e seba e e e b bt e s ab e e e sab et e s ba e e semba e e sbaeessnreesennaeesanaes 74
3.2 EPISTEMOLOGICAL AND THEORETICAL PERSPECTIVES ....cuvteuveueeteeutenieentesteensesueensesueensesasensesasansesnsesseenes 75

4



3.2.1  Epistemology and theoretical perspectives in personal informatics literature................... 75

3.2.2  Epistemology and theoretical perspectives taken in this research ............ccccccouveevvvveennen. 77
3.3 1Y 3100 0] K PP 80
3.3.1  ReSearch tRroUGHN DESIGN .............ueeeeeeeeeieeeeieeeeteeeesee e etee e s tae e et e e e taaessaeeatssassssaaessseaans 80
3.4 IVIETHODS ..ttt sttt bbbt et a e s e e e s bt e s e b s e e s ba e e s nbb e e senba e e sanas 88
3.4.1  Critical and SPecUlQtive DESIQN .............ccueeeeueeeeieeeeiiieeeeieeeeieeeeeeeeeetaeesiteeeeeraeessaaesseaans 88
3.4.2 DESIGN FICLION .ottt ettt ettt et ettt sttt a e e e aaaaaaaeaseeessesssssesssssssssssssnnnnnes 90
3.4.3  How is design fiction used in thiS reSEAIrCRA?...............coeceeeeeeieeeeciieeeieeeeiieeeeeeeesiaeeesaeans 96
35 ETHICAL IMPLICATIONS OF THE METHODS DISCUSSED ....veuteuteeutenteeurestesneesueensesseensesueesseseessessessesneens 103
3.5.1 RECrUItING PATTICIDANTS ..ottt sttt a s e 103
3.5.2  1dentifying iNFOrMQUION ..........coceeevueeeeieiiieieeee ettt sttt 103
3.5.3  5toring & CONECtiNG AQTA .......oeeeueeeeeeeeeceeeee ettt e e et e e ettt s e e e ssta e s steaeenees 104
R B D - ol 41 (o] s OO PPPRN 104
RGNS oY (=3 o1 (o | Iy fo T gl o 1o 1 ¢ SR 104
3.6 ANALYSING PARTICIPANT RESPONSES ....cuverveeureseenresseereeseesreeseesseesesneessesseessesseessessnessessessessesneenns 105
3.6.1  Reflexive ThematiC ANQIYSIS (RTA)......ueeoeeeeeeieeeeeeeseeeett e cte e ettt eeeteaeeeaaaestaaesseaennees 105
3.7 R PP 108
CHAPTER 4 CONNECTED COMPANION (COCO) .....eiinnnnnnnnnnnnunenesesnsesesssseseseeeeremmememeemeeeeaeeenes 110
4.1 INTRODUCTION ..ctiiuttteiitie ittt sttt a e b e s bt e s s b e s e sbb e e s sab e e s e abb e e snaaessabaeesbaeesans 110
4.2 FICTIONAL PAPER .....etiiitiiiiiiie sttt st saa s sb e s s a e s eaae e s sbe e s sraeesans 111
4.2.1  Connected Companion (COCO) OVEIVIEW...........cccoueeeeeeeeeeereeeieeeeiieeeeiieseesiseesisseesssssessanes 111
4.2.2 LOTUS, IVY, and BLOOM: Data Driven Wellness and Context Modelling ......................... 111
4.2.3  Background and related WOrK................ccoocueeveimiieeniiiiiesieeie ettt 115
42,4 USEE SEUAY .ottt ettt sttt sttt et e aeene e 116
4.2.5  EXCICISING.uueeiiiieiaiieeeeee ettt ettt sttt et e st e s e s 118
4.2.6  REIGLIONSAIDS ...ttt ettt e e ettt e e e e e st e e st e e s ste e s ste e s st e essaaesanteaennseaenanees 119
4.2.7  AICOROL. ...t 120
A T 1 X3 121
B B s | -1 1 TS 122
4.2.10 COLS ettt et at ettt ae et enne s e i e 122
4.2.11 (000 ) o] o (=14 L1 (o /15 VAR 123
4.2.12 CONCIUSION. ...ttt ettt ettt ettt sbe e e naeeas 123
4.2.13 DISCUSSION ...ttt sttt sttt 125
4.3 THE WORLD BUILDING PROCESS OF COCO ....ceiuviiiiriiiiiiieiiiie sttt e s 127
4.3.1 Developing the COCO APPIICALION ..........ueeeeeeeeieeeeeeeeeeee et e e ceea e e e ssanea e 127
4.3.2  Visualisations for IEEE WOIrKSROP.............ccocueeveiiiieieieiieseeeie et 133
4.3.3  Additional influences for the world Of COCO...........coouevvuvemierieieniieseeiieeeee e 136



4.3.4  Collating artefacts and creating the fictional PAPEr ............cccoeeeeveeeeceieeiiieesiieeeceeeenens 138

4.4 REFLECTING ON COCO ...uvtueueetetestententestentetesseste et et eseeb e besaesbesbesbe et e besbese e bese e et et e e eneeneenene 142
4.4.1  Personal insights from the fictional WOrld ................ccoeeevueveecieeeeieeecieeiee e 142
4.4.2  External insights from the fictional WOrld ...............cccoeeeeveieeiieieeeeeeee e 144

4.5 THE IMPORTANCE OF COCO FOR THIS RESEARCH ..cvuviiiiirieiiirieeiirieesinneessreessneeesnneesnneessaneessnneesnnes 146
4.5.1  REfleCting 0N COCO .....cceueveeeeeeeeieeeceee et eeeee et e et e e et e e e ataa e et a e et s e e sasaassassaeassesenasees 146
4.5.2  GAPS IEft 1O QNSWEL ...ttt ettt e ettt e e e eaa e et e e et s e e staaaesassaeaasesenasees 147

4.6 SUMMARY L.ttt ittt s e s e st e e s b e e s be e e s bt e s eab et e s b e e e s Rb e s bt e e s b e e e s na e e snaee s 149

CHAPTER 5 SELVES AND BEINGS.......ccccuiiiuuiiiiniiiiniinniiiiniiieeiiissiimssiessssssisssssssssssssssssasssssssssas 150

5.1 INTRODUCTION - IMIOVING BEYOND THE METRICISED BODILY GOAL «..vvveveveeensersessensensessensensenseneenesnenns 150
5.1.1  Varying terMiNOIOZY .........ccvecveeeeerieeieeeetieeeee et s e seetteeeeseessee e eseeseesssessessseaeeassensn 151

5.2 BODIES. ...ttt 152

5.3 THE SELF .ottt bbbttt sttt bbbt n b b s e b s 153
5.3.1  Why expand the definition of the SEIf?...........ccooveeveeeeeceeieeeieeeeeeeeeeeeee e 153
5.3.2  WHho is the Self in Self-trACKING? ............ccueeeeeeieeeeeeeeeeeceeeecee e tee e tte e s raeeeaa e e 154
5.3.3  How are notions of the self currently represented in self-tracking? ..............ccccccuun.... 156
5.3.4  Considering the Self iN deSiGN.............coeevveeieesieesieisieeeeeeetse sttt e e e s 157

54 IMULTIPLE BEINGS......veioteeiteeeteeeeeeeteeeteesseseeteeeseseteessseesseessseessnessssessesssssensessseessesensesssssnsessans 158

5.5 WE ARE MORE THAN OUR BODIES - WHY SHOULD WE AND HOW CAN WE MOVE BEYOND THE
BODY? 160
5.5.1  More-than-human Perspectives - the way we relate to each other .............................. 161
5.5.2 Introducing different perspectives of contextualised health and wellbeing information
163
5.5.3  Opportunities and challenges of introducing more-than-human perspectives about
multiple beings’ GENEIAl WEIINESS.............ccveeeeeeeeeeeeeeeeeeeeeceeeeeeeeee ettt esas e esasevesasaaes 166
5.6 MORE-THAN-HUMAN PERSPECTIVES OF CONTEXTUALISED GENERAL WELLNESS INFORMATION
169
5.6.1  SPECULATIVE ENQUIRY ...uveiteeutesteenseeseeseeseesseeseesseessesseessesseessessesssesssessesssesenssessesssessesssessesnsessesnes 169

5.6.2  Explaining more-than-human perspectives of contextualised general wellness

FOFINAEION ..ot e e ettt e e e e e ettt e e e e s et e e s e s s s seetesesssntasssassneeassassnnneeees 172

oo T T AV =3 Y =T o X 174

5.7 SUMMARY ...ttt et eetee et e et e et s s ate e beesateesbeeesesesbesenseeabessatessessateeabeesnteesbesenteeabesenteeeneesnreas 175
CHAPTER 6 THE CAT STUDY ..ciciiteiieitnitetenttenerectansssssescrnssssssssernssssssssssnssssssasesnssasssnsesnsssnssanes 177
6.1 INTRODUCTION ..1tvvvtererereeeeereeeeeeeeesesesesassnsssssssssssessssssssseseseesesessesesessssssssssssssssssssssssseseeseseesenensnsans 177
6.2 DEVELOPING MORE-THAN-HUMAN PERSPECTIVES OF CONTEXTUALISED GENERAL WELLNESS INFORMATION .. 179
6.2.1 ReasONS fOr SYSteM PEISPECLIVES..........ccuveeccueeeeieeeeseeeesiteeeseeeeesteeesitaaessesassssasesssssessseeans 180



6.2.2 REASONS fOI CAL POISPECHIVES ......oeeeveeeeeieeeeeesieeesteeestee et ee e ettt e e saeaessasassssaessseaesseeens 181
6.2.3  Reasons for NUMQAN PErSPECLIVES...........c.ccccueeeeiieeeieeeeiieeeesteeeesteeeiaeaesseseessesssiseaesiseeans 182
6.3 DEVELOPING THE STRUCTURE FOR THIS STUDY (HOW A WEEK IN THE LIFE OF DUMPLING WAS CREATED)...... 182
6.3.1  ODbSEIrVING DUMPIING .......cc..uveeieieeeeiieeeeeeeseeeetteeecae e et ta e ettt e e e staaeesasaessaeeestssesassaaesseaans 183
6.3.2 Creating the PersPectives UPAGLES ............ccuueeccueeeesieeeeeieeesieeeeseeeesitaaesisaaeesisesesssssessseeans 185
6.4 CONDUCTING THE STUDY 1.tteiuriieirneeiinttessnee e sire s st essra e ssre e snaeessba s e smae s ssanaessanaeesanneessanneesnaeens 190
6.4.1 o T u Lol o 1 X3RO UUUUPPPTPPP N 190
6.4.2  INTEIVIBWS ..ttt 191
6.4.3 A week in the life Of DUMPIING .......cceoveieieimiieieiiieeeese ettt s 192
6. 4.4 WOIKSROP ...ttt ettt ettt sttt s e st e e ne e st e nseenane s 201
6.5 AINALYSIS ettt ettt ettt s e e e e s e e e e s a e e e st e et e e e e e r e et e s e s ar e e e e seaane 205
6.5.1  Conducting Reflective Thematic ANQIYSIS (RTA) .....uveeeeeereieeeieeeiteeeiieesieessiseiseesssesseesseen 205
6.6 INSIGHTS FROM THE STUDY ...veeutiueenteeieenteenrenieenesseenesseesresseesresseesseeseesseenseeneensesmeensesmnessesmnensesnnens 208
6.6.1 Understanding the system perspective of contextualised general wellness information 209
6.6.2  Understanding more-than-human perspectives of contextualised general wellness
L0 (T ga4 o 17 Lo T U 213
6.7 DISCUSSION «..eeeteureeutieteenttestetesieesseestesreessesbeesesbe e besbee b e sae e s e esae bt eseesbeemeesseeneesaeensesmeensesanensesanens 225
6.7.1  Reflecting on the process of the Cat StUY............cccoueeeciueeecreeeeiiieesieeeeseeeecreeeciaeaeaireean 228
6.8 SUMMARY L.ttt ittt s a e s e e e saba e e b et e s b b e e s sab b e s s b e e s aa e e s b e e e s e e e s ba e s nae e 229
CHAPTER 7 DESIGN INSIGHTS FOR MORE-THAN-HUMAN CONTEXT-AWARE SELF-TRACKING
SYSTEMS 232
7.1 INSIGHT 1: DIFFERENT PERSPECTIVES SUPPORT JUDGEMENT WHEN REACTING TO INFORMATION ......c..eenee. 235
7.2 INSIGHT 2: DIFFERENT PERSPECTIVES CAN CAPTURE MULTISENSORY EXPERIENCES ....ccuvevtereerueeverirenienaens 237
7.3 INSIGHT 3: DIFFERENT PERSPECTIVES CHANGE HOW WE PERCEIVE AND REPRESENT BEINGS ...c.vveverueervenneens 238
7.4 INSIGHT 4: DIFFERENT PERSPECTIVES CAN CAPTURE DIFFERENT ASPECTS OF RELATIONSHIPS .....cevveeueerveennnne 241
7.5 INSIGHT 5: TRUST IN DIFFERENT PERSPECTIVES RELIES ON TRANSPARENCY AND MATCHING MENTAL MODELS 243
7.6 INSIGHT 6: DIFFERENT PERSPECTIVES CAPTURE AND REVEAL INFORMATION ABOUT BEINGS’ LIVES......c..c...... 245
7.7 WHAT DO THESE INSIGHTS MEAN FOR FUTURE SELF-TRACKING SYSTEM DESIGN? ....cuveverererenrenreereeneenne 246
7.7.1  More-thAn-NUmGN PEISPECLIVES.............ccccveeeeieeeeieeeeiieeescieeescaeesiasaesteaeesseessssaessesanans 246
7.7.2  Perception Of MUILIDIE DEINGS...........ccceeeeeveeeeieeeeceeeeeeeeeeeeecte e e eaestaaeesaaessaeaesreaenans 247
7.7.3  WellNess CONSIAEIALIONS ...........coeevueeeeieeieieeieeeeeeee sttt sttt 249
7.8 SUMMARY L. oitiiiiitte ittt b a e st sab b e e b e e e s b e e s sab b e s s b e e s Ra e s e e e s b e e e s ba e s nae e 250
CHAPTER 8 L0031 [ 11 [0 ] 252
8.1 OVERVIEW ..ttt ittt ettt sttt a e e s ba e e st e e e st e s s b b e e s b e e e sab e e s e ba s e smneesnaeesans 252
8.2 CONTRIBUTIONS ..eteutteeiittesauretessseesasteeseneeesmteessmseesebe e e ssse e e smbeeseabaeesnneesanneessanbeesanreeesanneesanaeess 253



8.2.1  Contribution 1: Design insights for more-than-human context-aware self-tracking system
design 254

8.2.2  Contribution 2: Design methods for introducing more-than-human perspectives of

contextualised general Wellness iNfoOrmMation................cccueeecueeeeciuieeeieeeeiieeeceeeeseeeesreeeeiaeaessaeeens 263

8.3 LIMITATIONS .ttt b e s a e sbb e e s sab e e s s bb e e sbae e s sabeessraeesans 268
8.4 FUTURE APPLICATIONS OF THIS RESEARCH ....vvtiiuriiiiirieiiiinesineeesirtessnes e ssne s ssneessnas e sesanessaneesssnaeesans 270
84.1 Explore different more-than-human PersPectives ..............ccueeeeveeeecveeesieeeeireeesieeeeieennn, 270

8.4.2  Alternative methods for developing more-than-human perspectives................ccuccuu...... 271

8.4.3  Terminology and language used across this tRESIS..........c.cccoueeeevvevevveeriieeesieeeeiieesiiennnn 272

8.4.4  Perceptions of identities and values and the potential impact on our relationships........ 273

8.4.5  WEellbeiNg fOr WROM ........cooeeeeeeieeeeeeeeet ettt 274

8.4.6  Summary of recommendations for future self-tracking system design research............. 275

8.5 SUMMARY ...iuttitireeteestestesieesnt e e srtenesbe e e s ee e r e s e e e n e e st e s st e et s aeenaesaeesbe s e e sreennesre e resbe e reeneenreeneenne 275
REFERENCES «..euvteuteteeutesseetesite st sseesreeseesbe st e s bt et e e b et e eae e s st emeesh e e et sheenesae e b e e ane s b e e anesbeeareemeenreeneenneennesreennes 277
APPENDIXA -  COCO DESIGN FICTION ARTEFACTS ....ceettrereriririmmnmmieriieiiieiiiiiiimiiiiisis 309
Al COCO USER DATA ..ttt ettt sttt r et s b e et eme e et st e bt st e sbe e s e s b e e nesbeear e s b e e st ebe e b e eneeeneeneesneennes 309
APPENDIX B -  ETHICS DOCUMENTS .....cuuuuuuuennnneenrtererereeeteritieeeeeeeiieeiemiiiimiiiiiississsissssssssssnes 321
B.1 CONSENT FORM - UNDERSTANDING DATA PERSPECTIVES THROUGH INSIGHTS ABOUT CATS ..uevvvernreernneens 321
B.2 POSTER FOR ADVERTISING THE FINAL PROJECT ... uvveiiiurierirnieiiineeesintessieeesinneesssneessnesesnnsessnsesssnasesans 322
B.3 PARTICIPANT INFORMATION FORM ..ciuuriiiiirieiireesiiiessinreessnteesbeesssnaeessnnseesinaesssnneessnnssesnnessanneesans 323
B.4 EVAAIL INVITE ettt ettt et e s e b e e e sma e e s ssb e e s e ba e e smaeessabeessraeesans 326
B.5 INTERVIEW GUIDE...ceiiiiiiiiiiiieiiiiiieete st e st e e s aa e e s s mba s s e s s ba st e e s ssbaa e e e e s e saraeesessaanbasseseas 328
APPENDIX C - CAT INSIGHT PROJECT IMAGES AND DOCUMENTATION......ccccotvueirrnniinnnirranssennannes 330
C1 IMAGES FROM THE CAT INSIGHT PROJECT ...evvvieeiiiiirieeeieiiietee e e siine e s seiente e sianeee e s e smnaeesessnsranseseas 330
C.2 WORKSHOP ACTIVITY PICTURES. c..vevteurtrurerrereresreereseeenreeseesseesnesseesesreenaesaeesneesnessesmsessesnsessesnsesneenne 331
C.2.1  Typed up versions of workshop activities (ACtIVItY 1).......cccveeeeevueeecveeesrieeeiieeseieeeesirennn, 337

C.2.2  Strengths of perspectives responses (ACtiVity 2 reSPONSES) .......cccueveveeeeveeeesvvrereieaesirennn, 345

C.2.3  Weaknesses of perspectives (ACtiVity 2 r@SPONSES).........ueeeveeeeeivreeiireesiieeeiseessiseassisennns 347

C.2.4  Relations between perspectives (activity 2 strengths and weaknesses)..............c.......... 349



Table of Figures

FIGURE 1 — SELF-TRACKING SYSTEMS. LEFT (A) GARMIN CONNECT’S BREAKDOWN OF STRESS LEVELS SOURCE:
HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.GARMIN.ANDROID.APPS.CONNECTMOBILE. MIDDLE (B)
WITHING’S OVERVIEW OF DIFFERENT METRICS LIKE SLEEP QUALITY AND STEP COUNT SOURCE:.
HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.WITHINGS.WISCALE2. RIGHT (C) APPLE WATCH FITNESS
APP SHOWING VARIOUS BADGES THAT CAN BE OBTAINED SOURCE:
HTTPS://DISCUSSIONS.APPLE.COM/THREAD/253727938. ....evieieeiie ettt ettt eeee e st e et s e eaae s ssateessbaeeeans 25

FIGURE 2 — GENERAL WELLNESS APPLICATION SCREENS SHOWING HOW OURSELVES ARE COMPARED TO OTHER HUMANS AND
NON-HUMANS. LEFT (A) STRAVA SHOWING A LEADERBOARD OF FASTEST RUNNING TIME SOURCE:
HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.STRAVA. MIDDLE (B) SAMSUNG HEALTH SHOWING A
STEP CHALLENGE SET BETWEEN FRIENDS SOURCE:

HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.SEC.ANDROID.APP.SHEALTH. RIGHT (C) FITBARK LINKING
TO FITBIT TO SHOW COMPARATIVE STEPS BETWEEN YOU AND YOUR DOG SOURCE:
HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=FITBARK.COM.ANDROID. ...cervrrerererreeererneeeenseeseesnsenneenes 26

FIGURE 3 - CONTEXT AWARE SELF-TRACKING EXAMPLES - A: APPLE'S AIRPODS 'CONVERSATIONAL AWARENESS' SOURCE:
HTTPS://9TO5MAC.cOM/2021/10/06/TURN-ON-AIRPODS-PRO-CONVERSATION-BOOST/. B: FITBIT'S AUTOMATIC
ACTIVITY RECOGNITION SOURCE: HTTPS://WWW.FREECODECAMP.ORG/NEWS/HOW-I-ANALYZED-THE-DATA-FROM-MY-
FITBIT-TO-IMPROVE-MY-OVERALL-HEALTH-A2E36426D8F9. .....euiiiiiieiieiiiiee et et et e e e ireee e 28

FIGURE 4 - AMAZON HALO TONE FEATURE WHICH SHOWS HOW YOU SOUND TO OTHERS SOURCE:
HTTPS://WWW.AMAZON.COM/AMAZON-HALO-FITNESS-AND-HEALTH-BAND/DP/BO7QKO55LS .....cvveeeereeee 31

FIGURE 5 - SELF TRACKING TECHNOLOGIES AND THEIR ASSOCIATED SYSTEMS. A — FITBIT SOURCES:
HTTPS://HELP.FITBIT.COM/ARTICLES/EN_US/HELP_ARTICLE/2435.HTM AND
HTTPS://WWW.FITBIT.COM/GLOBAL/UK/HOME. B — OURA SMART RING SOURCE:
HTTPS://SUPPORT.OURARING.COM/HC/EN-US/ARTICLES/360058599753-How-TO-USE-THE-OURA-APP
HTTPS://OURARING.COM/. C— KOKOON HEADPHONES SOURCE:
HTTPS://APPS.APPLE.COM/TT/APP/KOKOON/ID1533992618 AND HTTPS://UK.KOKOON.IO/ ?REGION=UK. D —
WITHINGS SLEEP MAT SOURCE: HTTPS://SUPPORT.WITHINGS.COM/HC/EN-US/ARTICLES/360023570034-MOVE-
ECG-WHAT-IS-THE-SLEEP-SCORE- AND HTTPS://WWW.WITHINGS.COM/US/EN/SLEEP. E — WHOOP X TYR SWIMSUIT
SOURCE:
HTTPS://WWW.REDDIT.COM/R/WHOOP/COMMENTS/KRAH2K/HIGHEST_STRAIN_EVER_WITH_TWO_SWIM_WORKOU
TS_EACH/ AND HTTPS://SHOP.WHOOP.COM/EN-US/PRODUCTS/TYR-X-WHOOP-WOMENS-DIAMONDFIT-SWIMSUIT-
1/?5KU=932-02-00-1-3 WHY DO PEOPLE SELF-TRACK? ....uvveeieurereiueeeisrereesstersssseessssseessssesessssesssssesssnenesnns 36

FIGURE 6 - INTERPRETATIONS OF A SHEEP WHEN ASKED 'DRAW ME A SHEEP' SOURCE:
HTTP://WWW.AARONKOBLIN.COM/WORK/THESHEEPMARKET/ ...eveieieeieieueieeeteeeeteeeesnteeeestesessaessssseessnnesesnns 50

FIGURE 7 -JOHN SNOW'S CHOLERA MAP SHOWING CLUSTERS OF CHOLERA OUTBREAKS FROM AROUND THE CITY SOURCE:

HTTPS://WWW.GIPERSPECTIVE.CO.UK/MAPPING-DISEASES-THEN-AND-NOW/ . ....veeereririeereeereeireeeveesaeeenseeesenens 52



FIGURE 8 - HUMAN AND COMPANION ANIMAL TRACKING APPS ARE DESIGNED IN THE SAME WAY. A — GARMIN FITNESS
TRACKER SOURCE:
HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.GARMIN.ANDROID.APPS.CONNECTMOBILE. B — OWLET
BABY TRACKER SOURCE: HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS?ID=COM.OWLETCARE.OWLETCARE. C —
WHISTLE TRACKING APP SOURCE: HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS?ID=COM.WHISTLE.BOLT. D —
TRACTIVE TRACKING APP SOURCE:
HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.TRACTIVE.ANDROID.GPS. .....vvreerrererrreesirreeesreeeenns 53
FIGURE 9 - SOCIAL SELF-TRACKING TECHNOLOGIES AND SYSTEMS. A — WATCH DISPLAYING PUBLIC INFORMATION ABOUT THE
WATCH WEARER OR THE NEWS ETC. (PEARSON ET AL., 2015). B — GLOVE THAT CONNECTS TO A LOVED ONE’S GLOVE
(CARSWELL, 2009). C— FLIPPO THE SHOE FLY ENCOURAGING PERSON TO TAKE BREAKS AND SOCIALISE (DAGAN ET AL.,
2020). D — CLOUD DISPLAYING MOOD (RODGERS ET AL., 2019), E — WATCH THAT SHOWS HEART RATE OF A LOVED
Lo N = (LU = Y I K ) DRSS 54
FIGURE 10 - MORE-THAN-HUMAN HDI DIAGRAM WHERE DIFFERENT PERSPECTIVES INFLUENCE THE WORLD AROUND US.
IMAGE FROM THE PAPER STEAD ET AL., (2022) ...eeieeiieeeieeeiieeeeeeeeeteeestteeesteeessaeeessseeessseesessesssnseasasenennns 62
FIGURE 11 - 0T CONSTELLATIONS REPRESENTING OUR VISIBLE AND INVISIBLE CONNECTIONS TO VARIOUS 10T THINGS. IMAGE
SOURCE FROM (LINDLEY ET AL., 2020A). «.eeuvieeetieeeiteeesieeeetreeesseeesstesesssseessssesesssasessssessnssssssssesesssssesnsneen 63
FIGURE 12 - MULTISPECIES CAT'S CRADLE. DRAWING BY NASSER MUFTI, 2011. FROM STAYING WITH THE TROUBLE
(HARAWAY, 2006) ....eeciiiieeiieeeitieeeeieeeeitteeestteeeeteeestteeetbeeeaateeeessae e ssaeeastaeeansssesassaeesnsaseassesensseeesnsenann 64
FIGURE 13 - EXAMPLES OF ANIMISM. A — STATUE IN JAPAN SOURCE: HTTPS://WWW.TADAHOZUMI.ORG/SOMATIC-
PATHWAYS-FOR-ANIMIST-CONNECTION-TO-PLACE-AND-BODY/. B — WHANGANUI RIVER IN NEW ZEALAND SOURCE:
HTTPS://WWW.BBC.COM/TRAVEL/ARTICLE/20200319-THE-NEW-ZEALAND-RIVER-THAT-BECAME-A-LEGAL-
PERSON#:~:TEXT=THE%20WHANGANUI%20RIVER%2015%20NOT,RECOGNISED%20A5%20A%20LEGAL%20PERSO

N. CITED ABOVE. C— SWEET GRASS SOURCE: HTTPS://WWW.BBC.CO.UK/NEWS/SCIENCE-ENVIRONMENT-33984044

........................................................................................................................................................... 67
FIGURE 14 — CURRENT FOCUS IN SELF-TRACKING SYSTEMS VS WHERE THIS RESEARCH SITS....cceeeeeiuuiueminrnrrrreneeeeeeeeeeeaeeens 72
FIGURE 15 - EPISTEMOLOGICAL ALIGNMENT TO THE METHODOLOGY AND METHODS USED WITHIN THIS RESEARCH ............. 75

FIGURE 16 — SUMMARY OF POSITIVIST VS PHENOMENOLOGICAL PARADIGM. REMADE FROM DAVID GRAY'S DOING RESEARCH
IN THE REAL WORLD PAGE 26 (WHICH IS ADAPTED FROM EASTERBY-SMITH ET AL. 2002) ...covuvveniienieiiienieeieens 77

FIGURE 17 — LINDLEY’S (2018) PHASES OF RESEARCH THROUGH DESIGN DIAGRAM, BASED ON POLLASTRI’S (2017)
DIAGRAM ...cei ettt ettt ettt e sttt e e st e e e e e e e ettt e s e s m b e et e e e s e s n e et e e e e e nn s e et e s e e ran e e e e e e nnreeeeeeanrreeeeeean 85

FIGURE 18 - THE RESEARCH THROUGH DESIGN STRUCTURE OF THIS RESEARCH. HOW RTD PROCESS HELPS ADDRESS THE
RESEARCH QUESTION .tiitititiiieiiiiiiiiiiitirtt bttt et ettt e teeeeaeeeesesesass s bbb bbb sa b ee e e et e saeaaaasassesesesassssnnsssssnrenanens 87

FIGURE 19 - DUNNE AND RABY'S TAXONOMY OF FUTURES CONE, REMADE FROM SPECULATIVE EVERYTHING CHAPTER 1 -
BEYOND RADICAL DESIGN? PAGE S ....eiieiiee ettt ettt ettt ettt e st e st e s st e e ssteesabeeasabaeesans 90

FIGURE 20 - BLACK MIRROR: SEASON 4 EPISODE 2 ARKANGEL EXAMPLE OF DIEGETIC PROTOTYPE. CONNECTED TO A BRAIN
IMPLANT IN A CHILD'S BRAIN, THIS SCENE SHOWS AN INTERFACE WITH AN OPTION TO FILTER OUT DISTRESSING CONTENT
IN THE REAL WORLD, WHEN THE FILTER IS TURNED ON THE BARKING DOG IS BLURRED OUT FROM THE CHILD’S VISION

AND THE BARK IS DISTORTED SOURCE: HTTPS://WWW.FRAMERATED.CO.UK/BLACK—MIRROR—4X2—ARKANGEL/. ........ 92

10



FIGURE 21 - DESIGN FICTION WORLDBUILDING DIAGRAM TO SHOW ARTEFACTS CREATED AT DIFFERENT SCALES PROVIDING
DIFFERENT ENTRY POINTS TO THE FICTIONAL WORLD. REMADE FROM THE LITTLE BOOK OF DESIGN FICTION FOR THE
10T (COULTON ET AL, 2018) c.ieieeeiiieeeteee ettt e ettt e ette e e stteeeetaeeeaaeestbeeeestaeesnsasessesasnsasesssasessseseansenennns 94
FIGURE 22 - POKEMON GO CONTACT TRACING DESIGN FICTION APPLICATION - LEFT SHOWS A DIAGRAM EXPLAINING TO
USERS HOW THE APP WORKS AND THE RIGHT SHOWS TWO OF THE APP SCREENS DEVELOPED RELATED TO TRACKING
EXPOSURE TO COVID-19. ..ttt ettt ettt e ettt e e e sttt e e e s esbe et e e e e annbeeeeeesanbeeeeeesansreeeeeaan 95
FIGURE 23 - GOOGLE MAPS DESIGN FICTION CONTACT TRACING APP - LEFT SHOWS AN ADVERTISEMENT OF SOME OF THE
SOCIAL DISTANCING FEATURES THE APP OFFERS WITH THE RIGHT SHOWING TWO APP SCREENS INDICATING WHERE
PEOPLE (THE RED HANDS) ARE IN RELATION TO YOU & AN ALTERNATIVE ROUTE TO FOLLOW. ...veevveeurerueenresreenrennnens 96
FIGURE 24 - MAP OF AUTONOMOUS VEHICLES FROM THE NEAR FUTURE LABORATORY. SOURCE:
HTTPS://BLOG.NEARFUTURELABORATORY.COM/2019/10/ ...vvireierieeeeeeetee ettt ettt eaee e s 99
FIGURE 25 - DEVICE CERTIFICATION GUIDE FOR MODULAR HEALTHBAND FROM STEAD ET AL’S PAPER DO-IT-YOURSELF
MEDICAL DEVICES: EXPLORING THEIR POTENTIAL FUTURES THROUGH DESIGN FICTION (2019). DOI:
HTTPS://DOI.ORG/10.21606/DRS.20L8.475 ....eoestieeeereieeereeeeesteeteseeeseesseesesseessesssesesssessesnsessessesseenees 100
FIGURE 26 - VARIOUS CAMERAS USED TO GATHER ANIMAL PERSPECTIVES. A — CRITTERCAM ON LIZARDS HEAD SOURCE:
HTTPS://WWW.KPBS.ORG/NEWS/ARTS-CULTURE/2009/10/15/NOVA-LIZARD-KINGS. B - A CAMERA ON A CAT'S
COLLAR SOURCE: HTTPS://WWW.BBC.CO.UK/PROGRAMMES/BO4LcQvQ. C - A ROBOT MADE TO LOOK LIKE A HYENA
SOURCE: HTTPS://WWW.BBC.CO.UK/PROGRAMMES/BOSSSAFY ......evvriireieiierieieeeeesieeeeetieeesveessveesssneesssnnes 102

FIGURE 27 — TABLE SHOWING VARIATIONS OF REFLEXIVE TA. REMADE FROM BRAUN AND CLARKE'S THEMATIC ANALYSIS: A

PRACTICAL GUIDE PAGE 10. ..neiieiieee ettt ettt e e ettt e e ettt e e e e sttt e e e s eabe e e e e e s asnbeeeeseannnbeeeeeeanreneeeean 107
FIGURE 28 — COCO NOTIFICATIONS SENT TO USERS DURING THE USER STUDY ....uuuvieeeeeaiuiiieeeeesairreeeesennreeeeeesaneeeaessas 112
FIGURE 29 - CONTEXT-NETWORK IMODEL (IVY) 1. ttte ettt ettt ettt e e e et e e et e e enaeeeaaeeeenresennneeas 113
FIGURE 30 - WELLNESS IMODEL (LOTUS) ..eutieitieeiteestteeieeite et e steeteesteeveestaeeseesasessbeasssesnseesssesnsesssssenseesnseens 114
FIGURE 31 - DIAGRAM SHOWING HOW COCQ’S SOFTWARE AND HARDWARE COMPONENTS FUNCTION TOGETHER. .......... 115
FIGURE 32 - LIST OF PARTICIPANTS INTERVIEWED IN THE USER STUDY ..veeuveeiuveeteesereesseessneesseesssesnsessssesnsesssseenseesnseens 117
FIGURE 33 - SCREENSHOTS OF USERS VISUALISED HEALTH DATA IN THE COCO APP..ccceeieieeieeieieiieininnerrerereeeeeeeeee s 119
FIGURE 34 - SCREENSHOTS OF USERS VISUALISED HEALTH DATA IN THE COCO APP.....eoveeieeriteeniiesieesireeseesieessseesaeeens 121

FIGURE 35 - APPS AND DEVICES EXPLORED TO UNDERSTAND HOW CONTEXTUALISED INFORMATION IS USED IN CURRENT SELF-
TRACKING SYSTEMS INFLUENCING ELEMENTS OF THE COCO APP DESIGN. GENERIC ADVICE:
HTTPS://IMAGES.APP.GOO.GL/JGIZFTOYYARH7EOF6 NO GUIDANCE:
HTTPS://IMAGES.APP.GOO.GL/MIBWYMHONVFPYDZD8 LIMITED OR COMPLEX TRACKING OPTIONS:

HTTPS://IMAGES.APP.GOO.GL/KZS4G8YAXLDKKGUZ9 & HTTPS://IMAGES.APP.GOO.GL/WR81VTMEILIM65WM9

FIGURE 36 — SELF-TRACKING APP INFLUENCES TO HELP CREATE COCO. IMAGE SOURCES FROM LEFT TO RIGHT: ...cvvveeenennn. 130

FIGURE 37 - COCo EMPLOYEE DASHBOARD NETFLIX VERSION SHOWING METRICS OF COCO USERS LINKED TO A THIRD PARTY
APPLICATION. THE DASHBOARD WAS CREATED IN ADOBE XD WITH ANY PICTURES OF REAL PEOPLE TAKEN FROM THE
PLUGIN Ul FACES, ALL NAMES GIVEN WERE FICTIONAL. ANY OTHER PICTURES OF VARIOUS SHOWS WERE TAKEN FROM

GOOGLE IIMAGES. «.eevtteiieiiretttee ittt e e e e ettt e e e s r et e s s e et e e e e s eanr e et e s e s bas e e e s sesbaa et e e sesnnateeessansraeeessannnnees 134

11



FIGURE 38 - FICTIONAL TWEETS MADE REACTING TO LEAKED DASHBOARD....ccceerurrteteeiairrnreeesannreeeesesnreneeessennnnneesens 135

FIGURE 39 — ADDITIONAL FICTIONAL TWEETS SHOWING REACTIONS TO THE LEAKED COCO DASHBOARD.......cvvvvevereeeeennn. 136
FIGURE 40 - FICTIONAL ARTICLE SHOWING REACTIONS TO A LEAKED DASHBOARD FROM COCO'S BACKEND SYSTEM............ 137
FIGURE 41 - ARTICLE ABOUT COCO USER IMPLYING HE WAS DRUNK BUT ACTUALLY HAS A SPEECH CONDITION ................. 138

FIGURE 42 - STILL FROM FICTIONAL TRAILER SHOWING HOW GABRIEL'S CAT PICKLE INCREASED HIS HEART RATE BY BRINGING IN
UNWANTED GUESTS. THE TRAILER FRAMES WERE MADE IN ADOBE |LLUSTRATOR AND THEN ANIMATED USING ADOBE
AIFTER EFFECTS ettt eeittttee e ettt e e ettt e e ettt e e e e s bttt e e e s aanbeb e e e e e e uabeeeeeeaanseeeeaesanabeeeeeeaansnbeeeeseannseneeeesannne 142

FIGURE 43 - PENGUIN RELATIONSHIP DIAGRAM. IMAGE SOURCE:
HTTPS://WWW.THISISCOLOSSAL.COM/2020/07/PENGUIN-FLOWCHARTS-KYOTO-SUMIDA-
AQUARIUMS/ ..ottt ittt sttt ettt s s s e s be st s b e st esass et essesessesesesesbese et assebessesesesensesesenensens 166

FIGURE 44 - SPECULATIVE APP SCREENS SHOWING A MORE-THAN-HUMAN CAT'S PERSPECTIVE OF THE CAT'S
WELLBEING. A SHOWS PICKLE'S LOCATION HUNTING A BIRD AND B SHOWS POTENTIAL PREDATORS
ENCOUNTERED AND STORIES FROM HIS HUNTING EXPERIENCES. .....coctriertirieneeeieseeenieeeeseeeeeseeenees 170

FIGURE 45 - SPECULATIVE APP SCREENS SHOWING MORE-THAN-HUMAN PERSPECTIVES ON SELF-TRACKING.
A SHOWS THE LIFE CYCLE OF FOOD (RICE) WITH AUDIO CLIPS NARRATING THE JOURNEY. B SHOWS A

DOG CALLED PEANUT WITH NARRATIVES BASED OFF BIOMETRIC DATA (PICTURE COURTESY OF VIOLET

FIGURE 46 - EXAMPLES OF SELF-TRACKING APPS FOCUS ON MULTIPLE BEING'S BODIES. FROM LEFT TO RIGHT; A) NIKE+ RUN
CLUB APP SHOWING A LEADERBOARD AGAINST OTHER MEMBERS SOURCE :
HTTPS://WWW.PAMPER.MY/NEWS/LIFESTYLE/TECH/NEW-NIKE-RUN-CLUB-APP-IMPROVES-RUNNING-EXPERIENCE/. B)
TRACTIVE SHOWING ACTIVITY MINUTES OF RECORDED CATS ACROSS THE WORLD SOURCE
HTTPS://HELP.TRACTIVE.COM/HC/EN-US/ARTICLES/360011008859-WHAT-ARE-THE-DIFFERENT-LEADERBOARDS. C)
WHISTLE SHOWING WELLNESS SCORE OF A PET SOURCE:

HTTPS://PLAY.GOOGLE.COM/STORE/APPS/DETAILS ?ID=COM.WHISTLE.BOLT. D) APPLE HEALTH SHARING FEATURES
SHOWING HEALTH METRICS ABOUT ‘MOM’ SOURCE: HTTPS://WWW.APPLE.COM/UK/NEWSROOM/2021/06/APPLE-
ADVANCES-PERSONAL-HEALTH-BY-INTRODUCING-SECURE-SHARING-AND-NEW-INSIGHTS/. ...cvevveerenreneereereeneeneas 177

FIGURE 47 - STRUCTURE OF THE STUDY PRESENTED IN THIS CHAPTER. 1.veeuveeteeurerteeeesseesesseesesseessesssensessesseesesseennes 179

FIGURE 48 - PERSPECTIVES OF CONTEXTUALISED GENERAL WELLNESS INFORMATION ABOUT MY CAT DUMPLING CHOSEN FOR
THIS STUDY. 1euveuteseeseeseeseeseesessessessessesssssessessessessessessensessessensesseseesessessessessensessessensessensensessessensessesessessens 180

FIGURE 49 - DIARY NOTING DUMPLING'S ACTIVITIES. ..vevtvrstirersessesesseseessesessessessessessessessessessessessessessesseseesessensenns 183

FIGURE 50 - KEY EVENTS CHOSEN AS DUMPLING'S ACTIVITIES THAT WOULD BE SENT TO PARTICIPANTS DURING ‘A WEEK IN THE
LIFE OF DUMPLING «.ceuteeitteeteestte et esteessteesitesbeesstesteesttessseesateesbeesaaesnbeesssesaseesssesnseesssesnsaensessnseenseesnses 184

FIGURE 51 - PICTURES OF CATS TAKEN WHILE OBSERVING DUMPLING'S ACTIONS, DIFFERENT ANGLES WERE TAKEN TO

UNDERSTAND WHAT WAS BEST FOR SIMULATING CATS’ PERSPECTIVES. vvvvveieiureeeeeeiirreeeeesessnneeeseesssnrerseeessnenes 184
FIGURE 52 - EXAMPLES OF SYSTEM PERSPECTIVE MESSAGES SENT TO PARTICIPANTS ..evvvvvuureneerereeeererersnnnnsaesesessesessnnnns 185
FIGURE 53 - EXAMPLES OF MESSAGES FROM CAT PERSPECTIVE SENT TO PARTICIPANTS .vvuuuuieeeeeeeererrersnnnneeaeseeeseesesennens 186

FIGURE 54 - STRUCTURE OF VARYING LEVELS OF CONTEXTUALISED INFORMATION (WHICH PARTICIPANTS RECEIVED WHICH

UPDATES FROM DIFFERENT PERSPECTIVES) DAY 1T AM — DAY 3 AM....oovivirirereereeeeteeeereeeseeseseeseseeseseesesseseasenas 188

12



FIGURE 55 STRUCTURE OF VARYING LEVELS OF CONTEXTUALISED INFORMATION (WHICH PARTICIPANTS RECEIVED WHICH

UPDATES FROM DIFFERENT PERSPECTIVES) DAY 3AM — DAY 5PM...ccuviiiieririenieenieeniieenieesteenieessessreessessseesane 189
FIGURE 56 - TABLE SHOWING DEMOGRAPHICS OF PARTICIPANTS ....eeeeeiauunrrreesasnrreeeeesanreneesssannneeessennseresessanmneneessas 191
FIGURE 57 — DAY 1AM — DAY 2AM UPDATES SENT TO PARTICIPANTS ....evtteeeerurreeeesannreeeesesanneeeessennreeesessannneeeessas 194
FIGURE 58 — DAY 2PM TO DAY 3PM UPDATES SENT TO PARTICIPANTS ....vvteeeesurreeressaaurereeeeseunreeeesesanreeeeessanmneneesens 195
FIGURE 59 — DAY 4AM TO DAY 5AM UPDATES SENT TO PARTICIPANTS .....eeeteeiuureteesaauiereeessaunreeeesesnreeeeessanmnnneeeens 196
FIGURE 60 — DAY 5 PIM UPDATES SENT TO PARTICIPANTS ..cceeteuuttteeesaaunreeeesaausreeeesaanseeeesssassseeessananseeesessannseneesans 197

FIGURE 61 — UPDATES SENT TO PARTICIPANTS 2, 4 & 6 THE AFTERNOON OF DAY 3 AND THEIR RESPONSES. TO FORM THE
HUMAN PERSPECTIVE, PARTICIPANT 2’S RESPONSE WAS SENT TO BOTH PARTICIPANT 4 & 6. WHATSAPP LAYOUT &
PROFILE PICTURES HAVE BEEN CREATED IN ADOBE XD TO PROTECT ANONYMITY. PICTURE BLURRED OUT IN 4 BECAUSE IT
RELATES TO THE FOLLOWING UPDATE ....vteeetteessutesesseeesseeesassesesseeessseessassessssssessssseessssessssseessssessssssessnssees 198

FIGURE 62 - EXAMPLE OF UPDATES SENT TO PARTICIPANTS 5, 4, 2, & 3 THE MORNING OF DAY 4. TO FORM THE HUMAN
PERSPECTIVE THE RESPONSE FROM PARTICIPANT 5 WAS SENT TO PARTICIPANT 2 AND THE RESPONSE FROM PARTICIPANT
4 WAS SENT TO PARTICIPANT 3. WHATSAPP LAYOUT & PROFILE PICTURES HAVE BEEN CREATED IN ADOBE XD TO
PROTECT ANONYMITY. MESSAGES BLURRED OUT AS THEY RELATE TO THE FOLLOW PROMPT. ...eoveerurerireerirenneennns 200

FIGURE 63 - ACTIVITY 1 — TIMELINE OF EVENTS SHOWING DIFFERENT LEVELS OF CONTEXT PEOPLE WERE SENT....ccvvveurenne 202

FIGURE 64 ACTIVITY 2 — PARTICIPANTS THOUGHTS AROUND EACH OF THE PERSPECTIVES TOP PICTURE SHOWS THE COMPLETED
ACTIVITY ettt et ettt e e e sttt e e s et e e e e s ausbe et e e e e s be e eeee s e anbe e e e e e s mse e e e e e s aaass e e eeeeaanbeeeeee s nseeeeeesanansaeeeeesannreneanaan 204

FIGURE 65 — ACTIVITY 2 ZOOMED IN VIEW OF THE WEAKNESSES OF HUMAN PERSPECTIVE, TO MAKE SOME OF THE RESPONSES
LEGIBLE. . etttteee ettt e e e e sttt e e e e e ettt e e e e e aan et e e e e e an bt e e e e e eaanb et e e e e e aneeeeeeeeaanbeeeeeeaanbbeeeeeee e nneeeeeeeannreeeeeeeannrneas 204

FIGURE 66 - RTA PROCESS. THE ARROWS INDICATE THAT THIS IS NOT A LINEAR PROCESS AND YOU CAN GO BACK TO ANY PHASE
WHEREVER NECESSARY ...t ituuttttteeeauttteeessauusteeaeesaunttteeseaaubeeeeesaaunseeaesaaansetaeassanseaeeeeaaannreeeeeesannsneeessannn 205

FIGURE 67 - ASSUMPTIONS OF DATA FROM INTERVIEWS THAT MIGHT CHANGE UNDERSTANDING DIAGRAM.......ccuvereneeenn. 207

FIGURE 68 - PARTICIPANTS RESPONSES LINKED TO SIMPLIFIED METRICS AND COMPARISONS. A STATES “I LIKE NUMBERS. GOOD

"m

TO DIFFERENTIATE DATA FROM ‘VALUE-ADDED’ DATA E.G., HEART RATE V ‘ACTIVITY’”. B STATES “IS THAT A NORMAL
HR FOR A CAT OF DUMPLING’S AGE? HOW DOES IT COMPARE?” WITH THE RESEARCHER’S COMMENTS ON THE POST IT
NOTE STATING “WHY CHILLING? VIDEO DOESN’T SUPPORT CHILLING BEHAVIOUR” ...ccuvieveeniieeieenieesieesieesnee e 210
FIGURE 69 — PARTICIPANTS RESPONSES TO SYSTEM PERSPECTIVE MISSING OUT ON COMPLEXITIES OF LIFE WITH SOME SYSTEM
APP SCREENS SHOWN RELATED TO THESE RESPONSES. ..eevtteteeruteereesssesteesseesseesseesssessseessessnsesssessnsesssesnses 213
FIGURE 70 - DIFFERENT TYPES OF PERSPECTIVES SENT THAT ALTERED WHAT PEOPLE THOUGHT WAS HAPPENING .............. 216
FIGURE 71 - DIFFERENT PERSPECTIVE UPDATES FROM DAY 4 AM (CATS FIGHTING) PARTICIPANT 1 WAS REFERRING TO WHEN
TALKING ABOUT THE TONAL SHIFT IN THE INFORMATION PRESENTED. 1.uvveeuveesureesueesereessuessseessesenseessessnsessessses 219
FIGURE 72 - SYSTEM AND CAT PERSPECTIVES SENT TO PARTICIPANTS ON DAY 3PM (DUMPLING WATCHING FROM THE
WINDOW) AND DAY 3AM (DUMPLING MEOWING FOR FOOD) ....viieiuvieeeiieeesireeeeueeeeteeeessreseeseeesseeeessessnnnes 220
FIGURE 73 - 'LIGHT-HEARTED' GRAPHICS PARTICIPANT WAS REFERRING TO...eeeeuvreerureeenureeesreeesaseeessuseesssesessnsessnseeens 222

FIGURE 74 - EXCERPT FROM WHY CAT'S PAINT BY SILVER AND BUSCH. IMAGE SOURCE:

HTTPS://AWFULLIBRARYBOOKS.NET/WHY-CATS-PAINT/ ...c.vvtireiereeireeereeereeetreenseesteeenseeesesenseeesesensessnreesessnns 223

13



FIGURE 75 - PROBLEMS WITH FILMING CATS FROM LEFT TO RIGHT. A) PICKLE'S BODY SHAPE BEING TOO DISTORTED BY THE
FISH EYE LENS B) DUMPLING STANDING IN FRONT OF THE CAMERA DESPITE THIS VIEWPOINT BEING FROM HIS

PERSPECTIVE C) LOW LEVEL LIGHTING IN PLACES LIKE A STORAGE CUPBOARD REQUIRED INFRARED CAMERA FOOTAGE

FIGURE 76 - DIAGRAM WITH RELEVANT SECTIONS FROM ACROSS THE THESIS WHERE DESIGN INSIGHTS FOR MORE-THAN-
HUMAN CONTEXT-AWARE SELF TRACKING SYSTEMS WERE DRAWN FROM THE FACES SHOW THE VARIOUS PERSPECTIVES
THE INSIGHTS MOSTLY ALIGN WITH (HUMAN FACE = HUMAN PERCEPTION OF INFORMATION, CAT = MORE-THAN-
HUMAN THEORY INFLUENCING INFORMATION, BOT = SYSTEM PERSPECTIVE ALTERING INFORMATION PRESENTED) ... 234
FIGURE 77 - CAT PERSPECTIVE PICTURES THAT HAVE VISUAL CUES THAT ALLOW PEOPLE TO JUDGE WHETHER TO ACT ON THE
INFORMATION PROVIDED. A — SHOWS ONE PROMPT SENT TO PARTICIPANTS FROM A CAT ON THEIR BED ON THE
WINDOWSILL UP HIGH BUT IF ABOUT A PERSON’S OWN HOME, THEY WOULD EASILY BE ABLE TO RECOGNISE THEIR OWN
LIVING ROOM. B — SHOWS A PROMPT SENT TO PARTICIPANTS ABOUT A CAT WATCHING A ‘SLUG” OR JADE PLANT LEAF
ON THE WINDOW, IT’S NOT CLEAR FROM HERE IF IT IS A WINDOW SO COULD BE SOMETHING TO ALERT SOMEONE TO IF IT
APPEARS THE CAT IS IN DANGER. «.veeuvteeuteesueerseesseeesseessseenseessseesseesssesssessssessseesssessssessseesssssnsesssessssesseesssees 236
FIGURE 78 - EXAMPLES FROM SYSTEM PERSPECTIVE THAT INFLUENCED HOW A BEING WAS PERCEIVED. A & B SHOW HOW
LANGUAGE USED INFLUENCED WHAT PEOPLE BELIEVED THE INFORMATION WAS ABOUT. C & D SHOW HOW GRAPHICS
ALTERED HOW THESE BEINGS WERE PERCEIVED.. ....eveeeeeeunreeeeeesaireeeessannereeeesannnreneesesnneneeessesnsneesessannneneesens 239
FIGURE 79 - SYSTEM AND HUMAN PERSPECTIVES THAT ALTERED TRUST IN THE INFORMATION PROVIDED. A — SHOWS HOW
LANGUAGE SUCH AS CLAWS FIRST, CONTRADICTED MENTAL MODELS ABOUT HOW CATS FIGHT. B — SHOWS SIMILAR
THINGS WITH QUESTIONS RAISED BY PARTICIPANTS ABOUT WHAT DUMPLING WAS ACTUALLY DOING (AS SEEN IN C).245
FIGURE 80 DALLE-2 GENERATED IMAGES RELATED TO THE UPDATE SENT TO PARTICIPANTS ON DAY 3 (WATCHING OUT OF THE
WINDOW). GENERATED PROMPT DESCRIPTIONS ON 2/06/2023 TO PRODUCE THESE IMAGES. A — ‘FISH EYE LENS
SHOWING AN ORANGE CAT WATCHING OUT OF A WINDOW WITH A SLUG ON THE WINDOW’. B — ‘A PICTURE OF AN
ORANGE CAT WATCHING OUT OF A WINDOW WITH A SLUG ON THE WINDOW’. C— AN IMAGE FROM A CAT'S
PERSPECTIVE. WATCHING A LEAF THAT LOOKS LIKE A SLUG ON A WINDOWSILL.. D — “FISH EYE LENS FROM THE
PERSPECTIVE OF A BRITISH BLUE SHORTHAIR CAT WATCHING A SLUG ON A WINDOW LEDGE’. E — ‘FISH EYE LENS
SHOWING A POMERANIAN WATCHING OUT OF A WINDOW WITH A SLUG ON THE WINDOW’. F — ‘A CAT'S PERSPECTIVE
WATCHING A SLUG . 11uttetteette sttt et e sttt steesite e bt esate e beesabe e bt e sat e e saaesate e beeeaseeabeesabeenbeesabeesatesaseesbneenseenseesns 272

FIGURE 81 - PHOTOS SHOWING SOME OF THE PLACES THE CAT BOT WAS PLACED TO GAIN THE VIDEO AND

PHOTOS USED FOR THE '"WEEK IN THE LIFE OF DUMPLING' ......oooiiiiitiecieeiee sttt et 330
FIGURE 82 - ACTIVITY 2 SYSTEM PERSPECTIVE STRENGTHS AND WEAKNESSES RESPONSES ....cceeeeraurreeeesannreeeeeesanreenenns 331
FIGURE 83 - ACTIVITY 2 CAT PERSPECTIVE STRENGTH AND WEAKNESS RESPONSES ...cceeeiiuurirrereraiireeeesennrreeeessanreeeesans 332
FIGURE 84 - ACTIVITY 2 HUMAN PERSPECTIVE STRENGTH AND WEAKNESSES ....uuuvtteeeeaiiteeeeeesairreeeesesnreeeeessanreeeesens 333

FIGURE 86 - ACTIVITY 1 DAY 1 AM AND PIM RESPONSES.....ccttteiuttteeeeaaiunrteeesasausreeeessanteeeesesassseeessesanseeeeessannseneesans 334
FIGURE 87 - ACTIVITY 1 DAY 2 AM AND PIM RESPONSES.....cettteiututeeeesaunrteeesanunteeeessanteeeesssanssseeessesaseeesessanseneesens 335
FIGURE 88 - ACTIVITY 1 DAY 2PM AND 3AM RESPONSES ...ceetteiutrteeeesaiunreeeesesunteeeesssnteeeesssssssseeessesssseasessssseseesens 335
FIGURE 89 - ACTIVITY 1 DAY 3PM AND DAY 4AM RESPONSES ..e.uvveeeeurererureeesreeessnsesesseesssseeessssessssseessssesessssessssees 336



FIGURE 90 - ACTIVITY 1 DAY 4PM AND DAY SAM RESPONSES .....vveeeeeramnrrreesesnrreeeesssnreneeessenmnneeessesnsenesessanmneneessns

FIGURE 91 ACTIVITY 1 DAY 5PM RESPONSES

15



Abstract

Self-tracking systems collate information about our bodies and present it
through metrics about an individual’s health and wellbeing (or their general
wellness). As these systems have progressed, they collate data not just about
ourselves but those around us, comparing our bodies to multiple other bodies,
both human and non-human, including companion animals like cats. A key
problem with the current dominant approaches is that they tend to miss out on
contextualised information about our general wellness experiences showing a
limited, singular perspective of what it means to be healthy and well. Such
perspectives can result in harm, by supporting some selves’ experiences over
others. In this thesis, it is asked what if self-tracking systems considered
different, “more-than-human” perspectives of contextualised general wellness
information? Through the introduction of different perspectives of
contextualised general wellness information, this thesis aims to understand what
it would be like to interact with these perspectives. This involves understanding
whether there would be implications with introducing alternative perspectives
into self-tracking systems and what this would mean for future self-tracking
system design. Using speculative design and design fiction through a ‘Research
through Design’ approach, these perspectives are explored to provide design

insights for more-than-human context-aware self-tracking systems.
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Chapter1 Introduction

This chapter presents an overview of this research, demonstrating what this
research is and why it was conducted. Firstly, this chapter will list terminology
needed to understand key concepts used throughout the thesis. Following this,
the overarching questions this thesis aims to address will be outlined. This
includes how these questions will be addressed and research motivations that
explain why this research has taken this approach. A brief overview of the
research area helps to summarise the key problem area that will be addressed
within this thesis. A chapter structure is included at the end of this chapter, so

readers know what to expect throughout this thesis.

1.1.1 Glossary

Throughout this chapter and the following chapters, different terminology is
used to explain concepts related to this thesis. For clarity, some of these words

are briefly outlined here:

Companion animals: In the context of animal-computer interaction,
commercially available devices that track animals’ activity are referred to as
companion animal technologies (van der Linden, 2021). Companion animals refer to
any cat, dog, rabbit, hamster, snake etc. that could be commonly referred to as a
'pet'. This terminology excludes animals in a professional role i.e., guide dogs or
emotional companion animals (Ramokapane et al., 2019) because the purposes
of tracking technologies are different for these animals. Companion animals are
used in this thesis over different fauna because of various self-tracking apps that
provide humans with information about companion animal's health and
wellbeing. While the term Haraway’s (2003) companion species is used in this

thesis, this term encapsulates both humans and companion animals.

Contextualised information: In this thesis, contextualised information refers to
details about someone’s general wellness that helps to understand why a certain

behaviour or event is happening i.e., why someone is exercising less, not just
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stating what exercise they’ve done, or not done, in a week. To increase
contextualised information, self-tracking companies are introducing context-

awareness features, using sensors and data to infer behaviours and actions.

Data: Where data is discussed, it is referring to data about a human or non-
human'’s health and wellbeing. Data in this thesis can be any number, character
or value gathered from a sensor or the internet as well as unedited video or

audio.

General wellness: Is about maintaining or encouraging an individual’s physical
and mental health and wellbeing, not linked to a particular condition or illness.
This might be through monitoring different habits such as a diet, exercise,
smoking, or alcohol consumption that can contribute to healthy living or general
wellness. General wellness products relate to the term used by regulatory
governing bodies such as the FDA to describe ‘low risk’ consumer products like

self-tracking technologies (Simon et al., 2022).

Harm: In this thesis, harm relates specifically to the impact information can have
on someone’s mental or physical wellbeing i.e., causing physical or psychological
distress such as bodily reactions or negative feelings that result in anxiety.
Information might also cause harm if it reveals previously hidden details which

might alter relationships or compromise privacy.

Information: Related specifically to tracking health and wellbeing, information is
discussed within this thesis as data that has been interpreted. This is often
shown in self-tracking systems through graphs, charts, artificial intelligence (Al)
generated insights. Sometimes this will be referred to as insights or metricised

insights.

Personal informatics: Both hardware and software tools that collect information
about a person either digitally such as apps or manually through diaries. This can

include health and wellbeing information but also anything that could be
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considered personal i.e., recording finances, productivity levels and hobbies such

as how many books read, or craft projects completed.

Self-tracking devices/technologies: Physical hardware that can be used to
monitor something about a human or non-human’s health and wellbeing i.e., a

watch, pet collar, sleep mat or earphones etc.

Self-tracking systems: Software that can be used to document, record, or
analyse a human or non-human’s health and wellbeing i.e., an application on a
phone or website linked either to a self-tracking device or used independently.
Where referred to as ‘the system’ or ‘systems’, this still means self-tracking

systems.

1.2 What does this thesis aim to address?

Focusing on metrics and system capabilities means self-tracking systems miss
contextualised information, only representing one small part of people’s health
and wellbeing experiences and providing one perspective of what general
wellness is. The literature shows that this is resulting in harm, hindering
wellbeing rather than supporting it. So, what if we acknowledge new
considerations of contextualised information through different perspectives of
health and wellbeing? How might designers do this? Would introducing these
perspectives reveal possible implications, whether these are opportunities or

challenges for designing context-aware self-tracking systems?

This is explored in this thesis using more-than-human theory to explore our
connection to those around us and reflect on their unique experiences of the
world. This can help explore considerations for context-aware self-tracking
systems and provide insights for those designing these systems. Therefore, this

research will address the following questions:

e What if self-tracking systems considered different (more-than-human)

perspectives of contextualised general wellness information?
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e What would this mean for future self-tracking system design?
o Asin, what would it be like to interact with these perspectives in
self-tracking systems?
o Would there be implications with including these new

perspectives?

To answer these questions, this research needs to consider the following:

Inclusion of information beyond metrics & bodily focus:

A focus on metrics about bodies, regardless of whether that body is human or
non-human, highlights current problems with designing for a collective.

Including information beyond these bodily metrics can begin to explore other
parts of health and wellbeing experiences. This could reveal possible implications
for future context-aware self-tracking systems. Design methods can include this
type of information in the early stages of developing context-awareness systems
(in the preliminary design phase) before these self-tracking systems have the
potential to impact people's wellbeing. This includes understanding what it might
mean to interact with these types of information and the associated
opportunities or challenges with this. We can explore this type of information

through different perspectives based on more-than-human theory.

Different perspectives of information through more-than-human theory:
While we cannot directly access non-human's experience of the world,
considering how non-human's health and wellbeing experiences differ from our
own highlights normative values embedded in current self-tracking system
design. Providing more-than-human perspectives of health and wellbeing
experiences could highlight implications for introducing these new types of
information in self-tracking systems. These implications might not be revealed

from human-centric approaches.

New considerations of contextualised information:
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These different perspectives will help explore new considerations for
contextualised information in self-tracking systems. As argued by Dourish (2004)
context is something which is dynamic, emerges and is lively so it arises from an
activity taking place. Therefore, context can be seen as interactional. Through
these new considerations, we can explore the implications of having this type of
information for those both directly and indirectly involved in self-tracking

systems.

1.2.1 What approach will this research take to answer these

questions?

Testing contextualised information can be difficult to do in the early stages of
developing context-aware systems because of the need for large data sets
(Kulkarni and Rodd, 2020). This thesis will take a research through design (RtD)
approach, using and developing speculative design methods to evaluate future
self-tracking system designs in the preliminary design phase before context
models are developed and tested. This is to understand potential implications of
a system design before they are implemented with the ability to impact on
wellbeing. Design approaches can therefore help create self-tracking systems
that explore inequalities and consider harm, supporting wellbeing rather than
hindering it. Using this approach means this thesis will be able to provide explicit
examples for what different perspectives of general wellness information might
look like and might be used in self-tracking systems. While these methods will be
explained in depth in the research process chapter (Chapter 3), previous work
taking a similar approach is explained here to provide an idea about what this

thesis will entail.

An example linking to the self-tracking field is Howell et al's Heart Sounds Bench
(2019). Reflecting the ethical focus in this paper which acknowledges biosensing
beyond metricised insights, the term heart ‘sounds’ is used by the authors
instead of the term heartbeat. This is to reflect “the continuous sounds of the
heart and body, rather than only the discrete beats per minute” (2019, p. 4)

showing embedded theory in the approach. The bench has stethoscopes
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attached to each arm where people can listen to each other’s heart sounds with
the aim of reflecting on other people and their lives in a public space. This shows
how RtD can be used to focus on ethical considerations of future design before
it exists in a live setting where it could cause harm, showing the benefits of using
this approach for designing new technologies. Using speculative techniques, the
bench acted as a probe with a Wizard of Oz method (Gaver et al., 1999) used to
make people feel the bench was a working prototype, when in fact it was the
same pre-recorded heart sound on a mobile phone connected to a speaker in the
stethoscope hidden inside the bench arms. By interviewing participants before
and after they interacted with the probe, the researchers could use these
reactions about the artefact to outline why life-affirmation could be important in
future designs around the public space. The techniques used reflect similar
approaches taken for the final stages of this research as explained in depth in

the Cat Study (Chapter 6).

Additionally, it should be noted that research through design can also be done
with non-humans as well. In their paper outlining RtD in animal computer
interaction (ACI), French et al (2017) present a case study of a project they
carried out with captive elephants to understand how to develop interactive
systems, where little is known about how elephants interact with interfaces. Due
to this unfamiliar area, making became a vital part of the process, designing
prototypes with the keepers and letting the elephants interact with the
prototype was vital for this context. This is because the elephants could not give
feedback on more abstract representations of a prototype i.e., sketches. The
authors make it clear that design decisions made to create the prototypes were
just as important and therefore needed to be documented through traditional
RtD techniques i.e., annotated workbooks that show the development of
prototypes and help document the RtD process. This helped to understand and

share how knowledge was produced as part of the making process.
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1.3 Research motivations & background

It is important to consider the background and context this PhD was completed
in, as this helped influence the work developed in this thesis. Before starting this
PhD, | completed my MSci in Computer Science and Design in the School of
Computing and Communications at Lancaster University. In my final year |
worked at an m-health start up, exploring how the company could create future
products to stay ahead of the competition. This fed into my Masters dissertation
creating speculative prototypes (a digestible nanobot, wearable patch) and
interfaces (website, patient and doctor app) to discuss speculative future digital
healthcare systems. This experience has influenced the use of speculative
methods and a focus on digital health technologies presented in this PhD thesis.
Following this, | applied for a PhD as part of the Beyond Imagination project and
became part of the factory and workplace group. This group focuses on
transforming the what, how and when of work through data-driven approaches

i.e., machine learning in a healthcare setting.

As will be discussed, current technological design can promote biases and
reinforce societal structures. This provides a lot of the critique of system design
presented in this thesis. The first book | read as part of this PhD was Meredith
Broussard’s Artificial Unintelligence (2018) after she appeared on a podcast
explaining techno-chauvinism (the idea that tech will solve everything) and
unconscious biases in system design. My interest in feminist studies from a
young age has made me aware of ways the world has not been designed for
myself and many others. | seem to always be drawn to any topic of discussion
around inequalities in society. This has influenced doing design research to
understand the problems with relying on technological systems to address social

issues that can impact people’s lives.
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1.4 Introduction to this research area

1.4.1 What are self-tracking systems?

People have been tracking things about themselves as far back as the 16t
century (Sysling, 2020). From diaries, notes, photographs, analogue devices
(thermometers, weighing scales) to today’s digital devices and tools (wearable
devices or spreadsheets); people are recording their bodies and daily habits to
document, analyse and reflect on data about themselves (Crawford et al., 2015).
Digital devices are making tracking practices more appealing. Internet of Things
(loT) devices collect and share data via the internet and are expected to grow to
over 150 million in 2024. Consumer wearables make up over 40% of all loT
connections (Government Office for Science, 2021). Consumer wearables can be
any device that typically attaches to and measures our bodies, whether this is an
activity tracker or watch, earphones or specialised shoes used to track heart
rate, step count etc. Within this thesis, this form of tracking is referred to
through the term self-tracking. Self-tracking technologies are digital devices that
allow people to capture or infer data about themselves. These technologies
often use applications, either through websites or mobile devices, to present
information about an individual. These applications in this thesis are referred to
as self-tracking systems. These insights relate specifically to someone’s general
wellness, otherwise known as day to day functioning as determined through
physical and mental health & wellbeing (sometimes just discussed as health and

wellbeing).

1.4.2 How is general wellness information currently presented in

self-tracking systems?

1.4.2.1 Through quantification focusing on metricised insights

Self-tracking systems are designed to collate data about an individual using
sensors either in our phones or wearable devices, processing data from these
sensors into digestible, quantified metrics. Through self-tracking interface

ign, i vide i i u w . -
design, metrics provide information about someone’s general wellness. A self
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tracking application might show different metrics about psychological or
physiological measurements i.e., stress or sleep quality (Figure 1A&B). Different
colours, sometimes in ‘traffic light’ schemes i.e., green, amber, red, might be used
to indicate various metrics or show whether a goal was close to being achieved
(Figure 1A&B). Charts, graphs, or percentages might be used to summarise
activity levels (Figure 1B). Gamification aspects like badges can show
achievements linked to events such as World Environment Day or for an activity

goal reached i.e., 10,000 steps (Figure 1C).
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Figure 1 - Self-tracking systems. Left (A) Garmin Connect’s breakdown of stress levels source:

https://play.google.com/store/apps/details?id=com.garmin.android.apps.connectmobile. Middle (B)
Withing's overview of different metrics like sleep quality and step count source:.
https://play.google.com/store/apps/details?id=com.withings.wiscale2. Right (C) Apple Watch Fitness app
showing various badges that can be obtained source: https://discussions.apple.com/thread/253727938.

1.4.2.2 Through comparisons between human and non-human bodies

Self-tracking systems often focus on our own bodies in relation to health and
wellbeing. As these systems have progressed and become integrated in our day
to day lives, they collect data not just about ourselves but those around us.
Figure 2 shows self-tracking apps using metrics to compare our bodies with

multiple bodies (e.g., family members or friends). Gamification metrics can collate
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information about fastest run times (Figure 2A), collectively ranking everyone
using the app and comparing us to each other. Users can also create challenges
comparing themselves to close connections such as friends or work colleagues
(Figure 2B). Interestingly, despite the physical differences, our bodies are also
compared to non-human relations such as companion animals (Haraway, 2003),
otherwise known as pets i.e., the step count between a dog and owner (Figure
2C).
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Figure 2 - General wellness application screens showing how ourselves are compared to other humans
and non-humans. Left (A) Strava showing a leaderboard of fastest running time source:
https://play.google.com/store/apps/details?id=com.strava. Middle (B) Samsung Health showing a step
challenge set between friends source:
https://play.google.com/store/apps/details?id=com.sec.android.app.shealth. Right (C) FitBark linking to
FitBit to show comparative steps between you and your dog source:

https://play.google.com/store/apps/details?id=fitbark.com.android.

1.4.2.3 But focusing on system capabilities lacks context about people’s

health and wellbeing experiences

As outlined by Hong (2020) self-tracking systems are focused on turning things
like friendship and happiness into metrics “not in terms of what is most
meaningful [to a person] but what aspects of it [i.e., friendship] can be

rationalised at the lowest cost-and, increasingly, recombined and sold on for
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maximum profit” (ibid, p. 182). Relying on system capabilities (representing
complex behaviour through metricised bodily insights) to sell more products,
might not align with what people want from their self-tracking systems. Bietz et
al., (2016) explain how focusing on objectivity results in a lack of context as self-
tracking systems fail to “capture the nuance of the investigated phenomena [the
user's overall health, for example] and the richness of how we actually live”
(ibid). This is also reiterated by Spiel et al., (2018) who explain how measuring
only discrete metrics indicates that “a joyful step and a miserable step have the
same value”. Instead, Spiel et al., argue that self-tracking systems should

consider “a person’s experience while taking it [the steps]” (ibid, p.5).

1.4.2.4 Context-awareness features

To try to determine people’s context, companies are introducing context-
awareness features, using sensors and data to infer behaviours and actions. We
can see this through some existing self-tracking features. Figure 3A shows
Apple’s AirPods new feature ‘conversational awareness’. This detects when a
user speaks, reducing volume in the headphones allowing people to continue a
conversation without having to pause their music (Apple, 2023a). Self-tracking
systems are also utilising machine learning (ML) to provide new features like
automatic activity recognition (Dorn et al., 2019). This can be seen in Figure 3B

which shows how FitBit can determine if someone is walking or riding a bike etc.
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Figure 3 - Context Aware Self-Tracking Examples - A: Apple's AirPods 'conversational awareness' source:
https://9to5mac.com/2021/10/06/turn-on-airpods-pro-conversation-boost/. B: FitBit's automatic activity
recognition source: https://www.freecodecamp.org/news/how-i-analyzed-the-data-from-my-fitbit-to-

improve-my-overall-health-a2e36426d8f9.

However, these approaches to context assume that context can be known as it
arises from a particular setting or activity, following a technical approach to
context as outlined by Dourish (2004). This means that it is presumed that
everyone completes activities in the same way, providing generalised insights
rather than insights that are specific to an individual. But what are the problems

with providing generalised insights based on bodily metrics?

1.4.2.5 Technical approaches to self-tracking system design reinforces
systemic inequalities and causes harm

Vincent explains how measurements have become necessary for humanity to
“measure the world around us and, as a result, understand it better” (2022, p. 3).
Also, that this is not distinct to humans with non-human animals also using
measurement “to distinguish between bigger and smaller piles of food” (ibid).
However, as explained by Guyan using quantitative data means decisions are
“made about who to count, what to count and how to count [which] are not
value-neutral but bring to life a particular vision of the social world” (2022, p. 1).

Through viewing us as a collection of bodies, self-tracking systems prioritise
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certain bodies over some, highlighting which lives these systems feel are

important to count.

Through excluding or ignoring certain bodies, it can mean self-tracking systems
are detrimental to wellbeing. Self-tracking systems present one view of what it
means to be healthy and well and that the same actions are capable by all
bodies. These assumptions imply that everyone self-tracks identically and that
every goal is achievable. This can result in increased pressure to constantly
engage or to form a reliance on the information provided, even when the final
goal i.e., pregnancy might not even be achievable (Figueiredo et al., 2018). This
process causes an emotional toll for people, causing physiological i.e., delayed
menstrual cycles and psychological i.e., anxiety responses (ibid) effects. For
those with chronic illnesses having these metrics reminds them of their illness,
sometimes resulting in hopelessness because of the normative notions included

in system design (Ayobi et al., 2017).

Comparisons used to compare our bodies in self-tracking systems can help
create narratives across time that reinforce roles within society, which might
view some selves as lesser i.e., where women are compared to men (Crotty,
1998). Additionally, by not acknowledging certain people using a self-tracking
system they may erase or misrepresent identities in the process i.e., not
acknowledging non-binary individuals through fixed binary categories (Guyan,
2022; Figueiredo et al., 2018). They could also be seen to ignore certain
experiences, such as how our companion animals experience the world (Leong et
al., 2020). Designing their wellness experiences in the same way as our own
could miss out vital aspects of their health and wellbeing. Equally, this could
reinforce power relations i.e., between an owner and a cat (Tsaknaki et al.,
2022). Also, these comparisons can reveal previously hidden information about
people’s behaviours which can result in tensions in relationships (Tolmie et al.,
2016).
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These issues can be seen in new features added to self-tracking systems, like the
‘tone’ feature on Amazon Halo’s self-tracking app (Amazon, 2023). While
discontinued, it highlights problems with relying on system capabilities to
address social issues and context-awareness. As seen in Figure 4, tone detected
voices through a microphone to help determine how you are perceived by
people in a conversation (i.e., amused, friendly, happy) regardless of context. By
qguantifying complex emotions into a few words and comparing voices to a non-
representative dataset?, this feature reflects a certain worldview? with
assumptions and biased judgements about whose tone is considered positive.
This means that by viewing us as a collective, certain groups or voices
underrepresented in the dataset could inaccurately be viewed as having a
negative tone. This could result in negative consequences, potentially hindering
someone’s wellbeing i.e., questioning whether they sound approachable which
could increase anxiety levels in social situations. This highlights how future self-
tracking design needs to change to create systems that support rather than
hinder wellbeing, better representing everyone using these systems in the

process.

1 Amazon states it does not work for ‘everyone’ and best supports male American voices.

2 This will be explained in more depth in later chapters, but essentially how you see and
experience the world or your ‘worldview’ will differ dependent on your identity, culture,
background, locality etc. This can impact the way you design as these decisions are often a

reflection of yourself.
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Figure 4 - Amazon Halo Tone feature which shows how you sound to others source:

https://www.amazon.com/Amazon-Halo-Fitness-And-Health-Band/dp/B07QK955LS

1.5 Chapter structure

The following chapter structure will show how the chapters respond to the
research questions presented in this chapter. The project chapters build on each
other to help explain how design can be used to create different perspectives in
future self-tracking systems. This will also provide a brief overview of what to

expect at each stage of the thesis.

Chapter 2 - Literature Review: Expanding on the framing of self-tracking
technologies discussed in this chapter, this chapter outlines important
terminology and related work. This helps justify why introducing new
perspectives into self-tracking systems could reveal possible implications for
considerations of contextualised information. This related work spans various
fields, including but not limited to self-tracking, context-aware computing,
wellbeing and more-than-human research. By outlining existing gaps, it is

explained how this research positions future self-tracking system design.

Chapter 3 - The research process: This chapter explains how my views about

knowledge and reality differ from how knowledge and reality is represented in
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current self-tracking research. Following this, it is outlined how research through
design, speculative design and design fiction, with an emphasis on world-
building, are used within this research. Making and developing artefacts are
shown here to be a vital part of this process. The positionalities discussed
influenced the theory | was drawn to, and the way projects were conducted, and

the form of analysis produced.

Chapter 4 - Understanding what context is (CoCo): Exploring the creation of a
fictional world Connected Companion (CoCo), a context-aware health tracking
wearable and application, the complexities of designing with context are
highlighted. This project reflects problems with using a system perspective to
include contextualised information in self-tracking systems. Insights from this
project indicate that self-tracking systems can have social consequences when
capturing information about our lives. This helped to develop insights presented
in the following chapter around whether adding new considerations of
contextualised information, through different perspectives, could have

implications for future self-tracking system design.

Chapter 5 - The self, multiple beings and their bodies (Selves and Beings):
Based on the insights gained from CoCo, this chapter outlines different
considerations the self, their bodies and how these systems compare those
bodies to other selves (multiple beings) in self-tracking system design. As briefly
outlined in this chapter, this can be problematic, indicating that there needs to
be new considerations for including contextualised information in future self-
tracking systems. This chapter outlines what it means to move beyond bodily
metricised goals to consider other aspects of health and wellbeing experiences.
Drawing on more-than-human theory, the way we relate to each other (both
human and non-human animals) reveals considerations for depicting
relationships in self-tracking systems but also reveals problems based on
different social factors. This chapter proposes alternative perspectives to

contextualised health and wellbeing information. It also indicates the possible
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implications of introducing these new perspectives into self-tracking system

design.

Chapter 6 - Data experiences about those around us (the Cat Study): This
chapter builds on the insights discussed in chapter 5, to explore more-than-
human perspectives in context-aware self-tracking systems. This involves
understanding how people might interact with new perspectives of information
about those around us. This is explored through a study titled introducing more-
than-human perspectives of contextualised general wellness information about
cats. In this study, 6 cat owners were sent varying levels of contextualised
information about my cat’s health and wellbeing. This study revealed potential

implications for including these new perspectives in self-tracking systems.

Chapter 7 - Discussion: Bringing together insights from the previous three
chapters, this chapter will outline design insights for more-than-human context-
aware self-tracking systems. This will show the implications (including the
opportunities and challenges) when people interact with different perspectives
of contextualised general wellness information and what this will mean for

future self-tracking system design.

Chapter 8 - Conclusion: This chapter will explain the key takeaways from this
thesis and why this research was necessary to do. It will do this by addressing
two contributions to knowledge. Firstly, the main contribution, introducing
more-than-human perspectives of contextualised general wellness information
and the design insights these provide for self-tracking system design. Secondly,
the design methods developed to introduce these perspectives that helped to
apply more-than-human theory to design practice and introduce contextualised
information in the early stages of the development process. Additionally, it will
discuss the limitations and recommendations for future applications of this

research that were outside the scope of this PhD.
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Chapter 2 Literature Review

This chapter begins by explaining terminology within this research. This includes
what self-tracking and personal informatics are (section 2.1), how context is
used to provide more informatics in self-tracking system design (section 2.2) and
the associated challenges with this (section 2.2.4). This is tied in with a
psychological and technological perspective of what wellbeing or ‘wellness’ is
(section 2.3). It is explained that self-tracking systems might be hindering our
own wellbeing (section 2.3.3) and the wellbeing of those around us (section
2.4.2). Looking in depth at how we currently understand these informatics about
our health and wellbeing (section 2.4), new directions for future system design
are outlined by introducing different perspectives of contextualised information
from more-than-human theory (section 2.5). Introducing these new perspectives
could have possible implications (whether these are opportunities, challenges or
insights for future self-tracking system design). This chapter ends with an outline
of where this research positions itself in relation to gaps presented in the

literature (section 2.6).
2.1 Personal Informatics

2.1.1 What are Personal Informatics?

Personal informatics (PI) refers to a collection of tools that allow people to
gather “personally relevant information for the purpose of self-reflection and
gaining self-knowledge” (Li et al., 2010). This “personally relevant information” is
often provided through digital technologies such as wearable technologies (a
watch or activity tracker) or through mobile applications. Data is obtained from
sensors such as accelerometers, GPS, as well as online activity, and user inputs
to infer information about people’s behaviours or actions (Rooksby et al., 2014).
This information can include quantified insights such as graphs or metrics but
can also be qualitative such as notes or images. These informatics can be used in
many areas including health (Liao et al., 2020), wellbeing (Costa et al., 2019),
productivity (RescueTime, 2023) and finance (Mint, 2023). Over time, the design
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of Pl systems has largely been about insights from metrics (Crawford et al.,
2015). The Quantified Self (QS) movement (Wolf and De Groot, 2020) helped
expand this into a more mainstream setting, helping to popularise the idea that
we can learn more about ourselves through numbers. Today, people still want
insights about their general health and wellbeing or ‘wellness’. In 2022, it was
reported that 40% of UK consumers have access to a smartwatch or fitness
tracker (Henshall and Carkett, 2022). This means this type of data is now part of

our day to day lives entangled in our routines, relationships and environment.

Personal informatics are discussed in this work through the term self-tracking
with this term providing a focus on the health and wellbeing area (Neff and
Nafus, 2016). Self-tracking technologies allow people to capture or infer data
about themselves which is then used to inform general wellness decisions. This
might be through self-tracking systems i.e., mobile or web applications used for
tracking activity levels, weight, hydration & diet, sleep, recovery & stress levels,
periods, pregnancy?, UV levels, alcohol intake etc. These applications are often
connected to a wearable. This could be a device like activity trackers or smart
watches (Figure 5A) (Fitbit, 2021; Apple, 2023b; Garmin, 2023) or jewellery
including smart rings (Figure 5B) (Oura, 2023). This could also be wearables that
tackle more targeted health and wellbeing needs such as hearables (Figure 5C)
(Kokoon, 2023), sleep mats (Figure 5D) (Withings, 2021), smart shoes and sports
clothing i.e., swimsuits (Figure 5E) (WHOOP, 2022; Under Armour, 2023).
Examples can be seen in literature around physical representations of self-
tracking data (Sauvé et al., 2017; de Haan et al., 2021; Houben et al., 2019; Khot
et al., 2015) and analogue tracking such as journaling (Abtahi et al., 2020; Ayobi
et al., 2018). Within this thesis, the focus is only on the digital side of self-

tracking, aiming to analyse the design of current self-tracking systems and

3 Even though the goal with fertility apps is pregnancy, or prevention thereof, rather than
‘fitness’ or ‘wellness’, these fertility apps track physiological and psychological
measurements including temperature & mood changes and so fall under the term self-

tracking described here.
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reflect on possible implications of future self-tracking system design.

Self-tracking systems
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Figure 5 - Self tracking technologies and their associated systems. A - Fitbit sources:
https://help.fitbitcom/articles/en_US/Help_article/2435.htm and

https://www fitbitcom/global/uk/home. B - Oura smart ring source: https://supportouraring.com/hc/en-
us/articles/360058599753-How-to-Use-the-Oura-App https://ouraring.com/. C - Kokoon headphones
source: https://apps.apple.com/tt/app/kokoon/id1533992618 and https://uk.kokoon.io/?region=uk. D -
Withings sleep mat source: https://supportwithings.com/hc/en-us/articles/360023570034-Move-ECG-
What-is-the-Sleep-score- and https://www.withings.com/us/en/sleep. E - WHOOP x Tyr swimsuit source:
https://www.reddit.com/r/whoop/comments/krah2k/highest_strain_ever_with_two_swim_workouts_
each/ and https://shop.whoop.com/en-us/products/tyr-x-whoop-womens-diamondfit-swimsuit-

1/?sku=932-02-00-1-3 Why do people self-track?

There are varying reasons why people might self-track such as for self-
knowledge and self-reflection (Li et al., 2010). Rooksby et al (2014) split people’s
tracking intentions into a few categories, described below. They refer to self-
tracking as lived informatics to represent the messier ways people track in their

day to day lives.

e Directive tracking - Those that track with a goal i.e., to lose weight.
e Documentary tracking - Recording events rather than trying to improve or

change the insights provided.
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e Diagnostic tracking - Diagnosing a particular illness based on data from
various sensors.

e Collecting rewards - Might be in relation to a health insurance scheme or
simply enjoying the gamified aspects of these systems i.e., badges
representing different step counts completed.

e Fetishised tracking - People’s interest in gadgets and technology therefore

having a curiosity around new-found knowledge about themselves.

These intentions for tracking provided inspiration for the speculative artefacts
created in some of the projects outlined in the following chapters. With these
different intentions for self-tracking, it has been found that there are many
pitfalls to tracking such as lack of scientific rigour (Choe et al., 2014) as well as
informatics that are too in depth and technical (Sheth et al., 2018) but also might
not give people enough relevant information (Rooksby et al., 2014). Li et al
(2011) noted how reflecting on Pl data often indicates a mismatch between user
goals and data collection. They refer to the relevance paradox; people don’t
necessarily know what data is important to them and don’t track it, but when it
is important, they don’t have the necessary data to reflect. This leads into the
relevance of context within this work and why context and context-awareness

have been considered important within the self-tracking space.
2.2 Context-aware computing and self-tracking

2.2.1 Ubiquitous computing

Ubiquitous computing was first described by Weiser (1999), creating
technologies that blend or ‘disappear’ into our everyday life and are available all
the time everywhere. Pervasive computing (Saha & Mukherjee, 2003) was
introduced later using technological advancements such as wireless
communications to make the idea of ubiquitous computing possible. Pervasive
computing relies on systems that can make contextual decisions to help adapt
and respond to human needs. This is best seen through Internet of Things (loT)

devices which can connect to the internet and communicate with other devices.
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For example, your alarm clock syncing with your coffee machine to make coffee
when you wake up. Self-tracking devices are an example of loT devices
becoming increasingly pervasive (Perera et al., 2014). They learn over time by
combining multiple sensors to process, interpret and produce insights about
different health and wellbeing contexts such as steps, analysing sleep quality or
monitoring weight loss etc. These technologies rely on contextual information
for making decisions about our health and wellbeing, but how is context defined

within this work in relation to self-tracking devices?

2.2.2 What is context?

Within Human-Computer Interaction (HCI) and Computer Science, context
definitions are based on early research into context-awareness. Abowd & Dey
discuss how context is information that is used to “characterise the situation of
an entity” (1999, p. 3) with this entity being either a person, place or object that
is relevant to “the interaction between a user and an application” (1999, p. 4).
Schmidt et al., in a vaguer way, state that context is “that which surrounds and
gives meaning to something else” (1999, p. 1). Schilit et al's (1995) work into
context, highlights how context is not just about a person but also the physical
environment like time, temperature, noise levels, lighting etc. as well as the
computing environment such as the network capacity and available sensors.
Schilit et al., highlights that location is not the only important thing for context,
with Abowd & Dey also stating that identity, activity and time are important

context aspects to consider.

However, what context is can be debated, Dourish (2004) suggesting that there
is a mismatch between the technical and social aspects in the way context is
discussed. Rather than focusing on representations of context, Dourish argues
that context is an interactional problem with context being dynamic and that
context is “actively produced, maintained and enacted in the course of the
activity at hand” (ibid, p. 22). Acknowledging that context is something that
emerges and is lively rather than a particular setting is important to consider

when looking at context-aware systems. Abowd & Dey state that a system is
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context-aware “if it uses context to provide relevant information and/or services
to the user, where relevancy depends on the user’s task” (1999, p. 6). Combining
these two definitions, the framing of context as an interactional problem is how

context and context-awareness is considered in this work.

In his TED talk Phill Motuzas (2015) discusses how our devices exploit our
natural skills from living in the world. Phones exploit sensors being sensitive to
motion and touch as well as using features like the camera and microphone to
replicate our ability to see, hear, move and interact with the world. He argues
that this is an example of how our devices use context to create natural
experiences with technology. As self-tracking devices are examples of loT
devices these devices’ connection to our bodies mean they have the ability to
sense ourselves and our environment and can be considered ‘smart’. Motuzas
states that these devices will only be smart when they have context, such as a
watch using sensors to determine what someone is holding. This is the basis for
context-aware computing, how our technology, including interconnected
devices like 10T, can use sensors and masses of data to make intelligent decisions

based on our context allowing for more dynamic system design.

2.2.3 Context-awareness in health and wellbeing

Context-aware features are commonly seen in activity trackers combining
sensors with algorithms to determine what activity you are doing (e.g., running
vs walking) and where you are doing this activity (e.g. a geolocated path within a
local park). To better predict these contexts, technologies have started to learn
about a person’s context from sensors, other technologies and environments for
behaviour change interventions (Thomas Craig et al., 2021) and personalised
health feedback and monitoring (Khowaja et al., 2020). Lupton (2020) also
defines this as a "data assemblage"; a mix of data from people, sensors and their
context which represents a ‘frozen’ moment in time, which also changes over
time as different agents or people use them for decision making. The aim of

gathering this data over time is to provide more context-aware insights into a
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person’s behaviour and therefore give better recommendations or information

related to health and wellbeing.

Some examples of these context-aware insights can be seen more broadly in
sensor applications in the health and wellbeing space. Context-aware systems
can be used for detecting movement for more accessible rehabilitation i.e., after
a fall (Lo Bianco et al., 2016; Rick et al., 2019), as well as recognising behaviour
such as using sensors to detect when someone is eating (Thomaz et al., 2015).
The insights provided can be used to provide recommendations (Gyrard & Sheth,
2020) and in some cases to change behaviour i.e., improve sleep quality (Lee et
al., 2017), nutrition (Nouh et al., 2019) or provide interventions to help relieve
symptoms (Lee et al., 2018). This behaviour change might be as simple as a
nudge, acting as a reminder to do something i.e., medicine adherence (Pater et
al., 2017) increasing autonomy and self-monitoring (Kalpouzos et al., 2015).
Equally these insights could be used for self-awareness of lack of movement
(Van Dantzig et al., 2013) or particular behavioural patterns linked to medical
conditions (Tucker et al., 2015). Where necessary this context can also be used
to alert others if there appears to be a problem (Zhang et al., 2013; Pater et al.,
2017; Ma et al., 2018).

2.2.4 Challenges related to context

The examples in the section above also highlight challenges with using tracking
technologies to infer health and wellbeing states. They show potential problems
with designing for variable conditions such as location and show complications
that can occur with using sensor data to interpret information about the human
condition, for example the differences in human behaviour. Despite Dourish’s
work around context as an interaction problem, technical problems still seem to
dominate the self-tracking context-aware literature (Solis et al., 2019;
Ghandeharioun et al., 2016; Ng et al., 2022; Katz et al., 2018; Perera et al., 2014).
These problems include things like the internal and external context conflict.
Internal conflict referring to two context sources that cannot determine where a

user is i.e., a sensor says they're in the kitchen but the calendar says they're in a
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meeting. External conflict referring to inconsistency between two bits of context

i.e., multiple motion sensors providing different readings.

For user experience designers, these technical problems are less useful as they
may wish to look at how people interact with self-tracking systems when
missing needed context about their health and wellbeing. Additionally, they may
wish to look at what the potential implications of including new types of
contextualised information in self-tracking systems might be. Kulkarni (2020)
explains how testing context can be difficult early on because of the need for
large datasets. This is explained through the cold start problem, with systems
having insufficient information available at the start so are unable to adapt to
someone's context. Design can intervene here, using methods (discussed under
Chapter 3) to integrate contextualised information through exploring interaction
with contextual information in self-tracking systems early on. This is referred to
in this research as integrating contextualised information in a preliminary design
phase. One of these interaction problems is seen through Liu et al's (2015) work
highlighting issues with contextualised information in sleep tracking. For
example, these systems don't necessarily interpret data within context. People
with sleep issues know they sleep poorly; they need to know why they slept
poorly rather than a system stating how poorly they slept. Looking at people’s
interactions with self-tracking systems and the contextual considerations around
this could reveal implications for understanding health and wellbeing

information. Missing this context can also be detrimental to wellbeing.

2.3 Technology and wellbeing

2.3.1 What is wellbeing?

While health and wellbeing are discussed throughout this work, wellbeing is
focused on here because self-tracking technologies are referred to as general
wellness devices by regulatory bodies such as the Food and Drug Administration
(FDA) (Simon et al., 2022). Therefore, they do not follow the same protocols as

medical or health devices, despite this line becoming increasingly blurred (Brophy
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and Hope, 2021). Equally, this thesis explores wellbeing in relation to the impact
self-tracking devices can have on our wellbeing. However, it should be
acknowledged that health and wellbeing influence each other, with both physical
and mental health influencing wellbeing and wellbeing also impacting health
(Department of Health, 2014). But what is wellbeing? As described in Calvo and
Peters Positive Computing book (2014), our wellbeing is dependent on basic
needs such as access to food, water and shelter and once these have been
satisfied the definitions of wellbeing get complicated. These definitions,
according to Calvo & Peters, fall into three philosophical standpoints; medical,
hedonic and eudaemonic. The medical approach to wellbeing sees wellbeing in
relation to our mental health, that is someone is well if their mood and
behaviours don'’t fall into a “mental dysfunction” (Calvo and Peters, 2014, p. 14).
This is like how being physically well or healthy means “without illness”. This
approach follows frameworks and guidelines (such as the manual of
psychological disorders i.e., DSM) around how to diagnose and intervene to

improve wellbeing.

Other approaches outlined by Calvo and Peters promote healthy functioning for
the general population, rather than focusing on those that are ‘ill’ (also known as
preventative healthcare). This aligns with self-tracking technologies that have a
focus on general health, wellbeing and self-monitoring, referred to in this work
as general wellness. The following approaches reflect viewpoints in the literature
read that helped to build critique for future self-tracking design considerations.
The hedonic approach, meaning pleasure, regards wellbeing as a combination of
pleasurable experiences, also linking to our goals and attainments in life and how
satisfied we are with these different aspects. While hedonism tends to focus on
our positive emotions, the eudaimonic approach acknowledges that there is
more to wellbeing than positivity. It explores how wellbeing links to our
engagement, relationships and human potential which aligns the most with
more-than-human theories included in this thesis, outlined in section 2.5. As this

thesis includes people's understanding of contextualised information about
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health and wellbeing, how we are motivated to engage with technology

designed to support wellbeing is important.

Part of this approach includes a theory by Ryan and Deci (2000) know as self-
determination theory (SDT) stating that autonomy, competence and relatedness
are key parts of motivation and wellbeing. Autonomy is the idea that we have
control over our behaviour but more importantly that we act in alignment with
personal goals and values. Competence is the feeling of being able to do
something and relatedness is a sense of belonging and being connected to
others. Competence and relatedness reflect ways to explore how people might
interact with contextualised information in self-tracking systems and how it is
explored within this research; understanding what this data means and feeling
more connected with others through this new understanding of themselves and

those around them.

As well as acknowledging there is more to wellbeing than positive emotions, a
lot of the work in this area links with scientific approaches to defining wellbeing
through quantitative measures such as scales or models. These include the
Psychological General Well-Being Index (PGWBI), Satisfaction with Life Scale
(SWLS) and the Subjective Happiness Scale (SHS) (Isaacs et al., 2013). Aligning
with the eudaimonic approach, factors that contribute to wellbeing in this thesis
consider things past what we can physiologically measure. This can include our
past experiences, social circles and our environment, linking with more-than-
human theories, as introduced in section 2.5. This also acknowledges that
wellbeing for humans does not necessarily mean wellbeing for the flora or fauna
and so may have its own definitions. Therefore, it is important to also include the
terms subjective and objective wellbeing in relation to what individual wellbeing
is. Subjective wellbeing (Riva et al., 2012) (SWB) relates to an individual’s
perception of their own wellbeing and general quality of life. This perception
might change depending on their view of the world (discussed in 2.5). Objective
wellbeing (OWB) refers to external requirements such as housing and water

supply that contribute to a person’s quality of life. Desmet and Pohlmeyer
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(2013) states that OWB is a determinant of SWB and can be used to increase
our understanding of how objective wellbeing can increase subjective wellbeing.
Acknowledging that wellbeing is more than improving our bodies but also about
our environment and other external needs, highlights different considerations
that could be explored through introducing new contextualised information in

self-tracking systems.

2.3.2 How is technology applied to wellbeing?

Within academia, specifically the HCI space, tools and methods are created to
explore ways technology can be used to support our wellbeing, as well as
analysing our relationship with technology and how that can impact on our
wellbeing. For self-tracking technologies that aim to improve our general
wellness, it is important to consider both how technology is designed for
wellbeing while also acknowledging the distinct difference of designing
technology with wellbeing in mind. Different areas have emerged to consider
both designing for and with wellbeing. Positive computing focuses on designing
technology that promotes psychological wellbeing and human flourishing, which
is the “optimal (rather than just the average) end of human psychological
functioning” (Calvo and Peters, 2014, p. 14). This field of computing has become
quite complex and multi-disciplinary expanding from both Positive Psychology
and Positive Design. Positive Psychology is the study of conditions and
processes that contribute to flourishing (Gable and Haidt, 2005) Positive Design
is a high-level design framework addressing individuals’ happiness (Desmet and
Pohlmeyer, 2013). Positive technology (Riva et al., 2012) focuses on the quality
of our personal experience through the invention of new technology to support
psychological (or eudaemonic) wellbeing. Whatever viewpoint is discussed, some
focus on designing features for specific wellbeing technology such as wellbeing
apps (Roquet and Sas, 2019) and some with wellbeing theory such as gratitude
(Ghandeharioun et al., 2016), self-awareness (Kauer et al., 2012), resilience

(Peters and Calvo, 2014) etc.
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More recently, wellbeing-driven design research has formed (Klapperich et al.,
2018), using technology design to improve everyday lives by acknowledging
how technology can shape our “habits and preferences” (ibid, p. 1). They note
that through trying to create systems that are adaptable and customisable,
wellbeing is often neglected. This aligns with the focus of this thesis. Through
new considerations of context, it is important to explore possible implications of
introducing these new types of information in self-tracking systems before they

are implemented, with the potential to hinder our wellbeing.

2.3.3 Problems with technology and wellbeing

Lots of valuable research is being done to highlight and explore real
technological harms (Al Now Institute, 2023a; DAIR Institute, 2023; Data Justice
Lab, 2023; AJL, 2023). The examples outlined in this section, make it clear that
despite those advocating for change, for many years responsible innovations
(and with them, considerations around ethics and wellbeing) have not been a

priority within technology companies.

An early example of this can be seen through a decision made by Facebook
(Goel, 2014). On their live platform, Facebook designed and implemented an
alternative feed. This feed contained an overwhelming number of ‘negative’
posts to see if this had an impact on people’s mental health. However, people,
including those with mental health conditions, were not informed of these
changes to their feed so they could not consent or opt out putting real people’s

wellbeing in danger.

These design decisions made by technology companies have continued to
emerge. Through decisions made about what to include, who to include and how
they might be included, technology design has resulted in algorithmic models
that have perpetuated bias, increased inequalities, and altered people’s lives.
These algorithmic models, for example have decreased students’ grades meaning
some missed out on university places (McKeever, 2020). Surveillance apps have

targeted specific communities, resulting in citywide manhunts of innocent
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citizens (Benjamin, 2022, p. 76). Emotional recognition technologies have been
noted as failing to capture “diverse emotions across different cultures” and may
misrepresent atypical facial expressions of people with disabilities such as those
who have experienced a stroke or have Parkinson’s disease (Access Now et al.,
2023). Facial recognition software has also been found to assume gender
identity or sexual orientation, causing emotional distress and erasing identities in
the process (Leufer, 2021). Additionally, bots have been placed in charge of
providing advice and recommending content which has been found to
exacerbate eating disorders (Paul, 2021; Bailey, 2023). Through the
conversational design of these models, these technologies reinforce “racist,

»n «

sexist, ableist, extremist or other harmful ideologies” “through interactions with

synthetic language” (Bender et al., 2021, p. 2).

Recent media has seen an effort to make the public aware of these harms and
make it harder for companies to ignore. Documentaries like Coded Bias
(Kantayya, 2020) reflect issues from those most effected by the design of these
technologies. The Social Dilemma (Orlowski, 2020) slightly more problematic,
coming from the perspective of those in industry with financial gains to be made
from these technologies. This industry perspective can also be seen through
technology companies hyping potential Al risks to draw attention away from
discussions around current harms embedded within system design (Al Now
Institute, 2023b).

Applied to wellbeing contexts, marketing terms like digital wellbeing are being
adopted (at least theoretically) and promoted by ‘big’ tech firms like Google
(2019), Apple (2020) and Microsoft (Cecchinato et al., 2019), focusing
particularly on addiction to social media apps and the amount of time we spend

on our devices.

These companies have introduced digital wellbeing features acknowledging
there is a problem with our relationship with technology (Roffarello and Russis,

2019). However, these features focus on self-awareness of our reliance on
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technology (Lu and Lopes, 2022) and limiting the time spent on our devices
(Roffarello et al., 2022). This focuses on user’s excessive use and how they can
optimise their time (maybe through using other products) rather than
acknowledging the designers’ role in the experiences we're creating. While
digital wellbeing tends to focus on social media, multiple technologies are
becoming increasingly social and complex resulting in unintended consequences.
Within self-tracking technologies, it is even more important to consider where
harm might be present in system design as these systems are aiming to improve
not hinder our wellbeing. Harm here is described as something that negatively
effects someone’s life by decreasing their subjective wellbeing in some way. For
example, self-tracking information could be seen as harmful if the content
shown causes physical or psychological distress such as anxiety. It may also be
harmful if the information in these systems reveals information that can impact
an individual's wellbeing beyond bodily factors. For example, changing their
relationships like highlighting they’re the one using the shower more or

compromising their privacy such as revealing where they live.

Literature demonstrates that there can be unintended consequences, or harm,
from people using self-tracking systems. A focus on quantified symptoms can
create emotionally loaded contexts promoting healthism (Spiel et al., 2018).
Healthism implies that health and illness are the responsibility of an individual,
requiring us to improve, adapt and also perfect our bodies in the same way
because of the ‘one-fits-all’ approach. For people with chronic illnesses there is
an additional burden as these metrics remind them of their iliness (Ayobi et al.,
2017). This can result in a sense of hopelessness when they can’t improve on

these metrics, due to the normative notions embedded in system design.

Equally there is an unpredictability with tracking certain things that is not
replicated in system design. For example, in situations such as pregnancy there is
increased pressure for constant engagement and becoming dependent on the
data, perceiving the tool as something that will achieve positive results even

though the final goal might not be possible. For those who cannot conceive and
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therefore cannot achieve the goal and for those trying to achieve the goal of
pregnancy, this process can result in anxiety, guilt and judgment and may also
impact on physiological elements such as delaying menstrual cycles (Figueiredo
et al., 2018). Equally being dependent on this data can mean that the data only
feels valuable if it's being captured by the system and can also change behaviour
if the data contradicts their lived experience (Kersten - van Dijk et al., 2015). For
example, a self-tracker saying a person hasn'’t slept well and then the person
believing they are more tired as a result. Behaviour might also be changed to suit
what the system can track, rather than what a person wishes to track or can
mean they deceive themselves to achieve goals i.e., not logging sugar because it
was only a small amount (Gross et al., 2017). People can become obsessed over
the data provided (Eikey and Reddy, 2017) especially as numbers imply that a
higher level of precision can be achieved (Kersten - van Dijk et al., 2015). There
are also questions about who these systems are designed for, with assumptions
made about who is using an app. This contributes to the erasure of people’s
identities, alienating them from these systems as they are not seen as valid i.e., a

“normal woman” (Figueiredo et al., 2018).

As explained in later chapters, these systems are designed to support the way
we think, using complex models and algorithms to collate masses of complex
data from sensors into simplified metrics and insights to reduce cognitive load
(Kahneman, 2011). However, this means that features are created based on a
system’s capabilities rather than user expectations resulting in friction. With
advances in machine learning (ML) and artificial intelligence (Al), humans may no
longer be involved in these decisions as these machines learn and adapt by
themselves (Morley et al., 2019). This could be harmful if incorrect assumptions,
or lack of context about an individual’s health, results in decisions and insights
that could endanger lives. For example, a large step count could indicate high
activity for a person with a sedentary lifestyle but low activity for an athlete but
currently both types of people are measured in the same way (Sheth et al.,
2017). This shows a problem with the way systems perceive health and

wellbeing by viewing contextualised information through a singular perspective
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of what it means to be health and well. To tackle the generalised 'one-size fits all'
model present in current self-tracking systems, this thesis argues for new
considerations of contextualised information. This is through introducing
different perspectives of health and wellbeing information which could highlight
possible implications for self-tracking system design. This is particularly
important when these systems capture information not just about us but the

world around us.

2.4 Our world in relation to data

As data becomes entangled in our lives, it is involved in our relationships (both
human and non-human), the situation we're in and the environment around us.
Acknowledging data is lively i.e., created and recreated for different purposes, is
vital for understanding how contextualised information is considered in self-
tracking systems and how these considerations could impact our lives (Lupton,
2016b). Humans are one part of this complex system, which can be seen
through technologies such as the Internet of Things. Humans are “just one node
in a network of software, digital data repositories and smart objects that

configure and exchange digital data with each other” (Lupton, 201643, p. 2).

While Human-Data Interaction (HDI) (Mortier et al., 2014) takes a human-centric
view of a data-driven world, it wishes to understand how people interact with
more complex pervasive data. HDI refers to data that has been created
consciously by us such as social media posts, as well as data inferred by both
people and machines to create information such as insights about, for example
our eating habits. It also acknowledges who data is used by and how this
understanding might differ depending on individual’s viewpoints. HDI refers to
this through the term ‘boundary object’, stating that it is open to multiple
interpretations, especially from different stakeholders' perspectives including
those collecting the data, those legally responsible and the parties using the
collected data. This framework provides a starting point to explain the messy

reality of living with data and how complex it can be to understand both our
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relationship with data, what it represents and reveals, as well as how we interact

with it.

2.4.1 How do we currently make sense of or understand data?

As Crabtree & Mortier explain, "if users are to have the ability to exercise agency
within an HDI system in any meaningful way, data sources must provide a
minimum level of legibility as to what data they contain, what inferences might
be drawn from that data, how that data can be linked to other data, and so on"
(2015, p. 18). This means that the way data is presented (is made legible) is
important so people can make sense of the data. Legibility requires clarity about
how people's data is collected, processed and how decisions are made to create
information for a variety of purposes whether this be advertising or predicting
behaviour. Research focused on the complexities of legibility show how it can
help introduce new technologies, interactions and features through iconography
(Lindley et al., 2020c) and allows people to generate their own sources of data
from the home (Berger et al., 2018). One of these complexities is that people can
interpret data differently depending on their context, where they currently are
as well as their own past experiences. For example, a graph produced in a
hospital may be too complex for a patient with no medical knowledge to
understand. Koblin (2009) showed how this interpretation can change even with
the simplest task, asking people to draw a sheep and noting how responses
varied in size, detail, shape etc. (see Figure 6). Interpretation is important when
understanding how people interact with new considerations of contextualised
information, so reflections are not based on considerations that support some

people’s understanding but not others.
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Figure 6 - Interpretations of a sheep when asked 'draw me a sheep' source:

»

http://www.aaronkoblin.com/work/thesheepmarket/
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There is a huge amount of health and wellbeing data produced from sensors,
devices and algorithms used in self-tracking systems. To help us make sense of
this data, information and insights are derived from the data creating new
knowledge about ourselves and others. Information is presented through limited
words, numbers, and visualisations such as graphs, badges, or progress towards
goals to help us process information and support our cognitive load (Kahneman,
2011).

Data visualisation can be seen back as far as Nightingale and Snow (Figure 7)
(Drucker, 2014). Through displaying large amounts of complex medical
information into maps, graphs and scatterplots, the creation of these
visualisations can generate new knowledge and spread awareness of health
discoveries. Drucker explains this through the causes of mortality and clusters of
cholera outbreaks from pumps around the city etc. Today, data visualisation is
still largely seen as a 2D entity displayed in an analytical way. However, data
artists and researchers are looking at creating visualisations to help us
understand more about ourselves and the world around us. This could be
through new technologies such as machine learning and sensors (Mcduff et al.,
2012), VR (Ilvanov et al., 2019) and AR (Lau et al., 2019) aiming to immerse
people in data, increasing engagement, and allowing for an in-depth exploration
of complex data patterns. Equally, for real time visualisations, sonification has
been used to help understanding of how complex societies evolve, such as RAT
systems mapping the movements of a naked mole rat colony (Freeman and

Faulkes, 2016).
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Figure 7 -John Snow's Cholera map showing clusters of cholera outbreaks from around the city source:

https://www.giperspective.co.uk/mapping-diseases-then-and-now/.

How we make sense of data is complicated, the above examples show that there
is a focus on representing numbers in different ways through visualisations and
new technologies. Within self-tracking, these visualisations can be seen in
current system design through simplified metrics such as graphs, charts, goals
etc. to represent complex information about our health and wellbeing. As our
self-tracking systems become more social, visualisations are produced reducing
our relationships down to comparisons i.e., steps of an owner and their dog
(Jayawardene et al., 2021). This is shown through visualisations like leaderboards
as well as comparing our metrics to humans and sometimes non-humans with
overlapping characteristics i.e., how we compare to people of the same age and
sex. While it has been explained how this focus on purely metrics can be
problematic for an individual’s wellbeing, these systems are no longer tracking
just ourselves. This is not just through social aspects of an app but as Figure 8
shows, self-tracking systems documenting the general wellness of a human
adult, infant or a companion animal (i.e., a cat or dog) in the same way i.e.,

through scores, graphs, goals etc.
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Figure 8 - Human and companion animal tracking apps are designed in the same way. A - Garmin fitness

tracker source: https://play.google.com/store/apps/details?id=com.garmin.android.apps.connectmobile. B
- Owlet baby tracker source: https://play.google.com/store/apps/details?id=com.owletcare.owletcare. C -
Whistle tracking app source: https://play.google.com/store/apps/details?id=com.whistle.bolt. D - Tractive
tracking app source: https://play.google.com/store/apps/details?id=com.tractive.android.gps.

Given this shift towards self-tracking beyond the individual, it is therefore

important to see if current self-tracking system design also impacts those around

us. But first, how have researchers looked at the ‘social side’ of tracking?

2.4.2 Self-tracking the world around us

Literature also shows examples of tracking those around us. A lot of this work
focuses around awareness of other people (Jarusriboonchai et al., 2016; Pearson
etal., 2015; Dagan et al., 2019; Epp et al., 2020) and matching individuals based
on commonalities (Li et al., 2020; Chen and Abouzied, 2016; Dagan et al., 2018;
Olsson et al., 2020; Kirkham et al., 2013) with the aim of enhancing in-person or
‘co-located’ interactions. Wearables might also be public facing with watch faces
generally being visible by those around an individual (Pearson et al., 2015).
Therefore, there has been the idea to display this information not just for a
wearer but a gazer. One of the earliest examples of this being BubbleBadge (Falk
and Bjork, 1999) which displayed quotes and information at a conference as a
way of starting conversations. A more recent example (Pearson et al., 2015)

displays information about others through an individual’s display (Figure 9A) i.e.,
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if someone is on a train and someone is staring at their watch, it might become
context-aware showing the ‘gazer’s’ emails or more public information such as
the weather or news headlines, changing the purpose of wearables and how we

view self-tracking information.

Many technology interventions aim to communicate data by focusing on the
aesthetics of the wearable. Often through non-verbal feedback, earlier
technologies encourage connecting with others through clothing items such as a
jacket (Papadopoulos, 2005) or gloves (Figure 9B) (Carswell, 2009). Later work
still uses prototypes to explore these themes but with a focus on wellbeing. This
includes, taking regular breaks to socialise (Figure 9C) (Dagan et al., 2020),
receiving colours through a physical cloud prototype about a friend or partner’s
moods (Figure 9D) (Rodgers et al., 2019), live biofeedback from collective
emotional states (Qin et al., 2020) and the heartbeats of a loved one (Figure 9E)
(Liu et al., 2019).

South-west US
hit by extreme
weather

BEAE NEWS
Shate a Coke. with

Tim is late
for his next
meeting

- -

2a. Staci taps her animo 2b. Mario gets Staci's
to share with Mario animo and taps to play it

Figure 9 - Social self-tracking technologies and systems. A - Watch displaying public information about
the watch wearer or the news etc. (Pearson et a/, 2015). B - Glove that connects to a loved one’s glove
(Carswell, 2009). C - Flippo the shoe fly encouraging person to take breaks and socialise (Dagan et a/,
2020). D - Cloud displaying mood (Rodgers et al., 2019), E - Watch that shows heart rate of a loved one (Liu
et al, 2019).
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2.4.3 Associated impact from tracking those around us

Self-tracking systems that capture data about ourselves and multiple humans
and non-humans can create new meanings for our relationships. Even through
vague data about energy levels in a household, people’s behaviours can be
revealed. From the data itself as well as people being predisposed to see people
in the data based on what they already know about each other (Tolmie et al.,
2016). Due to these assumptions, it means that previously hidden behaviours
are made visible and therefore people can become accountable for their actions
in a way they weren'’t before. This accountability might be as simple as being
accused of leaving a light on or showering too long. This highlights behaviours
that are considered morally acceptable or unacceptable within a social setting.
When the accountability is about safety of another person, i.e., an infant, having
metrics presented as vital for care of this person can result in obsession over the
data and increased anxiety with the caregiver wanting to make sure their infant
is ok (Wang et al., 2017). For older children, some expressed that parents having
access to data about their activity levels, meant parents were able to monitor
their actions that were previously inaccessible i.e., parents were aware if they
walked the dog. This could change their relationship with their parents i.e., being
reprimanded over low activity levels (Jgrgensen et al., 2016). Also having
multiple family members data made available resulted in comparisons between
family members. This was particularly problematic for divorced parents who did

not want their whereabouts known by their former spouse (Pina et al., 2017).

This also highlights how for certain people, using these systems can have
consequences for who can view or monitor intimate details about our bodies.
For example, menstrual health apps used in the workplace to collect regular
reports about employee’s activity which encouraged female employees to use
family planning apps (Mahdawi, 2019). Hong (2020) argues that this is one
problem with using technological solutions for knowledge about ourselves and
those around us. Using masses of data results in systems that benefit some
people more than others. This leads to what Hong describes as a quantified

society which increases inequalities. This can already be seen through some of
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the voices raising awareness around biases within our systems including societal
biases (O’Neil, 2016), gender biases (Broussard, 2018; Criado-Perez, 2019), racial
biases (Benjamin, 2019) and class biases (Eubanks, 2018).

Most of these examples show potential harms in a system design that were only
revealed after the systems were implemented fully and social dynamics came
into play. Without design processes and contexts where this data might be used,
it may never become clear what harms could develop. All these examples note
problems with a purely quantitative approach to measuring multiple bodies.
Therefore, exploring implications of introducing new considerations of
contextualised information through different perspectives is important before

these self-tracking systems are implemented with the potential to cause harm.

2.5 Moving beyond the current design of self-tracking
technologies (considering more-than-human

theory)

As noted throughout this literature review, a single perspective of what it means
to be ‘healthy’ and ‘well’ creates a one size fits all design to cater to a collection
of bodies (both human and non-human) rather than acknowledging different
health and wellbeing experiences. However, what if self-tracking systems
introduced different perspectives of contextualised general wellness
information? What might these perspectives include that are different from this
single perspective included in current self-tracking system design? Exploring this,
first involves looking at how these different perceptions of the world have
already been considered within HCI and design. The following section explains
the differing waves of HCI acknowledging that there are different ways of

perceiving the world and how we interact with it.

2.5.1 The waves of HCI

Frauenberger (2020) argues that HCI has gone through a few paradigm shifts.

Popularised by Kuhn (1962), knowledge comes into existence through theories,
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concepts and methods within a paradigm believed by scientists to be true which
are then adopted or accepted (normal science). When doubt forms, that is when
new ideas are adapted and our understanding of the world changes within a
paradigm causing a shift i.e., Darwin’s discovery of evolution in Biology.
Frauenberger (2020) outlines these shifts in HCI through emerging waves. The
first wave acknowledges that interaction forms part of HCl and the second
builds on a metaphor around merging human and machines ways of processing
information. The third and fourth wave forming the most relevance for this

thesis.

2.5.1.1 The third wave of HCI

The third paradigm or wave of HCI focuses on “interaction that is situated in the
social and bodily complexities of a messy, real world” (ibid, p. 2). Harrison et al.,
also refer to it as the situated perspectives paradigm (2007). Situatedness has
been used as a term within HCI to explain how our differing perceptions of the
world change how we navigate and live within it. One of the first instances being
Suchman’s (1987) explanation of situated action. This describes how a person’s
actions can change in a particular situation tied to a place or environment.
Suchman focuses on our actions with machines, arguing there is a significant
difference between where an object is designed and made. This creates a
separate relationship with where this object is placed and how we relate to it in
practice. Equally, as described by Fischer (2016) our interactions are also
situated. We cannot make sense of a situation unless something is known or

assumed about a conversation taking place.

This can be seen to follow current approaches to context-awareness,
determining where someone is and what they are doing to provide different
information, or ‘context-aware’ insights based on that particular situation.
However, this ignores situated knowledge (Haraway, 1988), with our
background altering how we understand the world. We can partially share
knowledge, but people do not necessarily perceive knowledge and therefore

process knowledge in the same way changing how we understand information
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about our health and wellbeing. Crabtree and Mortier (2015) explain how social
factors are involved as information can be interpreted differently across
communities. This means even if one viewpoint is considered true by some, this

does not mean everyone follows this same understanding.

Bertel et al., (2019) explains how situated knowledge should also consider the
knowledge of the researcher, designer or developer has about the world as this
will shape the systems that are created. They argue while situatedness has been
included in this wave, the “complexity of social identities” is not addressed and if
they are it is viewed as “an aspect to be corrected” rather than “an essential part
of the scientific process” (ibid, p. 3). This raises questions about whose
knowledge, actions and interactions are prioritised in self-tracking system design
and how this shapes who can understand and interact with these systems.
Bardzell discusses how acknowledging cultural differences through pluralist
design can embrace the “margins” (2010, p. 1306). Acknowledging that multiple
voices help to support our understanding of data as everyone has unique and
varied viewpoints is important for this research. This thesis will argue that these
multiple voices can be included through more-than-human perspectives (see

section 2.5.2).

2.5.1.2 The fourth wave of HCI

Frauenberger explains how the emerging fourth wave of HCI responds to
advances in technology such as loT devices (i.e., self-tracking devices) and
artificial intelligence which have blurred the line of "where the human ends and
technology starts" (Frauenberger, 2020, p. 2). He refers to this fourth wave as
entanglement HCI aiming to bring humans and non-humans onto the same level.
Despite the epistemology side of more-than-human discussed within this wave,
the main relevance to this research is what this would mean for future self-

tracking design.

There has been an argument to move beyond creating ‘user friendly’ experiences

to expand to the other complexities that arise from the integrated world we live
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in. This is in response to a problematic human centered approach by referring to
people as users, described by Baumer and Brubaker (2017) as “user-fying”
people. They advocate for a move to post-userism as the term user generalises
people down to their relationship with technology, forgetting these are real
people with real lives. Grouping individuals into a collective term whether to
speed up or simplify the design process, shows how focus on the human can
remove needed context i.e., who a person is and ignore other actors involved in
the system. Frauenberger builds on this concept to argue for a move beyond
user-experiences considering the "political mattering of things through which we

make sense of us in the world" (2020, p. 19).

This has been explored through HCI and design disciplines. Animistic design
(Marenko and van Allen, 2016) focuses on conversations with things rather than
about things using more-than-human theories to respond to the unpredictable
network of loT devices. In data visualisation, Morton's characterisation of
object-oriented ontology (OOQ), can be used to define data in a way that
"doesn't privilege any single body or way of knowing about the world" (Ploehn et
al., 2020, p. 3). OO0 can be applied to more-than-human HDI for considering
how the design of our systems impacts the planet (Stead et al., 2022).
Additionally, more-than-human centered design focuses on how devices can
form constellations. That is devices rely on multiple actors and these
constellations can change depending on cultural views, environments etc.
(Coulton and Lindley, 2019). These approaches acknowledge how we construct
and experience the world, as well as how we relate to each other, which can

differ depending on who we are and how we view the world.

2.5.2 Posthumanism and more-than-human theory

Posthumanist theories are a vast area, exploring the different ways of
constructing and experiencing the world. While there is not space within this
thesis to discuss the many varying types of posthumanism, here a brief overview

is explored.
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The definition of posthumanism is tricky, with many terms overlapping and used
interchangeably including posthuman, transhuman, posthumous and more-than-
human (Lupton, 2020). Braidotti (2016) advocates for the term critical
posthumanism to consider our connection to the environment and
acknowledging racism, sexism, colonialism, classism etc. as part of this approach.
For Haraway, a term that doesn’t include the human at all is more appropriate
for dismantling power hierarchies, coining the term compost-ist (2016). Forlano
describes posthuman as resisting binary categories to “integrate the human and
the nonhuman” and that this viewpoint rejects “the rational, autonomous
individual and, rather, emphasize[s] the partial, situated, and socially-constructed
self” (2017, p. 5) . While this definition aligns with the way this thesis frames the
concept of the self in self-tracking (see Chapter 5), the term more-than-human is
used in this research. This is following Lupton’s (2020) argument that more-than-
human is better at “encapsulating the inextricable entanglement of humans with

nonhumans” (ibid, pg. 23).

As will be explained, more-than-human theory takes many different approaches.
It can be used to explain the complexity of the world focusing on the
entanglement of beings to help address social inequalities and sustainability
issues. It can also advocate for a focus on those considered more-than-human
i.e., plants, non-human animals, bacteria, etc. As explained by Coulton and
Lindley, more-than-human theories are becoming increasingly relevant for
design (2019). They argue that for design practice, more-than-human
approaches are helpful for informing and creating the design i.e., artefacts, but
the subtleties between the approaches are inconsequential. While it is important
to discuss different more-than-human theories and their relevance to this
research, it is not necessary to be wrapped up in the “nuance” between these
different approaches. This is because people will respond to the artefacts

themselves, rather than the theory and ideas that helped influence the design.

This research wishes to introduce different perspectives of contextualised

general wellness information into self-tracking design. What particularly can
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more-than-human perspectives reveal about experiences of the world beyond

bodily metrics and what does this mean for self-tracking system design?

2.5.3 More-than-human perspectives

Within this research, it is acknowledged that other actors are particularly
important in the types of self-tracking systems that track non-humans as well as
humans (van der Linden, 2021). Additionally, these self-tracking systems are
starting to overlap with social features, for example encouraging competition
between human bodies but also comparing the step count of our dog to our
own. Therefore, considering different perspectives of information requires

understanding that these perspectives can be more-than-human.

As explained by Stead et al., (2022) in Figure 10, the flora, fauna, climate,
humans as well as data, 10T, Al and machine learning all have a different
perspective on the way we view the world. This means that technologies,
animals and nature can all play a part of the design process. This is considered in
this research by taking different more-than-human perspectives and exploring
how might they provide different considerations for contextualised information

through their viewpoint of the world.

Following more-than-human theory also means implementing a flat ontology
where “humans are no longer monarchs of being, but are instead among beings,
entangled in beings, and implicated in other beings” (Bryant, 2011, p. 44).
Therefore, humans are not always the central focus of the world. Even if these
applications are made to be used by humans, they may not necessarily benefit
multiple beings’ wellbeing, as discussed in later chapters. While this is the
overarching more-than-human theory that influences this research, different
more-than-human theory will help consider general wellness experiences

beyond metrics in self-tracking system design.
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Figure 10 - More-than-human HDI diagram where different perspectives influence the world around us.

Image from the paper Stead et al., (2022)

2.5.3.1 More-than-human theory to understand our connection to

technology (and things)

According to Bogost (2012) objected oriented ontology (OOQO) means taking
into account things at all scales, these things can be anything from a living being
like a gecko to food such as cake and even an idea can be a thing (ibid, p. 24). As
explained by Wakkary et al., (2017) this means looking at our relationships with
‘things’, where a human “mutually shapes the other [the thing] through
mediations that form the human subjectivity and objectivity of any given
situation”. This can be seen in the loT space Figure 11 where OOO
acknowledges our connection to visible loT things i.e., loT devices like a smart
speaker and can extend to include invisible connections to things such as
algorithms, humans, data, business models, etc. as well as acknowledging the
impact this has on both the environment and resources (Lindley et al., 2020a). As
self-tracking technologies fall under this area, acknowledging how algorithms
and non-human actors can also be viewed as things within our systems shapes

considerations for system design.
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Figure 11- 10T constellations representing our visible and invisible connections to various 10T things.
Image source from (Lindley et al.,, 2020a).
This more-than-human concept falls under speculative realism asking, “why
would you, a human, be able to shed light on a teapot?” stating that everything
might have its own reality “not necessarily resembling, reflecting, or correlating
with our own experiences” (Lindley et al., 2019b, p. 7). This is important to
consider for introducing these different perspectives as we are not actually
experiencing these realities. However, as Bogost (2012) highlights by exploring
these ideas practically we can begin to understand and design as well as critique

better loT devices.
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2.5.3.2 More-than-human theory to acknowledge companion animals’
entanglement in society and what their experiences can bring to

self-tracking systems

i

}
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Figure 12 - Multispecies Cat's Cradle. Drawing by Nasser Mufti, 2011. From Staying with the trouble
(Haraway, 2016)

In a similar way to how loT networks shows our connections to things, Haraway
(2016) discusses a multispecies cat’s cradle (see Figure 12) showing our visible
connections to multi-species. This shows how our narratives are woven into
each other’s lives. In self-tracking systems, introducing these narratives through
more-than-human perspectives could involve representing the more authentic
relationship with our companion animals as this relationship is full of “waste,
cruelty” etc. (Haraway, 2003, p. 12). Representing relationships in this way are
not present in current ‘social self-tracking’ features. There is a focus on positive
aspects of our relationships but representing authentic connections could better
show varying social links between things. While non-human animals’ social skills

differ to our own, as described by Jain et al “they have successfully become part
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of human social groups” (2023, p. 2). Therefore, considering our connections to
all social links could provide considerations for self-tracking system design.
Relating to companion animals, these perspectives can be generated by noting

that companion animals:

Are considered commodities in capitalist structures: Acknowledging that self-
tracking system design has been less about supporting our relationships with
companion animals and their experiences of the world and more about creating
a “value-added” (ibid, p. 47) dog, cat etc. that can sell more products. This is
because just like humans, multi-species are seen as commaodities in a capitalist

market (Haraway, 2008).

Are entangled in our lives and spaces: Non-human animals (companion species)
have been “becoming-with” humans for several thousand years. Because of this
they intra/interact in our spaces through our houses, labs, zoos, city streets etc.
entangled within our lives but not experiencing the same world with “natures,

cultures, subject, and objects” not pre-existing in their “worldings” (2016, p. 13).

Have been involved in ‘human’ society across time: Historically companion
animals have been involved in working roles i.e., carrier pigeons during World
War 2 and service dogs (ibid). Equally while the word social might imply human
connection, they are social with other companion animals such as cats looking
after and grooming each other. Including their perspectives of the world in
future self-tracking systems starts to break down these embedded values in our

systems and could better consider all involved.

To include these perspectives, Tsaknaki et al., (2022, p. 4) refers to Bennett and
Roser’s similar term of “being-with”, acknowledging respectful encounters with
non-humans rather than using empathy techniques that can erase their
experiences of the world. As companion species can go into unfamiliar spaces,
such as pigeons navigating the world from the sky, we can learn from their

different world experiences. By introducing the ability to respond (Barad’s
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concept of response-ability) to these experiences i.e., through companion animal
perspectives in self-tracking system design, means considering our relation to
animals is not an “obligation” but could help “inviting, welcoming and enabling
the response of the Other” (Lupton, 2020, p. 28; Barad and Kleinman, 2012).
Thinking with and respecting different humans and non-humans, could provide
new opportunities for design to support multiple actors that are entangled in our

lives.

2.5.3.3 More-than-human theory to explore multisensory experiences

beyond the human

By considering the non-living or nonhuman i.e., “rocks, rivers, plants,
technologies, houses and so on” (Lupton, 2020, p. 23), animism is a more-than-
human concept that involves attributing life to things and valuing the world
around us. This blurs the binary boundaries embedded in western cultures such
as the “self and other, subject and object, humans and animals, culture and
nature” acknowledging how we are connected to these things via multisensory
properties. This can be seen through different cultural practices. Japan’s Shinto
philosophies spirits contributing to collective life through statues, creating a
sense of relationship to a place (Hozumi, 2020) (see Figure 13A). The Whanganui
River that has been given protected legal status and rights, giving the river a
voice (Evans, 2020) (see Figure 13B). As well as sweet grass (see Figure 13C)
considered sacred by native Americans with the grass creating a “more-than

|"

representational level” through our “connectedness via sensory properties such
as its scent, texture and literal rootedness in the earth” creating “sensory

embodied experiences" (Lupton, 2020, p. 24).
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Figure 13 - Examples of animism. A - statue in Japan source: https://www.tadahozumi.org/somatic-

pathways-for-animist-connection-to-place-and-body/. B - Whanganui River in New Zealand source:
https://www.bbc.com/travel/article/20200319-the-new-zealand-river-that-became-a-legal-
person#:~:text=The%20Whanganui%20River%20is%20not,recognised%20as%20a%20legal %20person.

cited above. C - Sweet Grass source: https://www.bbc.co.uk/news/science-environment-33984044

This can also be applied to animal’s multisensory experiences through Nagel's
essay about What it’s Like to Be a Bat (1974). While not directly accessible to us,
non-human’s perspectives are more about our relationships with non-humans.
This includes looking at how multi species help shape our experiences while also
acknowledging how design could potentially impact their experiences. He
explains that bats do have an experience of the world, but because their “range
of activity and a sensory apparatus so different from ours” (Nagel, 1974, p. 438)
such as sonar or echolocation differing completely from our own senses, it is
hard to imagine and experience. As imaging what this would be like is limited
from our view of the world and our own physicality, we may “ascribe general
types of experience on the basis of the animal’s structure and behaviour”. But
each bat is different and so this subjective character is “beyond our ability to
conceive” (1974, p. 439). However, we can believe they have this experience
even if we can’t access it and use this to influence considerations for what their
perspective of the world might provide in self-tracking system design. Therefore,
we can use these non-human experiences that aren't directly accessible to us as

humans, to understand our relationships with those around us.

2.5.3.4 Drawing on plurality to explore multiple human perspectives

When looking at our relationship with things, it is clear how human perspectives
can also alter how these things are interpreted by us. As explained by Hallam,

how bones are placed in ossuaries alters their meaning, for example, the bones

67



history and the location of where the bones are placed. Hallam explains how the
intentions of the human's interpreting the bones changes the “diverse narratives
and social relations” (Lupton, 2020, p. 35; Hallam, 2010) surrounding these
interpretations. Therefore, the human's perspective changes how we view,
remember and relate to things around us. This is further supported by D’Ignazio
and Klein (2020) who encourage people to embrace plurality because “when
people make knowledge, they do so from a particular standpoint: from a
situated, embodied location in the world. More than that, by pooling our
standpoints—or positionalities— together, we can arrive at a richer and more
robust understanding of the world” (chapter 5, p.14). Acknowledging how our
interpretations of a thing changes how it is viewed, highlights how multiple

human perspectives could help make sense of the world.

Plurality can also help promote unequal voices addressing inequalities such as
decolonisation, feminism, queer theory, acknowledging power relations and how
we relate to the world. As part of this promoting traditional and indigenous
knowledges means this approach can incorporate more-than-human values. This
means acknowledging not just humans left out of system design but non-
humans as well. Benefits for both humans and non-humans within our design
practices can lead to what Haraway calls multi-species flourishing (2016). While
more-than-human theory can apply to anything from plants and rocks to food
and voice assistants, this thesis focuses on Haraway'’s term companion species
(2003) with a focus on a cat’s perspective and how they shape our world.
Reasoning for a focus on cats over other companion species such as canines will
be explained in later chapters. As it is difficult to apply more-than-human theory
into design practice, Rolighed uses theory to “reconfigure the posthuman
relationship between human and plant” (2022, p. 6). Through design practices,
this can be explored by introducing different more-than-human perspectives of

contextualised general wellness information into self-tracking system design.
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2.5.3.5 How can these perspectives be used in design research?

A critique of the post-human approach is that ignoring this focus on the human
mind and body assumes “that we have all had a chance to be human” (Benjamin,
2019, p. 17). However, post-human does not have to mean “after the human”
(Tarcan et al., 2022, p. 6). This research critiques current self-tracking system
design highlighting how a single perspective has led to bias and certain
represented selves over others. By using more-than-human theory as part of
design practice, different perspectives of contextualised general wellness
information can be introduced into future self-tracking systems to explore what
this might mean beyond theory-based research. Using more-than-human theory
acknowledges that companion animals wrapped up in self-tracking applications
(either through pet tracking applications or comparison of steps in human
activity trackers) can ignore many aspects of the animal’s life (van der Linden,

2021) which might be vital to their wellbeing.

Therefore, an approach is required that acknowledges how systems might better
support non-humans even when it might be humans using the system i.e., cat
owners. Some creative approaches have explored these multiple perspectives
such as a series of books written from the perspective of bread (Shershow et al.,
2016), an egg (Walker et al., 2017), and dust (Marder et al., 2016), which show
the hidden lives of ordinary objects. This could radically change our thinking and
guestion how we design. However, as argued by Nagel exploration into these
perspectives will only ever remain speculative (Tarcan et al., 2022) allowing
speculative design methods to be in a perfect position to approach multiple
perspectives in new ways. The speculative methods and research through design
methodology used to approach the introduction of these new perspectives will

be discussed in the following chapter.

2.6 Summary

The main gaps throughout this chapter highlight a need for other considerations
of contextualised general wellness information to consider all involved in self-

tracking systems. This research argues that introducing different perspectives of
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this information could help understand implications for future self-tracking

system design. The gaps found are summarised below:

Context is misrepresented - People are lacking contextualised information
about their lived experiences which is becoming more complex as these self-
tracking systems gather data about their relationships and environment. It can
be argued that this is because context is viewed as a technical rather than an
interaction problem. Designers can focus on these interaction problems to
provide new considerations for including contextualised information in self-

tracking systems.

Design decisions can cause harm -Without this needed contextualised
information, self-tracking systems can hinder wellbeing i.e., obsession over the
metrics provided. Solutions to reducing harm focus on user’s excessive use and
self-awareness, rather than acknowledging the design decisions that have led to
these unintended consequences. Design methods like speculative design (see
Chapter 3) can explore implications of self-tracking systems before they are
implemented and able to cause harm. This research will explore these
implications by introducing new perspectives of contextualised general wellness

information in self-tracking systems.

System capabilities versus user expectations - Design decisions focus on one
single perspective of what health and wellbeing is, viewing us as a collective.
Through this approach these decisions follow a system’s capabilities rather than

what people want from self-tracking systems.

Understanding and interpreting data - Self-tracking systems require adapting or
customising a system to provide people with information that they want but also
that they can make sense of. How we interpret data might differ depending on
our background and context. Visualisations are used to help ease our cognitive
load and support understanding of complex information. However, it’'s important

to note that adding more contextualised information might not be beneficial for
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future self-tracking system design. Providing more adaptable or ‘contextualised’
information could be detrimental for wellbeing according to literature.
Therefore, it is important to understand the implications of introducing more

than one perspective of what it means to be healthy and well.

More-than-human considerations - More-than-human could help inform
context-aware self-tracking design by considering different ways non-human
animals and things live. This means considering parts of health and wellbeing
experiences aside from bodily metrics. This might include representing authentic
connections/relationships, acknowledging our entanglement with different
natures and cultures, deconstructing social structures, considering multi-sensory

experiences and the concept of plurality.

These challenges outline a difference between where self-tracking design
research currently is and where this research positions the future design of
these systems. Figure 14 visualises that literature in Personal Informatics
currently falls into two phases: physiological and psychological measurements
about our own and multiple bodies. Phase 1 acknowledges that most of the
literature in the field focuses on individual tracking (tracking the self) which
focuses on quantitative metrics and comparisons about our own bodies with
different human and non-human bodies. Phase 2 acknowledges more recent
literature including psychological measurements, maybe about a person’s mood
and emotions, mental health or general wellbeing as well as a move towards
more ‘social’ tracking. However, there is still a focus here on bodily metrics and a
single perspective of what it means to be healthy and well. Phase 3 is where this
research positions the future of self-tracking technologies, moving beyond the
first two phases to consider the complexities involved in general wellness
experiences. This also means acknowledging that humans are no longer the sole

focus of these systems with non-humans wrapped up in our complex systems.
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Phase 1 - Physiological Phase 2 - Psychological Phase 3 - Phenomenology

« Individual focus (the ‘self’) + Engagement and interaction with «There are complex human and
another human or non-human non-human networks (more-than

« Quantitative metrics about human focus)

physical aspects i.e. sleep, exer- + Quantitative metrics about

cise, eating habits that lack emotions / mood / mental state « Self-tracking that considers

contextualised information different experiences of the world
- Single perspective of what it

« Compared to humans and means to be healthy and well « Multiple perspectives for new

non-humans through metrics considerations of contextualised

t \ information
T
Where self-tracking research currently is Where this research positions the future of

self-tracking technologies

Bodily & metrics focused based on system

perspective (and with it capabilities) Considering different general wellness

aspects by introducing multiple perspectives

Figure 14 - Current focus in self-tracking systems vs where this research sits

This also raises a question about language used within this thesis. As non-human
animals are discussed whether they can be discussed under terminology such as
personal informatics and self-tracking is debatable. This is because they are
neither a person nor a “self”. However, these non-human entities are already
involved in self-tracking systems. This can be seen either through activity
comparisons i.e., step counts between a dog and their owner or similarly
designed tracking systems that track the companion animal’s whereabouts and
health and wellbeing. Using the terminology personal informatics/self-tracking
reflects language used in this space and the overwhelming focus on the people
using these systems. Even if not acknowledged, non-human animals are
encompassed under these human-centric ontologies. This shows that current
terminology is not inclusively representative of all involved in self-tracking
systems. In later chapters, this framing of self-tracking helps to add critique
around current design and how changes are needed to consider the complexities

of all those involved in these systems.

In this chapter, it is acknowledged how self-tracking systems present

information about our general wellness through a single perspective of what it
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means to be healthy and well. Through this perspective, people miss needed
contextualised information about their general wellness which can result in
harm. As these self-tracking systems are tracking information not just about
ourselves but those around us, an understanding of contextualised information is
needed about all involved in self-tracking systems. Therefore, more-than-human
approaches are considered as part of this work focusing on moving past this
single perspective of health and wellbeing that is filled with preconceptions
about the world around us. This thesis aims to explore how introducing different
perspectives of contextualised general wellness information might reveal
implications (whether these are opportunities or challenges) for future self-
tracking system design. The rest of this thesis will explore these different
perspectives through a series of projects. This will explain the implications of
introducing these different perspectives for considerations of contextualised
information in future self-tracking system design. The next chapter will discuss
the research methodology chosen for this body of work and discuss the methods
chosen to explore these different perspectives of health and wellbeing

information.
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Chapter 3 The Research Process

3.1 Introduction

According to Crotty (1998), conducting research involves understanding what
methodologies and methods should be chosen to answer the research questions
and justifying why they help answer these questions. This can be addressed

through the following four questions posed by Crotty (1998, p. 2):

e  What methods do we propose to use? - These are the procedures,
resources, tools, used to gather data related to the developed research
qguestions.

e What methodology governs our choice and use of methods? - This being
the overall process, strategy or approach used to conduct research. The
methodology influences the decisions made about which methods will
help address the research questions.

e What theoretical perspective lies behind the methodology in question? -
The philosophical viewpoint or stance that has helped inform the
methodology.

¢  What epistemology informs this theoretical perspective? - The theory of
knowledge that is embedded in the theoretical perspective (and also the

methodology).

This chapter will answer these questions, following the structure presented in
Crotty’s diagram, adapted in Figure 15. This shows how each of these elements
relate to each other and influence the research process. Given the structure of
this diagram, the questions above will be answered in the reverse order. This is
because theoretical perspectives are discussed within the methodology and
methods used (to justify their use), so it is important to understand what these
theories are first. Therefore, to begin, the most relevant epistemology and
theoretical perspectives that underpin the research developed will be explained.
Here it will be argued how epistemological stances and theoretical perspectives

have influenced personal informatics literature which has led to the critique of
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self-tracking system design presented in this research (section 3.2.1). The
theoretical perspectives and epistemology that are used in this research will
follow, countering these dominant viewpoints in the personal informatics
literature (section 3.2.2). Following this the methodology (section 3.3) and
methods (section 3.4) chosen for this research helps to highlight why this

research was conducted in a particular way.

Theoretical
Epistemology Perspective

Social Critical inquiry
Construchonlsm and feminist

/ \\theory

Figure 15 - Epistemological alignment to the methodology and methods used within this research

—— =

ﬂethodology\ Methods \
\ \
|

Speculative Design
Research through Design |

\ Design Fiction as /
\\World Buil‘y

s

3.2 Epistemological and theoretical perspectives

Epistemology is about knowledge; it suggests theories for what is possible to
know and how knowledge might be produced from these theories. Ontology is
about existence and what reality is, theorising what exists and is real. Braun and
Clarke summarise this in a simplified way, ontology is “what it is that we think we
can know” and epistemology is “how we think we can know it” (2021, p. 166).
Crotty explains that it is often hard to separate the two as each theoretical
perspective embodies “a certain way of understanding what is (ontology) as well
as a certain way of understanding what it means to know (epistemology)” (1998,
p. 10). Therefore, while ontology might not be mentioned, it forms part of the
epistemology and theoretical perspectives discussed. As the epistemological
theories influence the theoretical perspectives taken, these are discussed

together to explain why this research is conducted in a particular way.

3.2.1 Epistemology and theoretical perspectives in personal

informatics literature

As explained in the literature review (Chapter 2), this research takes a critical

look at self-tracking systems which take a purely quantitative approach to
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tracking general wellness. This does not mean this research does not see the
value in metrics within these systems, but only using metrics to explain complex
behaviour has been shown to be problematic (as explained in section 2.3.3 &
2.4.2). Given these gaps that have been revealed in the literature review, it can
be argued that personal informatics largely follow an objectivist epistemology.
This viewpoint suggests that there is an objective reality somewhere and
research is “about discovering this objective truth” (Gray, 2021, p. 24). This
aligns with the argument presented in this research, critiquing this approach, as
it suggests there is only one perspective of what it means to be healthy and well.
The theoretical viewpoints aligning with this epistemology include positivism
and early concepts of realism (i.e., naive realism) (Bryman, 2016; Gray, 2021).
These viewpoints are reliant on scientific ways of producing knowledge and
empirical approaches following methodologies that deal with facts. This means
that even though people’s subjective experiences and ways of viewing the world
can be considered, they would not be viewed as truthful compared with more
scientific methods and established facts (Crotty, 1998). Positivism views reality
as what is available to the senses such as what can be seen, smelt, touched etc.
(Robson and McCartan, 1993). This aligns with naive realism which assumes that
the “world is as it appears to be”. This implies that non-human’s experiences of
the world cannot form part of research because their reality is not available to
us. This contradicts the more-than-human theory discussed in the literature
review that aligns with this research. Given this argument, this suggests that a
large amount of personal informatics research aligns with the positivist paradigm

that is outlined below in Figure 16.
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Positivist paradigm

Phenomenological paradigm

Basic
beliefs

The
researcher
should

Methods
include

The world is external and objective
The observer is independent
Science is value-free

Focus on facts

Locate causality between variables
Formulate and test hypotheses
(deductive approach)

Operationalising concepts so that
they can be measured

Using large samples from which to
generalise to the population
Quantitative methods

The world is socially constructed and subjective
The observer is a party to what is being observed
Science is driven by human interests

Focus on meanings

Try to understand what is happening
Construct theories and models from the data
(inductive approach)

Using multiple methods to establish different
views of a phenomenon

Using small samples researched in depth or over
time

Qualitative methods

Figure 16 - Summary of positivist vs phenomenological paradigm. Remade from David Gray's Doing

Research in the Real World page 26 (which is adapted from Easterby-Smith et al. 2002)

The following section will explain how this research aligns itself with the

phenomenological paradigm.

3.2.2 Epistemology and theoretical perspectives taken in this

research

This thesis frames different considerations of contextualised information

through introducing new perspectives of health and wellbeing to explore the

implications in self-tracking systems. Therefore, any epistemological stance, and

with it theoretical perspectives, focusing on one viewpoint or a ‘single

perspective’, not acknowledging that people can experience reality differently,

contradicts the underlying motivation for this research. Therefore, within this

research multiple realities do exist, as everyone’s way of viewing the world is

situated and partial and so there are multiple truths based on everyone’s unique

reality (Braun and Clarke, 2021). In this work this also acknowledges non-

human'’s experiences of the world, even if they are not accessible to us directly.

By including their perspectives of the world, it helps to highlight normative

values embedded in self-tracking system design that have led to bias and harm.

Given this alignment, the work in this thesis seems to fall under the

phenomenological paradigm as explained in the table above (see Figure 16) cited
from (Gray, 2021).
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This paradigm links closely with social constructionism, which is argued here to
be the epistemology that this research is most aligned with. Social
constructionism takes the position that truth and reality is created through social
agreement i.e., a collection of people agreeing that an apple is an apple. This has
also been explained by Gergen as “what we take to be the truth about the world
importantly depends on the social relationships of which we are a part” (2015, p.
3). This means that our understanding of the world differs through these social
relationships, so reality can be viewed as a human construction with our culture
and history changing what we believe to be true. This also means that there are
multiple realities and what is considered meaningful to us differs, so our

understanding of the world is subjective.

Constructionism is often used interchangeably with constructivism as can be
seen in this definition by Bryman “constructionism is an ontological position
(often also referred to as constructivism) that asserts that social phenomena and
their meanings are continually being accomplished by social actors” (2016, p.
29). This work uses the term constructionism based on Robson et al's (1993)
way of distinguishing between the two with “nism” focused more on a social or
collective view of sense making about the world with “vism” focusing more on

an individual’s viewpoint.

While this research does value individual’s experience of reality i.e., what we
understand from data, this is considered collectively, focusing on how social
structures present in self-tracking system design has led us to prioritise certain
individuals over others. Social constructionism can be seen to help interpret
these ways of viewing the world and that through doing this “we might be more
tolerant and curious about those from whom we differ” (Gergen, 2015, p. 3).
This includes understanding how non-human animal’s ways of experiencing the
world differ from our own, which could provide different considerations for self-
tracking design i.e., acknowledging their different multisensory experiences.

Social constructionism does argue that there is “no reality outside of human
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practices (that we can access)” and through human practices “this is the reality
that is taken to matter” (Braun and Clarke, 2021, p. 180). This in some ways
contradicts this research, considering non-human’s perspectives to understand
the implications of including multiple viewpoints on contextualised health and
wellbeing information in self-tracking system design. However, as it will be a
human using the self-tracking system, it is their practices that will shape how
information is understood about multiple beings. Equally, it is this view about
what matters that has resulted in current self-tracking system design practices
i.e., designing for a collective and generalised approaches to self-tracking system
design to support system capabilities. Social constructionism differs to other
types of constructionism because as Crotty explains, knowledge is constructed
based on institutions and culture which “brings things into view for us and
endows them with meaning and, by the same token, leads us to ignore other
things” (1998, p. 54). In other words, people are designing systems not because
of how they themselves as individuals experience the world but because of
collective knowledge/consensus around health guidelines have been agreed
upon as the correct way to approach general wellness. This is in accordance with

what society deems an acceptable way to live.

Social constructionism is influenced from critical inquiry and feminist theoretical
perspectives, aligning with the more-than-human theory discussed in Chapter 2.
Both these theories focus on power relations within society and how privileged
groups use their power to create reality, which can “exert an oppressive force”
(Gray, 2021, p. 30) on certain identities i.e., someone’s race, class, gender or
sexuality, disability etc. Feminist social constructionism focuses specifically on
people’s social positions in the society, looking at “who is doing the asking and
from what social location(s)” which leads to certain knowledge being created.
This acknowledges things such as plurality (discussed in section 2.5) to note
multiple truths and reality related to a particular “time, space and place”
(Wigginton and Lafrance, 2019, p. 5). Critical realism is also influenced by critical
and feminist theory and while this epistemology has much in common with

constructionism, it doesn’t acknowledge multiple realities (Braun and Clarke,
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2021). Therefore, social constructionism is better aligned with the goals of this
research, acknowledging how a single perspective (one truth or reality) of health

and wellbeing has led to bias and harm in current self-tracking system design.

This viewpoint has influenced the methodological approaches taken in this
research to answer the research questions. Given this research’s views that align
with a phenomenological paradigm, the following section outlines how the
methodology and methods construct theories based on the data (in this case the
data being created artefacts). The methodology uses multiple qualitative
methods to introduce different perspectives of contextualised general wellness

information and understand the implications around this.

3.3 Methodology

This section outlines the methodology adopted for this research, this being
research through design. In this section, research through design theory is
discussed (section 3.3.1.1). This is to explain what this approach is, before
comparing it to other traditional methodologies used for similar types of
research (section 3.3.1.2). This justifies why this approach was necessary to
answer the research questions and how this helped influence the methods

chosen (section 3.3.1.3).
3.3.1 Research through Design

3.3..1 What is Research through Design?

Research through Design (RtD) acknowledges that research and design have
been considered separate and interrogates what it means to do both research
and design. In his paper Frayling (1993) described this through a difference
between research with a little and big R. (r)esearch has a strong association with
practise in the arts and humanities meaning to search for something which is
defined in advanced i.e., searching for tea in the kitchen. However, research with

a little r doesn’t follow procedures such as guidelines or rules and isn’t about
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‘professionalism’ like (R)esearch. This is used more in design and often associated

with development and innovation reflected in the academic sector.

Additionally, Frayling explained how this relationship between research and
design differs between research into, for and through design. While art is also
explained in his paper, as this thesis focuses on design research, art will be
omitted from this explanation. The differences between these types of design

research are as follows:

e Research into design - Focuses on the scientific way to study design
looking at the way we design and have designed in the past allowing us to
reflect on existing design practices.

e Research for design - Uses designers and their practices as a focal point of
study with the aim of developing design practice, whether this be
suggesting new tools or methods or ways to improve how we design.

e Research through design - Focuses on practice through the creation of
new artefacts, products etc. to document the design process in some way

and communicate the results to others.

However, as noted by Gaver (2012) this does not necessarily mean that an RtD
approach is verifiable, as these processes are often addressing complex wicked
problems (Rittel and Webber, 1973) which might not provide a solution.
Especially as described by Zimmerman and Forlizzi, an RtD approach changes
depending on the researchers carrying out the research and what “intention that
design researchers bring to bear on a problematic situation” (Zimmerman and
Forlizzi, 2014, p. 168). This intention is an important aspect of this research, the
way we view the world impacts the way we research, design, analyse and
evaluate, changing how research might be conducted and therefore what
knowledge is produced as a result. As described by Gaver “Design, and research
through design, is generative. Rather than making statements about what is,
design is concerned with creating what might be, and moreover, in Zimmerman et

al's formulation, on making the ‘right thing” (2012, p. 940). This approach aligns
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well with the epistemological and ontological standpoints taken in this research.
As described by Godin and Zahedi, RtD follows constructionism using Papert to
explain how RtD can be considered “learning by design” (Godin and Zahedi,
2014, p. 7). This research uses RtD to learn and think about future-system
design but also reflects and critiques whether the insights developed about

these self-tracking systems are the ‘right thing’ for future system design.

3.3.1.2 Why is Research through Design used in this research over other

approaches?

Phenomenological research wishes to understand the world from an individual’s
perspective (Gray, 2021). This relies on researchers ignoring their own
preconceptions about a subject as well as using people’s experiences,
interpretations of the world and their context for analysis. Many aspects of this
thesis cross over with phenomenological research with emphasis on how
individual’s contexts and perspectives are unique, providing multiple
understandings of the world around us. However, this is because the
phenomenological paradigm, which phenomenological research expands from,
overlaps with the social constructionism stance this research takes. Equally,
feminism and critical inquiry (ibid), also crossover with views this research takes
about the role of society in the way things are designed. Using Research through
Design, the theory from this epistemology and theoretical perspectives could be
fed into this research while concentrating on more design focused approaches
i.e., practice-based and speculative design methods. Therefore, RtD helps

prioritise the role of design within this sociological and philosophical space.

Action research focuses on creating some kind of change through working with
people in a particular environment i.e., working closely with teachers in a school
to improve test scores (Gray, 2021). Similar to RtD, action research has strong
links with practice, with the research being carried out by the practitioner,
meaning it is often referred to as practice-based research (McNiff, 2013).
However, in action research, participants themselves are seen as researchers as

they help generate data from their own experiences of the world and help to
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create change (Robson and McCartan, 1993). That is where this research
diverges from action research with artefacts helping to produce knowledge and
people adding different perspectives on what these artefacts could mean, but
not as researchers. Additionally, action research projects can take years looking
at whether change occurs over a long period of time. This means that more in
depth data can be gathered. However, given the length of this PhD, short scale
projects were conducted that built on each other and adapted dependent on the

knowledge produced, meaning RtD worked well in this instance.

Grounded theory is another approach like research through design that is
appropriate when there is little known about a phenomenon being studied. It
acknowledges that qualitative research is capable of generating theory and that
the purpose of a research project can change drastically during the research
process (Gray, 2021). Godin and Zahedi (2014), reference Bryant’s view of
grounded theory as overlapping with the ontology of RtD as both consider
“reality as multiple and subject to redefinition” (2014, p. 8). This means that in a
certain context, data might show one thing given a person'’s life experiences and
the literature the researchers have read. However, if new theory emerges maybe
because of additional life experiences included in the research, the data could be

seen in a different way resulting in a need to adapt the developed theory.

Equally grounded theory is influenced by social constructionism (Bryant and
Charmaz, 2019) aligning with the stances taken in this research. This assumes
that people perceive the world based on their own situatedness which according
to interpretivism (a “proto-constructionist ‘theorem (2019, p. 7) used in
grounded theory) is influenced by cultural, historical and geopolitical practices.
Given all these similarities, why was research through design chosen over this
approach? As explained by Partington, the literature from grounded theory can
be “bewilderingly complex” (Gray, 2021, p. 761). When looking at grounded
theory, in practice these seemed to follow with more constructivist approaches
used primarily in psychology studies and much more focused on using qualitative

data in an empirical way. The popular approach to grounded theory, as outlined
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by Strauss and Corbin, using coding practices, did not seem to align with the
more experimental methods which are argued as the best approach for this type
of work i.e., speculative. Focusing on mixed methods can make it hard to analyse
data, but reflexive thematic analysis (RTA) is much more flexible in its approach
than grounded theory. Therefore, while elements of grounded theory worked, as
an overall methodology it was concluded that it was not the best fit for this type

of research.

3.3.1.3 How is Research through Design used in this research?

Research through Design has been used in this research through speculative
methods such as design fiction for world building (see section 3.4.2.1). The
building of one world helped to create insights which helped shape the PhD
process and influence the directions taken, further expanding on the created
world. This is explained in this section (illustrated in Figure 18) using a space
metaphor to better explain how world building formed part of the RtD process.
This diagram helps to distinguish the different worlds developed from other
parts of the RtD process that emerged based on the insights from these worlds.
This is shown in Figure 18 through the presentation of two worlds as separate
planets representing the projects explained in CoCo (Chapter 4) and the Cat
Study (Chapter 6). In between these worlds is a gas cloud presenting an
argument which emerged from insights developed from CoCo which could be
tested in the following world presented in the Cat Study. The surrounding stars
symbolise additional insights that helped influence research directions taken.
This approach was taken to help answer part of the overarching research
qguestion: What if self-tracking systems considered different (more-than-human)
perspectives of contextualised general wellness information? And a sub question
what would this mean for future self-tracking system design? Including
interacting with these perspectives and potential implications with introducing

these new perspectives in self-tracking systems.

The first world or planet is a project called CoCo (Chapter 4) based around the

implications of only using the system perspective for contextualised health and
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wellbeing information. As RtD allows reflection through practice i.e., creating an
artefact and iteratively adapting and critiquing the design approach, speculative
design can help to develop answers to the research questions through an RtD
approach. As explained by Lindley & Green "it seems that rarely—if ever—does
Speculative Design take place without the underlying aim...to produce new
knowledge or insight" (2022, p. 4). This new knowledge and insights are
explained here through the stars, following Lindley (2018) and Pollastri’s (2017)
diagram, as shown in Figure 17. It explains how an RtD approach can contribute
to the research process through domain insights, design fiction insights, material
engagements (making and interacting with things). For this project, speculative
methods helped create these insights, finding that social consequences were
running theme based on the artefacts developed. These fictional and domain

insights helped to inform research directions.

Case Study 1

Domain Insights

Design Fiction Insights

Material Engagements

Case Study 2

Figure 17 - Lindley’s (2018) Phases of Research Through Design Diagram, based on Pollastri’s (2017)
Diagram

Selves and Beings (Chapter 5) is represented as a gas cloud between the two
planets reflecting that world building was not used as part of Selves and Beings
but was developed based on insights from the world building process in CoCo.
Within this chapter, these insights highlight specific problems with a system
perspective (that it focuses on our bodies and purely metrics through one

perspective of what health and wellbeing is). This helps present an argument for
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introducing different perspectives in self-tracking systems to provide insights for
contextualised health and wellbeing information. These ideas could then be
tested in the second world. This is to understand whether introducing these
perspectives is the right thing to do for self-tracking system design before these

systems exist with the potential to cause harm.

The second world or planet outlines the project presented in the Cat Study
(Chapter 6). This tests out the argument presented in Selves and Beings,
answering part of the research questions around how people interact with new
more-than-human perspectives of contextualised general wellness information.
The insights from this project help to answer whether there would be
implications with designing systems in this way. At this stage of the Research
through Design process, insights gathered across the thesis can be collated to
provide insights about more-than-human context-aware self-tracking systems
(as shown in the sun). A Research through Design approach was particularly
necessary for this research to answer these questions. This was because it was
not known what introducing these new perspectives might mean for how people
interact or react to having different contextualised general wellness information.
Through making and reflecting on possible implications of self-tracking systems,
it was possible to develop knowledge about this unknown area without
implementing these ideas into a working system where they could potentially

hinder someone’s own or multiple being’s wellbeing.
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3.4 Methods

This section outlines the methods used across the various projects in this research.
Using research through design, speculative methods were chosen given their
approach to ethical issues and focus on future thinking (section 3.4.1). Various
techniques such as world-building (section 3.4.2.1) were used depending on the
intended audiences i.e., academic audiences for fictional papers (section 3.4.3) versus
new approaches (section 3.4.3.4), used later on to test speculative approaches with
different groups of people. Reflexive thematic analysis (section 3.6) was used to
analyse the later stages of this research. In this section it will be explained why this

analysis was used over other analysis approaches (section 3.6.1).

3.4.1 Critical and Speculative Design

“To be human is to refuse to accept the given as given”

- Dunne & Raby in Speculative Everything (2013, p. 33)

This is the quote used by Dunne and Raby to begin their chapter Design as a Critique
perfectly describing the essence of critical design; to critique, to challenge accepted
reality or normality and question the role products play in our day to day lives. Rather
than accepting the way an object is presented to us (including the expected ways to
interact with it) it is up to us to question why something is designed the way that it is
and critically examine what it could become. What started as an attitude grew into a
design approach, with the first use of the term appearing in Dunne’s Hertzian Tales
(Dunne, 2008). This type of design helps create artefacts, not necessarily existing
ones, that spark conversations and debate about various topics including health
tracking anxieties (Lee, 2014), sedentary behaviour (Menheere et al., 2020),
overpopulation (Dunne and Raby, 2009) and body augmentation (Loizeau and Auger,
2002). However, it has been noted that critical design can be hard to follow, with
confusion about what it is and a lack of clear pointers about how it could be used

(Bardzell and Bardzell, 2013). While work has been done to create a better grounding
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of critical design as a practice in the HCI space (Ferri et al., 2014), practices such as

speculative design help reflect the ideas critical design outlines.

Speculative design focuses on examining possible futures in order to redesign the
present and help understand what others would like the future to be. Speculative
design does not predict the future but uses the future as a topic of discussion to
change current design processes (Dunne and Raby, 2013). Speculative design has
been used to create sketches of conceptual loT devices for new data roles around the
home (Desjardins et al., 2020) as well as isometric drawings to show futures at
different scales (Overdijk et al., 2022). Additionally, plausible prototypes both digital
i.e., diagrams and websites, as well as physical i.e., a smart pet collar have been used
to critique many topics such as our perception of the world (Li et al., 2018), privacy
issues with loT devices (Karmann and Knudsen, 2018) and reactions to future
technologies such as quantified pet technologies (Lawson et al., 2015a). These
prototypes can also be used for interactions with participants to understand how
future products might be used (D’Arcey et al., 2019). Even fully illustrated, ‘what if’
scenario books have been published such as the In Vitro Meat Cookbook (Van
Mensvoort, 2014). With speculative recipes from chefs, designers and artists, the
book aims to get people discussing food futures. In more recent applications,
speculative design has been used to generate conversations and insights from non-

human objects and devices for future research applications (Reddy et al., 2021).

Putting speculative design into practice has resulted in many using a cone as a
starting point to explore potential futures. Dunne & Raby (2013) adapted the Voros
cone for their own purposes calling it the Taxonomy of Futures (see Figure 19) using
different cones to represent questions about the future. Cone 1: Probable - what is
likely to happen? Cone 2: Plausible - what could happen? Cone 3: Possible - what are
the links between our world and the fictional world? Cone 4: Preferable (in between

probable and plausible) - what are the issues with the future?
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Figure 19 - Dunne and Raby's Taxonomy of Futures cone, remade from Speculative Everything Chapter 1 - Beyond
Radical Design? Page 5

However, this model has been critiqued allowing assumptions to arise about one
singular shared experience of both the present and the future, without
acknowledging the “plurality of lived experiences” (Hillary et al., 2021, p. 4). Coulton
& Lindley refer to this as driving “a single preferable future” (2017, p. 8) that doesn'’t
acknowledge the future’s history and the beliefs and values embedded within this
presented reality. The authors suggest using design fiction worlds counters the lack
of plurality in the cone’s approach to speculating about future worlds. Given that
theory like plurality helped shape this thesis, this argument for using design fiction
worlds supports reasoning for this method forming part of this research. Equally as
speculative designs have been criticised for not moving “beyond the realm of the
museum exhibit” (Forlano and Anijo, 2014, p. 11) alternative design methods such as
design fiction could help provide more applications for design research around future

technologies.

3.4.2 Design Fiction

Design fiction is often described as a form of speculative design, coined by Sterling in
his book Shaping Things as a “more practical, more hands-on” approach (2005, p. 30)
compared with science fiction (sci-fi). Later Sterling stated that design fiction is the

“deliberate use of diegetic prototypes to suspend disbelief about change” (2013).
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Bleecker refers to diegetic prototypes in relation to design fiction based on Kirby’s
take on diegesis (Kirby, 2010) as a way of prototyping in a fictional world. This is
explained in relation to science fiction films and television with an emphasis on “the
circulation of knowledge and ideas” (Bleecker, 2009, p. 39). Showing technologies in
media that do not currently exist but are working systems in a fictional world can help
play out how these technologies might be used when integrated in people’s lives. For
example, in the satirical sci-fi show Black Mirror, the episode Arkangel helps tell a
story about a potential reality of living with social tracking devices i.e., tracking

children under the guise of safety.

Following a brief scare where Marie temporarily loses her daughter Sara, Marie has a
device implanted in her daughter’s brain allowing an app on the Arkangel tablet to
show Marie where Sara is. The app can also track Sara’s vitals and filter what she sees
and hears in the real world through ‘content limitations’. For example, in Figure 20
Marie sees a dog barking so she activates a filter on the tablet meaning the dog is
blurred from the child’s vision and the barking is distorted. These interactions show
how a person’s life can be altered through technology and how these devices can
change behaviour. This can be seen across the episode where the implant interferes
with Sara’s ability to see someone in need of medical attention. As she ages, this
impacts on Sara’s relationships with other people as well her mother, as Marie is able
to see everything Sara does. In this episode through the use of diegetic prototypes
(the Arkangel app on a tablet and the brain implant) the creators were able to show
issues with future technologies reflecting issues within the self-tracking field
including privacy and control, agency, social exclusion and social tension from

different character’s perspectives.
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Figure 20 - Black Mirror: Season 4 Episode 2 Arkangel example of diegetic prototype. Connected to a brain
implantin a child’s brain, this scene shows an interface with an option to filter out distressing content in the
real world, when the filter is turned on the barking dog is blurred out from the child’s vision and the bark is

distorted source: https://www.framerated.co.uk/black-mirror-4x2-arkangel/.

While this shows how diegetic prototypes can engage audiences through narratives,
design fiction can also be applied to design practice. Design fiction in this sense can
be used as an approach for understanding what could happen if a created prototype
did exist, what it might be like to live with that created prototype and what might
prevent it from becoming a reality. As Bleecker describes designed objects, or
multiple artefacts in a design fiction, can show “different kinds of near future worlds”
(2009, p. 7). This is how design fiction is defined within this work focusing on
technology in near futures i.e., tracking devices with new sensing capabilities which
are likely to exist in our lifetimes. There are many different ways people have
implemented design fiction into their design practices, both in academia and
independently i.e. The Near Future Laboratory (2023) and Superflux (2023). Some
have created design fiction prototypes which helped to think about the future of
companies (The Near Future Laboratory, 2015), add realism to a scenario (Tiberio and
Imbesi, 2017), explore potential sensing technologies (Wong et al., 2017) and enabled
discussions with a company (Colombo et al., 2018). Blythe (2014) used design fiction

approaches, reconsidering research through the use of imaginary abstracts. These

abstracts summarise fictional research of fictional prototypes to critique and help
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develop potential projects. Another storytelling aspect in research outputs, Sturdee et
al., (2020) used the perspective of a deteriorating phone with the aim of encouraging
readers to reflect on e-waste and our relationship with technology. Film has also been
popular in the design fiction space, with short videos being used to demonstrate
prototypes related to issues including machine learning (Lindley and Potts, 2014),
algorithms (Rebaudengo, 2015), loT devices (Lindley et al., 2020b) and self-tracking
devices (Jain et al., 2015). In one instance, animated scenarios were created for
prompts with older adults as a method for co-creating future wearable devices

(Ahmadpour et al., 2019).

Some of these works helped influence the design fiction methods used in this
research. For example, as explained in section 3.4.2.1, a fictional trailer for a fictional
app was created for a conference as an entry point to the fictional world created.
However, world building draws on some of these design fiction methods while
ensuring design is at the forefront of this approach; as this can be misunderstood by
some where emphasis on the word ‘fiction’ implies creating narratives without

involving design at all (Coulton et al., 2017).

3.4.2.1 World Building & making

World building is explained by Coulton et al., (2017) as a design fiction activity,
helping to understand both what design fiction is and providing a more concrete
approach to using design fiction as part of design research. In this framing of world
building, a diagram is used to describe what it means to create design fiction worlds.
However, as it uses examples from the paper to explain this concept, Coulton et al's
(2018)’s depiction is used in Figure 21 as a general outline. This diagram
demonstrates how these worlds are developed through a variety of artefacts that
access the world at different scales, referred to as entry points. These entry points
allow ethical and social questions to emerge and provoke conversation about the

fictional world created.
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Figure 21 - Design Fiction Worldbuilding diagram to show artefacts created at different scales providing different
entry points to the fictional world. Remade from The Little Book of Design Fiction for the 10T (Coulton et a/, 2018)
To apply this concept of entry points at different scales to an example, when learning
about what design fiction was at the start of this PhD, it coincided with discussions
about contact tracing applications related to the spread of COVID-19. There was
debate at the time around using a centralised approach rather than an anonymised
approach that big tech companies offered. This suggested people were more trusting
of companies who have access to huge amounts of data about us, compared with the
government that is supposed to be there to protect us. Wishing to explore the
concept of worldbuilding, | created some fictional applications based on the idea that
if Google had access, the API they created might be available to third party
developers resulting in different apps having access to extremely personal data. They
would also have the potential to use this data to profit from a health crisis which
resulted in the loss of many lives. Figure 22 showed a gamification aspect of this
technology through the popular app Pokémon go, which pre-pandemic encouraged

users to go out and interact with others in the real world. This was turned into a

924



diagram explaining to users how to activate the feature and what an alert might look
like when indicating possible exposure to the virus. Another was based on the Google
Maps app (Figure 23), allowing you to see how close you were to other people on
your intended route and reroute, if possible, to less congested paths. This was made
into a series of short explanations in the advertising style Google might use to
promote new features in their apps. These both provided different entry points to the
fictional world of contact tracing exploring exposure applications and social
distancing features, reflecting potential uses of this technology by various parties.
While these were not used anywhere, they helped me understand how design fiction
could provoke conversation around current issues and near future applications

through the creation of plausible artefacts.

my A guide to using COVID-19

Contact Tracing App in Pokémon Go

Figure 22 - Pokémon Go Contact Tracing Design Fiction Application - Left shows a diagram explaining to users
how the app works and the right shows two of the app screens developed related to tracking exposure to COVID-

19.
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Figure 23 - Google Maps Design Fiction Contact Tracing App - left shows an advertisement of some of the social
distancing features the app offers with the right showing two app screens indicating where people (the red

hands) are in relation to you & an alternative route to follow.

In the literature, world building has been used for a variety of debates and thought-
provoking topics. lcons have been created to research legibility around Al technology
(Lindley et al., 2020c) which has been applied to specific parts of a fictional world. For
example, where Al iconography might be used in the real world (Pilling et al., 2020)
i.e., a public space, could be shown through artefacts such as signs in a city square
and third-party applications in apps like Spotify. Equally world building can be used to
test more-than-human theory as well, provoking questions around human centered
design (Akmal & Coulton, 2020). While these examples show different types of
plausible artefacts, this can cause issues with deception with some of these
prototypes (even when based on technology seen in sci-fi movies! (Sturdee et al.,
2016)) being so realistic, actual news sites (Livesey, 2016) reported on them as real
and existing technologies. This deception issue was also found with some of the

design fiction techniques used as part of this research.

3.4.3 How is design fiction used in this research?

Throughout the course of this research mixed methods were used depending on what
method worked best for the research conducted. The methods used were specific to

particular projects and so will be explained in relation to those projects in later
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chapters. However, here methods that people may not be familiar with are briefly
explained to give an initial grasp on what design fiction methods could be. This is to
make it clearer why these techniques were used for projects discussed in later
chapters. Interviews and workshops were also used in this research, but as these are
usual methods for design researchers, these will be discussed in later chapters in
relation to the particular project. Firstly, these various design fiction methods will be
discussed (section 3.4.3.1-3.4.3.3). Following this a couple of other methods that
were necessary for the creation of some artefacts will be outlined (section 3.4.3.4)

before ethical implications of the methods are discussed (section 3.5).

3.4.3.1 Fictional papers

Expanding on Blythe's work around imaginary abstracts (2014), fictional papers
present fictional research within published papers to explore potential value and
critique of new HCI concepts and means “disbelief can be suspended” (Lindley &
Coulton, 2016). These papers, while fictional, still require a lot of work to think
through how these systems could be created in this particular world. This includes
critiqgue around this potential future and helps start discussions around whether this
is a world we want to exist. This is instead of providing a solution with the
assumption that technology will be able to solve any issue. Game of drones (Lindley
and Coulton, 2015) is an example of a fictional paper. The paper is written in its
entirety as if it is ongoing existing research. In the final part of the paper, it is revealed
that the research is in fact fictional and therefore showing a plausible future rather
than an actual work in progress. As well as a fictional user trial, fictional artefacts are
presented to support discussion around drone legislation i.e., screenshots of videos,
diagrams of a docking station and signage of drone trials all helping to create a
believable existing project. This approach values design fiction as a method,
provoking questions not just about HCl issues raised in the fictional paper but also

about how design fiction practices can be used in design research.

As explained in Lindley and Coulton’s (2016) paper advocating for fictional papers,
this approach is similar to past HCI techniques like Wizard-of-OZ techniques (Buxton,

2007). Wizard-of-Oz asks people to interact with a fabricated system which is
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simulated to appear as real working system. This aims to produce more accurate
reactions to interacting with the technology without having to fully implement it.
Both approaches suspend disbelief, and have their reasons for doing so, but can also
be critiqued for getting in the way of transparent or ethical research as they can be
seen to deceive the participants. In relation to this, fictional papers pose little ethical
risk to an academic audience, especially as it is made clear that deception has
occurred within the fictional paper. Coulton et al.,(2016) describe deception in a
fictional paper as a friction between making a plausible design and a fiction, causing a
tension between truth and untruth. It is concluded that deceit comes from deciding
to use design fiction as an approach and how researchers choose to present their

design, rather than the use of fictional papers themselves.

3.4.3.2 Fictional trailer

A fictional trailer is an example of a type of video that could be created as part of the
world building process. Lindley et al (2015) use a short design fiction video linked to
their fictional paper to help suspend disbelief about drones. By presenting fictional
artefacts in a fictional trailer, fictional worlds can be demonstrated quickly to a large
range of audiences. They can make it clearer to these audiences that the world is in
fact fictional and provide a preview to other outputs from a design fiction such as a
fictional paper. At the same time, a fictional trailer can act as an additional entry point

to the design fiction world.

3.4.3.3 Fictional artefacts

Fictional artefacts are objects or prototypes developed as part of the world building
process. This can be anything from fictional legislation documents to social media
posts, and physical catalogues. While already briefly touched upon, fictional artefacts
are a common aspect of world building and can help create a variety of entry points
to the world to access it at different scales. Here a couple of examples are shown to
provide concrete examples of what these fictional artefacts can look like. The Near
Future Laboratory (2019) created a physical map (Figure 24) outlining the network of
autonomous vehicles across Geneva. Rather than asking higher level questions

around future cities, the map provoked immediate debate around autonomous
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transport’s impact on traffic levels and urban infrastructure. Through the process of
creating this fictional world, developing the map allowed new considerations to arise

about employment opportunities and drop off areas. Through making, new

knowledge was produced and could be used to generate further discussions.
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Figure 24 - Map of autonomous vehicles from the Near Future Laboratory. Source:

https://blog.nearfuturelaboratory.com/2019/10/

Stead et al., (2018) created a modular HealthBand with various artefacts such as
legislation documents (Figure 25), a device certification guide and a permit for
domestic fabrication authorisation to provoke conversations around digital
fabrication and e-waste. Based on existing requirements from various health bodies
such as the MHRA, the plausible artefacts created could help to start conversations
with different stakeholders including various health practitioners, members of the
public, medical ethics committees, manufacturers of health devices etc. It also
provides prototypes for people to reflect on challenges adopting this technology

before it is widespread and affecting people’s lives.
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Figure 25 - Device Certification Guide for modular HealthBand from Stead et al's paper Do-It-Yourself Medical

Devices: exploring their potential futures through design fiction (2019). DOI: https://doi.org/10.21606/drs.2018.475

3.4.3.4 Developing artefacts from the perspective of multiple beings

This thesis aims to introduce different more-than-human perspectives of
contextualised health and wellbeing information to explore implications for self-
tracking design. Therefore, methods are required to develop these perspectives and
allow people to interact with them. Artefacts can be used in a similar way to the
fictional ones created but based on non-fictional techniques. For example, a similar
approach to probes used in the HCI and design space can be followed (Gaver et al.,
1999). With cultural probes, participants are given a pack of materials which might
include things like pencils, paper, scissors or even maps and a camera. These act as
provocation and inspiration to help participants engage with research in a unique
way. They are usually given some prompts and then they use the materials to
respond to these prompts i.e., tell me about your favourite television show and then a

participant might draw or take a photo, expressing their views on the prompt.

When applied to the critical and speculative design area, artefacts have been used as

prompts to understand how people might interact with technologies as well as their
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thoughts around a particular topic. Gross et al (2017) made three tracking device
prototypes to emphasise the relationship between tracking and experiences of
anxiety which were placed in people’s homes and allowed people to interact with
them for 6 months. This was also done on a much shorter timescale with Lawson et al
(2015b) using speculative artefacts to explore the quantified aspects of tracking
technologies. These were presented to people through short focus groups, gaining
initial thoughts on the technologies presented as well as human-animal relationships.
With companion animals forming part of this research and their perspectives used
later on, it seemed appropriate to create some kind of artefact that would help
provoke discussion of complex topics. Noortman et al's (2019) description of a design
fiction probe helped influence the created method used in this research. Their probe
was called Hawkeye, allowing participants to play the role of a character in the

fictional world and interact with a physical control panel across 3 weeks.

Speculative artefacts can be created to engage participants but non-fictional methods
can also help create these artefacts, for example by observing companion animals.
The lives of our companion animals have been documented across time, shedding
light on the hidden lives of the non-humans amongst us (White, 1981). An example of
this can be seen through White’s diary entries about Timothy the tortoise’s general

wellness.

“1777 Sep. 11. Mrs Snooke’s tortoise devours kidney-beans &
cucumbers in a most voracious manner: swallows it’s food almost
whole. Foot note. Timothy the tortoise weighed six pounds 3 quarters,
2 oun: & an half: so is not at all increased in weight since this time
last year. The scales were not very exact.” From The Portrait of a
Tortoise (White, 1981, p. 29)

As can be seen in the above extract, Timothy's weight, preferences in diet and
behavioural habits (eating style) are all noted. Further entries also highlight humans
and non-humans wrapped up in the tortoise’s life that impact his wellbeing. For
example, the death of Mrs Snooke results in Timothy fasting between “7, or 8

months” breaking his fast on “the globe-thistle, & American willow-herb” (ibid, p.31).
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These diary entries have provided inspiration for artists and illustrators to shed their
perspective on the lifelong companion (Pallant, 2020). This technique can also be
used to document a companion animal’s activities, so the artefacts created are based

on actual behaviour of that animal.

Equally, to explore these animal perspectives, cameras can be used to explore the
world from the perspective of that being. Figure 26A explains how Critter Cams,
placing a camera on an animal, can acts as a way to explore non-human subjectivity
(Bell, 2016). This was also put into practice by documentary makers and scientists at
the Open University (Figure 26B), attaching these cameras with sensors to cats
seeing their ‘secret’ lives outside the homes of their owners (BBC, 2014). For ethical
reasons, it might not necessarily be appropriate to attach a camera to an animal and
therefore a robot could be used to mimic the animal’s perspective. This can be seen in
nature documentaries like BBC'’s Spy in the Wild (Figure 26C) where imitations of
animals are created with cameras for eyes to obtain closer footage of animals in their
natural habitats (BBC, 2017). This approach might be better for designers who might
not necessarily have access to an animal but want to understand how people might

perceive different views of the world.

Figure 26 - Various cameras used to gather animal perspectives. A - CritterCam on lizards head source:

https://www.kpbs.org/news/arts-culture/2009/10/15/nova-lizard-kings. B - A camera on a cat's collar source:
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https://www.bbc.co.uk/programmes/b04lcqvq. C - A robot made to look like a hyena source:
https://www.bbc.co.uk/programmes/b088s4fy

Including different types of artefacts for people to interact with allows people to
properly experience a fictional technology or system. Using non-fictional artefacts
with fictional artefacts helps enhance the creation and development of a fictional

world that is more plausible when presented to participants to interact with.

3.5 Ethical implications of the methods discussed

For all research, ethical considerations are required to minimise harm. Therefore, this
section will discuss potential ethical concerns that arose from conducting this type of
research and how the risks were reduced. One way these risks can be reduced is by
submitting the project for ethical approval to the University faculty. The documents
submitted for this application can be seen in Appendix B. However, with the
exception of the Cat Study, discussed in chapter 6, the research conducted in this
thesis did not involve any participants so this process was not required. Even if small,

the potential risks from conducting fictional research are also discussed here.

3.5.1 Recruiting participants

Recruiting from our own networks and advertising across campus and social media
could have ethical considerations. For example, if anyone was gathered from a
researcher’s own networks, it needs to be clear that there is no pressure or
expectation to take part in the study. To make sure participants are informed at all
stages, they will need to be given information sheets and consent forms and informed
that they can withdraw at any time. The exception to this is where responses might
be gathered during a workshop and due to the anonymous nature of gathering

responses i.e., post it notes, responses could not be removed from data collection.

3.5.2 lIdentifying information

To ensure people cannot be identified, any identifying factors such as names,
descriptions, locations and occupations need to be removed from transcripts. Where

necessary these can be replaced with pseudonyms or fictional jobs to protect the
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identities of individuals. This is in case data from the interviews are required in

publication of the results.

3.5.3 Storing & Collecting data

Any data gathered will be stored on an encrypted and password protected computer
and the University’s secured OneDrive. Manual data such as activity responses from a
workshop will be stored in a locked cupboard in the University building. The
audio/video recordings from the interview stage will be deleted after transcriptions
have been made anonymous and publications around this work have been accepted.
After copies of the manual data are created, these will be destroyed. The copies as
well as the anonymised transcripts and anonymised responses from participants will
form a dataset which will be stored on an encrypted device and kept securely for 10

years on a University server after the end of the project.

3.5.4 Deception

For the fictional research conducted i.e., the fictional paper, deception could occur if
people believe it is real. For example, the fictional paper is presented like actual
research so people might believe it’s an actual study that took place. Putting
disclaimers at the start of the paper might ruin the plausibility of the paper and the
suspended feelings of disbelief, which makes the fictional paper a powerful method.
However, to make it clear to the reader, the fictional nature should be revealed at the
end of the paper. This might explain why this method was used and explain that this
type of study was not carried out with actual participants to ease concerns. This
could also happen with people interacting with artefacts. If it is necessary for them to
believe it is real at the start, debriefing them to make it clear these artefacts do not

exist helps with minimising deception.

3.5.5 Potential for harm

As explained under the animal perspective methods, placing a camera on a cat could
be unethical without proper processes in place. To ensure animal welfare, not

gathering any data from the cat i.e., via sensors or sending messages to participants
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that could change the cat's safety, routine or daily life in any way will help protect the

companion animals potentially involved in the data or artefacts gathered and created.

3.6 Analysing participant responses

For the methods discussed, the inclusion of participants to interact with and react to
the created fictional artefacts requires reflection. To thoroughly analyse people’s
responses to the artefacts developed and created, within this research reflexive
thematic analysis was chosen. What this process is, what it entails and why this was

used when analysing this research is discussed here.

3.6.1 Reflexive Thematic Analysis (RTA)

Thematic analysis (TA) is a way of creating codes and themes from a dataset to find,
analyse and interpret relevant patterns to produce meaning about the data (Braun
and Clarke, 2021). Reflexive thematic analysis (RTA) is a form of TA which, as the
name suggests, puts reflection at the core of the analysis (ibid). It acknowledges how
researchers play an active role in the development of codes and themes. Additionally,
that we have a situated and subjective way of analysing data which means we should
be aware of theoretical assumptions when conducting research. While RTA acts as
guidelines for researchers rather than strict rules, these guidelines follow a few

phases:

e Familiarisation (phase 1) - Broadly speaking, this is about getting familiar with
the whole dataset, beginning to form questions and potential meanings from
the data set. This includes noting anything of value either through memos or
doodles or other practices that work for the researcher.

e Doing coding (phase 2) - Going through the dataset again, codes are created
to capture meanings within the dataset with relevance to the research
questions. These are not set so they can be altered as researchers begin to
understand their dataset. This might require several rounds going through and

refining the created codes.
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e Generating initial themes (phase 3) - From the codes created patterns that
emerge around a central ‘organising concept’ form themes. These themes are
some kind of shared meaning within the dataset.

e Developing and reviewing themes (phase 4) - As the name suggests, this is
about going through the initial themes to make sure they are all built around a
singular central idea or argument. Linked to the research questions, they
should tell a story about the researcher’s dataset.

¢ Refining, defining and naming themes (phase 5) - Making sure the names
represent the researcher’s themes correctly, as well as encouraging people to
want to know more about the analysis. With this in mind, also not misleading
them about what the theme is about.

e Writing matters for analysis (phase 6) - Writing up the analysis also means
producing analysis in the process. As this process continues to refine the
analysis, it will not be fully developed until the writing is completed and
published. This is different than other approaches where findings are written

up after the analysis is complete.

These phases do not have to be linear and can be carried out as many times as
needed across the course of the analysis. Within RTA there are also variations to
carrying out this kind of analysis. Figure 27 explains the differences between these
variations describing how data is interrogated and the focus that is taken from the
dataset. This includes the theoretical underpinnings that influence the approach

taken.
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Orientation to data More inductive: where the analysis More deductive: where the analysis is

is located within and coding and shaped by existing theoretical
theme development are driven by, < constructs which to read and code the
the data content data and develop themes

Focus of meaning Semantic: where the analysis Latent: where the analysis explores
explores meaning at the more <—> meaning at the more underlying or
surface, explicit or manifest level implicit level

Qualitative framework Experiential: where the analysis Critical: where the analysis focuses
aims to capture and explore <> oninterrogating and unpacking
people's own perspectives and meaning around the topic or issue

understandings

Theoretical frameworks Realist, essentialist: where Relativist, constructionist: where
analysis aims to capture truth and analysis aims to interrogate and unpack
reality as expressed within the <> the realities that are expressed within
dataset the dataset

Figure 27 - Table showing variations of reflexive TA. Remade from Braun and Clarke's Thematic Analysis: A
Practical Guide page 10.

Participant responses can be gathered via qualitative analysis software like NVivo.
NVivo can increase the speed of the analysis process and allows easy comparison
between codes and patterns across a large dataset. RTA offers guidelines for how to
carry out analysis rather than setting rules to follow, acknowledging the flexibility in
this approach. Everyone’s process will differ dependent on their interpretation and
reflection of the data. However, this will not change conducting meaningful and
useful analysis. It allows reflection on our own biases and subjectivity which may
change how data is interpreted from the participant’s responses, as well as
methodological choices made, interpreted, coded, and reflected upon based on how
we view the world. Reflexive thematic analysis allows the generation of codes and
themes while exploring the data, to reflect on whether themes are relevant and
iteratively adapt them to make sure they continue to remain relevant in response to

the research questions.

Other approaches also use coding approaches to qualitative data sets such as content
analysis and grounded theory. It has been suggested that thematic analysis was
developed from content analysis meaning the approach overlaps a lot. However,
instead of interpreting the dataset, content analysis “provides a direct representation

of participant’s responses” (Gray, 2021, p. 759). Whereas this research used
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participants responses to uncover additional meaning. Additionally, content analysis
does not prioritise reflection on the analysis approach. Reflection is important in this
work given that there is a focus on critiquing current system design that includes bias
and inequalities, therefore it’'s important that this thesis also reflects on assumptions
made within this research. There has been criticism from (post)positivists that if
thematic analysis is used over other qualitative methods, there needs to be multiple
coders to increase the accuracy of this approach because there is no focus on an
objective truth. As explained by Braun and Clarke this implies that “themes are in the
data, waiting to be found by the researcher” (2021, p. 239). This thesis agrees with
the view that different researchers could look at exactly the same data and take
completely different meanings from it. Collective coding will still have subjectivity
even if the researchers don'’t notice it. Equally there’s no single ‘truth’ in the data that
can be uncovered by taking one set approach, but this doesn’t weaken the approach.
Awareness of our situatedness and subjectivity and including this awareness in
reporting of analysis, rather than attempting to reduce and control “bias” (2021, p.
273) helps readers to understand the values that underpin the analysis conducted. It
highlights that we are humans that think differently and that these unique views can
help add to a body of knowledge compared with posing these views as a “threat”

(ibid) to research.

3.7 Summary

This chapter begins by explaining how my views about knowledge and reality
(phenomenological paradigm following a largely social constructionist approach) differ
to how knowledge and reality is represented in current self-tracking research
(following a positivist paradigm linked with realist and objectivist approaches). The
methodology used in this research, research through design is then outlined and
compared with other approaches. This was chosen because of the focus on creating
artefacts to produce knowledge while allowing for iteration and critique of the design
process. Additionally, RTD works well with speculative methods because of the
concern with creating what ‘might be’ and the ‘right thing’ relating to future thinking
and ethical issues. These speculative approaches included design fiction, particularly

focusing on world-building, providing a concrete approach for using these methods in
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design research. World-building highlights how there can be multiple futures and
worlds rather than one shared future that we all experience in the same way, aligning
with the theoretical standpoints and theory outlined in this research. The mixed
methods used in this research are then explained in further depth, providing an
overview of what these methods are. Lastly, reflexive thematic analysis is explained
as the form of analysis for the qualitative data produced from this research.
Acknowledging the active role the researcher plays in the analysis process, allowed
reflection on the particular stance taken in this work and how that influenced the

patterns of meaning produced.

In the following three chapters, the projects developed across this research will be
explained individually. Each project shaped the proceeding project to help discuss the
implications of introducing new perspectives of contextualised health information.
These chapters will discuss details about the project themselves, including the
process for producing artefacts and other outputs, as well as any answers these
specific projects provided. These will then be collated and discussed in relation to the

overarching research area in the discussion and conclusion chapters.
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Chapter 4 Connected Companion (CoCo)

Viewing context from a system perspective

4.1 Introduction

This chapter presents the first published paper from this research titled Context-
Aware Wearables - The Last Thing We Need is a Pandemic of Stray Cats (Snooks et
al., 2021), presented at Alt.CHI 2021. The goal with this paper was to explore
people’s experiences interacting with context-aware information about their health
and wellbeing. This was to understand problems with a system perspective and
considerations for new contextualised information. This paper was fictional, meaning
it presented fictional research in a published paper. This was necessary for
understanding the implications of introducing new sensor features in self-tracking
systems, following a system perspective’s approach to implementing more
contextualised information. Using a non-existent system to explore this meant this
could be done without hindering people’s wellbeing in the process. By submitting
fictional research to a real conference, it provided provocations on current
approaches to designing context and helped develop an understanding of existing
concerns from experts in the human-computer interaction (HCI) space. The
development of this fictional paper was the result of a world building process which
involved understanding what context was from a system perspective. This involved
exploring how contextualised information is presented in current self-tracking
systems and how insights from this process led to the creation of several artefacts.
These were presented at the Vis Futures: Design Fiction Methods for Envisioning
Tomorrow's Visualisations at IEEE VIS 2020, expanding on the development of the
world of CoCo. This section also discusses the creation of fictional user narratives as

a process for combining and collating world building aspects into a fictional paper.
This chapter includes the published fictional paper (section 4.2) before explaining the

world building process (section 4.3) and how this helped to reflect upon this process,

understand the aims of this research and the challenges that it raised (section 4.4).
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4.2 Fictional Paper

4.2.1 Connected Companion (CoCo) Overview

We present Connected Companion (CoCo), a health tracking wearable that provides
users with timely, context-relevant notifications aimed at improving wellness.
Traditionally, self-tracking wearables report basic health data such as resting heart
rate; these data are visualised and positive behaviours (e.g., exercising often) are
encouraged with rudimentary gamification (e.g., award badges) and notification
systems. CoCo is the first wearable to combine caffeine, alcohol and cortisol sensors,
a context network (which predicts user context), and a wellness model (which
establishes per-user wellness measures). Working in tandem these provide users with
notifications that encourage discrete behaviours intended to optimise user-wellness
per very specific biological and social contexts. The paper describes the (sometimes
unexpected) results of a user-study intended to evaluate CoCo'’s efficacy and we
conclude with a discussion about the power and responsibility that comes with

attempts to build context-aware computing systems.

4.2.2 LOTUS, IVY, and BLOOM: Data Driven Wellness and Context
Modelling

CoCo is the first wearable to combine caffeine, alcohol and cortisol sensors, external
data streams, and machine learning to implement context-aware sensing for providing
timely and relevant notifications for users intended to help them optimise their
wellness*. CoCo’s software is built around three interlinked components a context-
network (IVY), a wellness model (LOTUS), and a management layer (BLOOM). In
terms of hardware, the CoCo wearable uniquely combines multiple biosensors into a
single device providing the software components with the data necessary to create

and maintain bespoke wellbeing and context models. These include a cortisol

4 A formal definition of wellness is beyond the scope of this paper and incorporates aspects of
mental and physical health alongside subjective accounts of happiness and emotional well-being
(Simon et al., 2022)
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(potentiostatic circuit and chronoamperometry (Rice et al., 2019)) sensor; caffeine
(electro-chemical differential pulse voltammetry sensing (Tai et al., 2018)); and alcohol
sensor (using proprietary ION sensor cartridges (ION, n.d.)). Alongside these
specialised biosensors, data pertaining to heartrate, blood oxygen, movement,
ambient sound, and temperature are also captured. CoCo users are required to give
permission for CoCo to access additional 3rd party data in order to provide the IVY
context-network with sufficient data to reach reasonably confident context
assessments. These data include location, content and meta-data of calendar entries
and messaging apps (compatible with various Email Clients, WhatsApp, Facebook
Messenger, iOS/Android SMS apps). To support the functions of the LOTUS wellness
model, CoCo prompts users to generate wellness labels at regular intervals (Figure
28C ‘Wellness Check’).

x ¢ x
-’ 1 '4
g * Wellness Check
How are you feeling right now?
Caffeine Alert Stress Alert [ N
We've detected high levels of caffeine in We've detected high levels of cortisol in ~ E
your syst your system. Bad Meh Ok Good Great
e following Previously you found the fallowing
activities to improve your mood when activities to improve your mood when
caffeine levels were high cortisal levels were high:
Context Check
Play the piano Wiatch the ducks with Mindy
‘What are you up to right now?
Finish marking papers Cancel appointment with Sam
Type your answer here
Lunch preparation for the week Sit In Williamson Park and meditate
Recent activities:
Eating a burrito J}_ Petting a dog m
Learn more J Learn more J

Figure 28 - CoCo notifications sent to users during the user study

The IVY context network (Figure 29) correlates live sensor data and 3rd party data
(e.g., calendar, location) in order to create robust labels which can describe context to
a high level of accuracy. For, example calendar and messenger entries may suggest a
‘coffee shop meeting’ which will be reinforced by relevant sensor data such as
location, sound signature (e.g., the sound signature of a coffee shop), and increased
caffeine. Using supervised learning, the model increases confidence via manual

interventions with the user (Figure 28C, ‘Context Check’). The result is a bespoke
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model which can take partial datapoints to infer context to a high level of certainty on

a per-user basis.
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Figure 29 - Context-Network Model (IVY)

The wellness model LOTUS (Figure 30) correlates labels from the IVY context
network (e.g., ‘having a coffee meeting with a colleague’) with user-generated
wellness tags and relevant sensor data® (Figure 30). In contrast to traditional health-
related wearables that assume an average or standard interpretation of wellness for
all users, through LOTUS, CoCo learns what wellness means for each individual user.
The result is an architecture which has the capability to adapt to nuances of both

context and perceived wellness, and to do so for each user uniquely.

> Notably, sensor data (e.g., high caffeine level) is processed by the LOTUS model independently
of IVY, this means that biosensor data exert influence on CoCo’s understanding context and

wellness independently of each other.
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Wellness Model (LOTUS)
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Figure 30 - Wellness Model (LOTUS)

BLOOM is CoCo’s management layer (Figure 31). BLOOM can query both IVY and
LOTUS models in order to highlight and promote correlations between established
context and wellness baselines. Until the model meets a pre-determined confidence
threshold BLOOM runs in a training mode, allowing IVY and LOTUS models to learn
based on each user’s data. Once baselines are in place BLOOM provides notifications
(these are referred to as Welltexts—a portmanteau of wellness and context) to users.
Welltexts are notifications designed to encourage users to adopt specific behaviours
(e.g., reduce caffeine intake or get more sleep) which, at particular times or depending
on context, may increase their predicted wellness. In addition to managing Welltexts,
BLOOM is also responsible for enhancing the confidence that each model has by
prompting users to generate further training data to label what they are doing and
how they feel about it at key inflection points (see Figure 28). Figure 31 shows the
system architecture: BLOOM manages notifications; sensor data from the wearable
feed both IVY context network and LOTUS wellness model independently; 3rd party
data (location, messaging, audio, etc) are fed into IVY; IVY’s outputs (i.e., computed
contexts) are utilised by LOTUS; both models are continually reinforced by additional

user labelling, managed by BLOOM. The components are configured to encourage
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users towards behaviours which will increase their reported wellness as much as

possible.
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Figure 31- Diagram showing how CoCo’s software and hardware components function together.

4.2.3 Background and related work

Historically, health trackers embed sensors such as ambient light sensors and
accelerometers to infer basic facts about a user’s life, e.g., step count, sleep cycles,
heart rate. Miniaturisation has allowed the current generation to combine biosensors
which can detect not only heart rate but, alcohol, caffeine and cortisol levels into a
single device. Moreover, while self-tracking devices provide users with a plethora of
visual means to interpret data, users struggle to derive meaning from the information
(Dulaud et al., 2020). This is, in part, due to a separation of data and context (Li et al.,
2011)). The upshot is that users find it very difficult to make meaningful decisions

based on their tracking data (Heyen, 2020; Choe et al., 2014).

Context-aware computing (Theimer and Schilit, 1994; Dey, 2001; Dourish, 2004)
focuses on detecting movements, routines and actions to provide relevant contextual
information to a user. Whilst contextual computing has been a long-term aspiration

of HCI and Ubiquitous Computing it has struggled with transitions between states
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(Musumba and Nyongesa, 2013), differentiating activities (Guo, 2016), human
perception (Musumba and Nyongesa, 2013) and supporting specific goals (Bentley et
al., 2013). The crossover with affective computing, to recognise and interpret human
emotion, further highlights the complexity and challenges in creating context-aware
systems (Moore, 2017). However, improvements in machine learning (Nascimento et
al., 2018), increased availability of relevant data (Campana et al., 2018), and enhanced
battery and network performance mean that efficacious context models are
increasingly practicable (Civitarese et al., 2019). Although research has attempted to
encourage behaviour change through recommendations (Yang et al., 2019; Rabbi et
al., 2015; Ghandeharioun et al., 2016; Musumba and Nyongesa, 2013; Gyrard and
Sheth, 2020; Guo, 2016), machine learning models (Plarre et al., 2011; Adams et al.,
2020; Kumar, 2020) and timely interventions (Liao et al., 2020; Nascimento et al.,
2018; Lee et al., 2017), CoCo is the first system, that we know of, which combines
alcohol, caffeine and cortisol sensors with a functional context model in order to

encourage specific user behaviours.

In the remainder of the paper, we describe preliminary findings of a user study.
Specifically, we draw upon data from user interviews to evaluate user experience.
Initial results show that CoCo elicits a high level of engagement with users and can
encourage behaviour change. However, due to identifying several unintended
consequences of the system, we suggest that further work is needed in order to
define systems which can reliably support a positive user experience and minimise

unanticipated negative outcomes.

4.2.4 User Study

We deployed CoCo wearables to 15 participants who were asked to use the system
for 6 months (see Figure 32). The participant cohort comprised 3 co-habiting childless
couples, 2 who lived alone, 1 family with children and 1 household of shared
occupancy; in total there were 8 male and 7 were female participants; the median age
was 28, mean age was 34, youngest 9 months and eldest 80 years old. Participants
were given a CoCo wearable and instructions on how to download and use the

mobile application. Participants have been pseudonymised throughout.
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Household Name Age Gender Profession

1 Phillip T 50 Male Doctor

1 KatT 47 Female Swimming Instructor
2 Euan C 30 Male Veterinarian

2 Gina C 28 Female Barista (part time)

2 Piper C 9 months  Female n/a

2 Darlene C 5 Female n/a

3 Ron G 80 Male Retired

3 Doris G 76 Female Retired

4 Kelsie B 55 Female Botanist

5 Cecilia L 22 Female Biology Student

5 Mohammed A 19 Male Computing Student
5 Russell F 18 Male Psychology Student
6 Gabriel A 33 Male Author

7 Mark G 26 Male Software Engineer
7 Jason G 2 Male Teacher

Figure 32 - List of participants interviewed in the user study

We interviewed participants in their households at 3 and 6 months into the trial using
an unstructured ethnographical interview approach®. The purpose of this data
gathering exercise was to understand the user experience of the CoCo system. In
particular we wished to identify different perspectives, motivations, attitudes of the
participants, as well as highlighting any problematic aspects of the system or social
tensions that arose due to participants’ adoption of the technology. The data, we
suggest, is relevant to this particular implementation of a data-driven context-
awareness system but may offer other researcher insights into generalisable
challenges associated with encoding context. In the following we present 7 themes

which have emerged from our preliminary engagement with the data.

6 Please note that the trial took place in the latter half of 2019 before the Covid-19 pandemic

and social distancing restrictions were in place.
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4.2.5 Exercising

CoCo routinely recommended exercise to participants who usually found those
Welltexts to be useful: Kelsie said "l upped my training regime" because "it decreased
my stress levels" whilst Philip noted that CoCo "would often remind me that | might
relax more if | went for a run". Due to the unique sensor implementation Kelsie was
also able to use CoCo with tattoos, which was previously a problem with other
wearables (Nelson et al., 2020). Euan also noted that the personalisation of Welltexts
helped motivate him to exercise “because of running I’'m destressing significantly”.
However, on numerous occasions the app's tendency to propose exercise was also
problematic. For example, Philip’s stress was often highest while he was engaged at
work seeing patients (he is a doctor) and those were the occasions that CoCo
suggested he exercise (it is likely the IVY context network couldn’t determine context
because Philip’s work diary was private). Conversely, for some users, the correlation
between wellness and exercise was lost due to per-user training. For example,
Russel—a first year psychology student—experienced that "rather than telling me to
exercise more and eat better, encouraged me to spend more time socialising (Figure
33A)". This short-term gain (which enhanced his reported wellness) became
problematic "in the end | had to stop using it. The time spent making friends was

great, but it also made the end of term very stressful”.
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Figure 33 - Screenshots of users visualised health data in the CoCo app

4.2.6 Relationships

CoCo did help people become more social, Cecilia felt happier after using CoCo,
catching up with “all the mates | hadn’t seen in forever” and Doris went to knitting
club more often developing new skills like “finally learning how to cable knit”.
However, whilst CoCo was learning, it suggested Doris—a 76-year-old with a knee
problem—go mountain climbing. This suggestion was problematic in part because
Doris wasn't able to do it, but moreover by reminding her that she wasn'’t able to
CoCo inadvertently lowered her mood. These suggestions improved as users
continued to interact with the system, but Philip suggested that maybe “technology is
not the solution”. His friend only improved his health through “a combination of his
wife nagging him, and me going around his house on my daily run to pick him up”.
Others also found issues with the attention CoCo required, Cecilia finding that
CoCo’s frequent notifications and requests for additional context information to be
“annoying” and “needy” when she was trying to catch up with friends. Frustrated that
she was unable to use her phone to read and respond to CoCo’s notifications during
her work shift (she is a swimming pool lifeguard and phones in the pool room are

banned), Kat eventually stopped taking part in the trial due to the “irritating”
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notification system. Ron found the constant “beeping and buzzing, asking what I'm
doing, how I'm feeling” quite overwhelming, mentioning that the phone interfered
with his day-to-day life; “I'm supposed to be retired, but this made looking after my
phone a full-time job”. Gina thought the app’s recommendations were things she
would enjoy, but that it repeatedly suggested things that were not possible at the
given time “l can’t choose mood lighting or listen to whale noises when the baby is
crying” (Figure 33B). Euan (Gina’s partner) also indicated that CoCo interfered with
major life decisions; “seeing all the disruption that Darlene [their child] causes in a
graph was quite startling [...] it made us think twice about a second child”. Jason (a
teacher) also mentioned CoCo was not able to distinguish between professional and
social situations. After a successful parent’s evening meeting which CoCo interpreted
as a social occasion, the app later suggested that he go for a drink with the student
and their parent; “It definitely needs some kind of filter so | can say do not under any

circumstances suggest this again”.

4.2.7 Alcohol

CoCo made people more aware of their alcohol consumption. Gina became more
stressed after seeing the graph stating that “it looks like we spend half our lives
pissed while looking after the kids” but later says that “I think we're just normal”;
similarly, Cecila said “I don't think | drink more than a typical student”. In both cases
CoCo had learned that increased alcohol intake had a short-term positive impact on
self-reported wellness, and hence suggested alcohol use more frequently. Perhaps
unsurprisingly this was not a successful strategy (ultimately Cecilia needed to retake
exams after following the app’s advice, which she attributed to the increased alcohol
use). Encouraged by CoCo, Gina and Euan began to drink to relax after putting their
kids to bed, data which when it was presented back to the young parents caused a
mild social anxiety. CoCo flagged Kelsie as a problem user of alcohol (Figure 33C) as it
confused her working at a bar with social alcohol use, this decreased her confidence
in the system; “I'm not sure | trust it now, to be honest”. Algorithmic bias was also
revealed as an issue after CoCo mistakenly suggested Mark cut down on his drinking;
“| looked at the word cloud and noticed the slurred words [...] that's when it hit me,

the system thinks I'm drunk because of my speech impediment! It gets worse when
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I'm tired, and I've been working late recently” (Figure 34A). While Mark reported that
“we had a good laugh about it” he went on to note that “others could be more
sensitive, you should be careful about that kind of thing... it could really affect

someone’s confidence”.
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Figure 34 - Screenshots of users visualised health data in the CoCo app

4.2.8 Stress

CoCo was able to correctly identify activities that were causing people stress. For
Jason a regular “all staff” meeting was one such cause that, based on calendar data,
CoCo suggested he avoid. Adopting CoCo’s suggestion meant that Jason ultimately
had to explain this to the headteacher, which “increased my stress levels a lot more
than attending the staff meeting”. Moreover, because CoCo learns according to
previous data it is unable to determine why a certain activity, might not be a
possibility, Gina said it suggested “doing Darlene’s medication after chatting with
friends over a glass of wine”. The medication which Darlene (Gina’s child) is taking is
time-sensitive, hence CoCo’s suggestion—despite being based on relevant data—is an
impossibility. Russel’s account highlights “Hard work is necessary sometimes [...] |
need to feel some pressure in order to take on the challenge of University”. However,

because CoCo’s wellness model is primarily driven by short-term self-reported
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wellness and the data gathered from the biosensors, it was more likely to encourage
Russel to engage in social activities rather than study. Toward the end of the 6-month

trial this resulted in a significant net increase in Russel’s stress.

4.2.9 Caffeine

CoCo helped Gabriel to see how stressed his caffeine intake was making him (Figure
34B) but this also caused more problems; “the heating bills increased because CoCo
kept telling me to turn the heating up [...] when | saw the bill my heart sank [...] Plus, |
wasn't talking to anyone—I'm a social person, so that stressed me out [...] And the
bloody caffeine withdrawal...I had awful headaches”. Whilst CoCo correctly
correlated an increased caffeine level to some stress markers, the consequences of
Gabriel following its suggestion decision led to new issues which were ultimately
more significant. Kat noted that apps encouraging young people to decrease their
caffeine intake could cause “a big downturn in footfall for local businesses, some
cafés might struggle to survive”. Based on this view, Kat ignored the suggestions
provided by CoCo to decrease her coffee intake. Philip liked that the app made him
think about his coffee consumption, but believes, like the app, that his caffeine
consumption is making him stressed. During our interview it transpired that Philip
was “trying to teach myself latte art, it’s a bit of a hobby. I'm not very good, so, that
winds me up as well”. Whilst Philip’s stress was associated with caffeine, a portion of
the stress around the coffee intake was due to trying to learn latte art. However, as it

has no data trace, the latte art activity was entirely absent from CoCo’s reasoning.

4.2.10 Cats

Both Gabriel and Ron point out learning more about previously hidden behaviours of
those around us can have an impact on our lives. Ron liked the sleep charts in CoCo
(see Figure 34C) as it supported his own theories to the causes of his health
problems, claiming that the cat (Muffin) was waking him up, “Muffin had to

go, ten times she’s woken me up in the past week”. On the other hand, his wife Doris
had a different theory “it was actually the TV waking him up. Every single day he'd
refuse to go to bed saying he’s not tired and then he falls asleep. Muffin likes to sit on

him when he’s sleeping in the chair”. Based on Ron’s (likely incorrect) conclusion
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about the cat, Muffin was rehomed. Gabriel also put his cat (Pickle) up for adoption
after seeing that interactions with the cat increased his heart rate. With a recent
hypertension diagnosis, Gabriel concluded that Pickle’s presence was too much of a
risk. The long-term data showed that Pickle’s departure represented a significant
decrease in Gabriel’s wellness, and with the cat out of the equation, CoCo then began
to cite coffee intake and house temperature as potential causes. “I really miss Pickle,
that’s my biggest regret about using the app [...] Imagine, if everyone used it, there’'d

be a pandemic of stray cats!”.

4.2.11 Confidentiality

In order to even have a chance of working CoCo needs access to lots of data, often
that data implicates 3rd parties in an unanticipated or hard to predict way. Mark had
to stop using the app as “it suddenly started referring to a project that’s currently
under an NDA [non-disclosure agreement] [...] | can only imagine it picked up on that
via the audio? Not cool, so | stopped using it immediately”. These kinds of findings
bring up questions to how the app warns users of the implications of using the app
and whether the responsibility to solving these issues is on the user, the company, or
the user’s friends/client. Mohammed expressed similar concerns with the amount of
data gathered, he felt that the app was trying to “control all my decisions” and that he
didn’t “feel comfortable giving it the power to change and dictate my life”. The
increasing ubiquity of sensing devices also presents causes for concern; Kat
mentioned that “the pool is supposed to be a private space, even though it's shared
physically phones are banned because people were worried about cameras and
recording and stuff [...] I'm not sure what the rule would be with biosensors though,

can they detect other people nearby?”.

4.2.12 Conclusion

This paper discusses preliminary findings of a novel system which combines state of
the art biosensors with machine learning to provide users with timely, context-
relevant notifications intended to increase wellness. Whilst we can report that our
system certainly has the potential to encourage positive behaviours, we are duty

bound to report on the more problematic aspects of the system. CoCo was extremely

123



effective at identifying causal relationships between specific activities and relative
wellness, this did not represent a meaningful handling of context. The user study
highlights the difficulty of distinguishing hedonistic (and enjoyable) behaviour from
long-term positive behaviours. The attempt to implement context-awareness
repeatedly failed to predict that changes in the understood part of the system (e.g.,
proposing a reduced caffeine intake) could have an impact on the non-understood
part of the system (e.g., Gabriel's increased heating bill); this results in a form of
context-awareness which is very naive. Whilst every attempt was made to reduce
algorithmic bias it arose in even the most unexpected places (e.g., interpreting Mark’s
speech impediment and late nights at work as an alcohol problem). Although CoCo
encouraged exercise, this applied mostly to users who already exercised frequently
and in the case of Doris, by suggesting a mountain climb, CoCo actually introduced a
new barrier to wellness. In most cases, users followed their intuition and ignored
CoCo’s suggestions when they were nonsensical or dangerous (e.g., Gina ignored the
suggestion to not give her baby its medication at the right time). However, in the case
of Pickle and Muffin, the owners were convinced that the feline presence was
causing them harm and the cats were rehomed. Whilst about cats and not humans,
this supports similar findings to Tolmie et al., (2016) who point out the ‘invasive step’

of data with relationships.

While our context model utilises an unprecedented amount of data and biosensors
and builds per-user models based on those data, clearly the approach is limited. While
sophisticated the model is only ever aware of the datapoints and attributes which it is
aware of. The reality of a human sense of context was significantly more
sophisticated than our design assumptions. The aspiration of CoCo is to improve the
wellness of users using data and wearable technology. Our study suggests that
encouraging behaviour change based on data-driven models is possible, but that
determining whether the behaviour change is positive reliably is an unsolved problem,

which, in order to solve, we must involve users throughout the design process.
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4.2.13 Discussion

Up until this point, and notwithstanding its viability, CoCo is a speculation. This paper
is an example of Design Fiction as World Building (Coulton et al., 2017) presented in
the form of a fictional paper (Lindley and Coulton, 2015; Lindley et al., 2020c; Akmal
and Coulton, 2020). The aspiration for the paper is to provide enough detail for the
speculation to appear plausible enough to engender a ‘suspension of disbelief’. Whilst
the logic of fictional papers is discussed elsewhere (Lindley and Coulton, 2016), it is
important to discuss the significance of this specific paper, what its original
contributions are, and how it represents a valid—but intentionally experimental—

contribution to the (alt) HCI discourse.

The paper aims to contribute to a series of contemporary HCI concerns’. These
include the potential applications of machine learning (Yang et al., 2018); guidelines
for implementing responsible, ethical and transparent Al systems (Jobin et al., 2019;
Larus et al., 2018); and the emergence of Human-Data Interaction as a sub-discipline
of HCI. Alongside the explosion of applications of Al (which, more often than not
refers to variants of Machine Learning), recent years have seen a proliferation of
frameworks, guidelines, and manifestos intended to support, encourage, or underpin
ethical, transparent, and responsible system development (Bates et al., 2019; ACM,
n.d.; Jirotka et al., 2017; ACM, 2017). While such initiatives are worthy and valuable
endeavours until applied to specific applications or contexts, they remain abstract and
are of limited use. Conversely, once systems are implemented, it is often too late to
substantively change their design—an issue which is particularly salient in industry
contexts where a minimum viable product may underpin a company'’s financial
viability. To this end, we advocate for design-inspired research—in this case a Design
Fiction/fictional paper—as a viable means to test proposed systems designs against

guidelines and frameworks. For example, researchers may use fictional papers such as

7 Notably, although they are overlapping concerns, we deliberately do not attempt to engage with
the privacy and trust risks associated with such a system, this is a deliberate decision in order to

maintain the central focus of the paper.
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this one in order to check whether a proposed implementation would meet proposed

design guidelines (Amershi et al., 2019).

As it sits within a relatively small niche, we would like to draw attention to the paper’s
methodological contribution. Originally proposed as part of Design Fiction’s
maturation within the HCI community, fictional papers (a relative of Imaginary
Abstracts (Blythe, 2014)) write up research which never actually happened. To date
there are a handful of examples of fictional papers in the HCI canon, some of these
are situated far into the future and are more irreverent (Kirman et al., 2013), whilst
others are more ‘realistic’ (so much so that they may even appear to be deceptive
(Coulton et al., 2016)). By providing an additional example to the body of published
realistic fictional papers, we hope that this work will help contribute to the further

maturation of the approach.

Lastly, looking back at first and second generation health sensors such as Fitbit Sense
(So, 2020) and Withings ScanWatch (Gibbs, 2020) we can see how much the
integrated context-aware capabilities of CoCo enable intelligent and timely
interventions to improve wellness. The findings of this (fictional) study also show the
need for greater context-awareness in systems seeking to shape behaviours relating
to health but also show that this must be combined with facilities to maximise user
autonomy and to support users in making informed decisions based on the
transparent processing of their data. Whilst in computing, modelling context often
comes down to measurable features such as location, time, activity (Dourish, 2004)
etc., there are many uncertainties in human behaviour (Duhamel, 2014) which make it
difficult to predetermine many situations in a computational system. Sociologists
have considered how our actions (Suchman, 1987) and knowledge (Haraway, 1988)
changes given a situation to help us understand something. We put to readers what is
context? Perhaps the unintended consequences experienced by users in this study
could have been addressed with better modelling of contextual factors and the
intentions behind the actions users took. Conversely, perhaps the aspiration to fully
model context is ill-advised, unattainable “Heffalump Trap” (Lindley et al., 2019a). We

suspect that the reality lies somewhere in between these extremes, and that attempts
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to model context may yield many benefits and come hand-in-hand with limitations.
As such, we advocate for the use of future-focused and speculative research methods
to concretise and explore the realities of these HCI challenges before such systems

are implemented.

4.3 The world building process of CoCo

To produce the fictional paper presented in 4.2, a world building process was
required to fully explore what it meant to understand context from a system’s
perspective. This process is presented in this section, outlining the steps taken to
develop the world of CoCo and present the artefacts and development of this world

through a fictional paper.

This includes influences from literature and self-exploration which helped to develop
the CoCo app (section 4.3.1). These insights led to an expansion of the world of
CoCo, these artefacts were presented at an IEEE VIS workshop (section 4.3.2).
Collating these artefacts helped to develop user narratives which were essential for
presenting a coherent story and argument throughout the fictional paper (section
4.3.4). This section shows how Research through Design helped to produce insights
to the research questions and influence the directions taken in this thesis. Following
this, the developed insights linked to the research questions will be outlined (section
4.4).

4.3.1 Developing the CoCo application

4.3.1.1 Understanding context from a system perspective

To understand how future sensing and tracking capabilities might add more
contextualised information, | began to develop the world of CoCo by exploring
various general wellness apps (activity & wellbeing tracking) by searching popular

apps on Google’s Play Store8. | also used a few different popular devices (FitBit

8 Clear Fear, Daylio, Fabulous, FitBit, Forest, Headspace, Instant, Plant Nanny, Sleep Town, Super

Better, Tide, Water Reminder, Withings
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Charge 4 for activity levels, FitBit Aria scales for weight management and a Withings
sleep mat for sleep quality) as shown in Figure 35A. This helped me to understand
how contextualised information could be included through a system perspective and
the challenges which might arise from these features (Figure 35B). For example,
sometimes self-tracking systems gave reasons why behaviours were occurring e.g.,
getting to bed later usually leads to less deep sleep. However, this might have
produced generic advice highlighting biases within the system design i.e., a
suggestion like ‘do 10 sit ups’ is not possible for some people and reinforces ableist
language. Therefore, the CoCo application included more personalised suggestions to
explore how people interacted with less generic advice (Figure 35D). Additionally, it
was not clear how decisions for ‘good’ behaviours were made i.e., no links provided to
information sources, and it was unclear what was considered a flight of stairs or what
counted as an activity. Therefore, buttons to find out information or learn more were
added to the app. This helped to provide a sense that people could understand more
about these sensors and potentially how decisions were made about what counted as

being caffeinated, stressed etc.

At times current self-tracking applications also seemed to contradict health and
wellbeing values. Manually logging food consumption only allowed people to select
branded jars with higher salt intake, making it more complex to add food made from
scratch. Equally, there were limitations to what could be logged e.g. certain sized cups
or ability to log certain drinks like tea but not coffee. As a result, people might change
their behaviours or habits to use the system rather than the application supporting
their lifestyle. To explore more personalised or contextualised self-tracking systems,
editing buttons were added so people could edit or correct the system. Additionally,
the use of technology like ML would mean some features in future self-tracking
systems would be automatic rather than manual, raising different questions about

how context is captured in self-tracking systems.

| also tried manually tracking different behaviours not possible through current apps.
This was to explore how different contextualised information might be mapped into

self-tracking representations, following Lupi and Posavec’s book ‘Observe, Collect,
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Draw! (2018). Figure 35C shows some examples of the visualisations made around
my habits in the month of May 2020 including animals | saw during the week (at
home and on walks) and different smells (food and nature etc) during the week. This
helped me understand different ways visualisations might be included in self-tracking
systems. This was explored in the CoCo application through alternative ways to
explore qualitative information (Figure 35D). The following section explains how this
process also helped to create an overall brand for CoCo, increasing the plausibility of

this app.
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Figure 35 - Apps and Devices explored to understand how contextualised information is used in current self-
tracking systems influencing elements of the CoCo app design. Generic advice:

https://images.app.goo.gl/JgizfToYYArh7eoF6 No guidance: https://images.app.goo.gl/MibwyMHonvFpydZD8

Limited or complex tracking options: https://images.app.goo.gl/KZs4g8yaxLdKkguz9 &

https://images.app.goo.gl/Wr81VtmEiLIm65WM9

4.3.1.2 Brand ldentity

As well as developing features based on elements present or non-existent in self-
tracking apps, the visual style of CoCo was also influenced from self-tracking apps. To

help add to the plausibility of the created artefacts, a company logo for CoCo was
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created and colour scheme chosen to establish an identity for the fictional
organisation. A cartoon smiling face with a sweat drop (indicating someone
exercising) was chosen as a logo symbolising ‘well’ and ‘happy’ individuals. The app
style and colour scheme used was inspired by existing general wellness apps and
features outlined in section 4.3.1.1. For example, loT integrations such as Phillip’s
Hue linked to mood lighting replicated features from that app (Figure 36A). Graphs
and charts created followed a similar style to those found in the Withings app and
FitBit (Figure 36C&D). The pastels and graphic style chosen reflected current design
trends in wellness apps at the time like Headspace (Figure 36B). This style could be
replicated across all artefacts for consistency and give the illusion that this could be
an existing tracking application.
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Figure 36 - Self-tracking app influences to help create CoCo. Image sources from left to right:

A - Phillips Hue App source: https://www.macstories.net/reviews/philips-hue-app-update-enhances-light-
management-and-adds-30-new-designer-scenes/. B - Headspace App source:
https://www.prevention.com/health/sleep-energy/g24736063/best-health-apps/. C - Withings App source:

https://www.amazon.co.uk/Withings-Sleep-Sensing-Home-Automation/dp/B078Z1B34S. D - FitBit App source:
https://9to5google.com/2022/07/21/fitbit-chart-redesign/

4.3.1.3 Sensors chosen for the CoCo application

The sensor features represented in CoCo reflect plausible advances in the self-
tracking space. The features are based on a systems approach to including

contextualised information. This is through using system capabilities from new sensor
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advancements to infer a person’s context in a given state i.e., drunk, caffeinated or
stressed. Additionally, exploring the shift towards more social features included in
self-tracking applications i.e., comparing data with other users, the cat interference
feature showed a potential way this relationship might be shown in future systems.
The reasons for choosing each of these features for the CoCo application are
discussed below. To see the developed CoCo app with an overview of each of these

sensors please view the link in the footnote?.

4.3.1.3.1 Caffeine

Water and other self-tracking apps are already allowing users to manually input their
liquid intake (LIQUID, n.d.; waterllama, n.d.). Given that coffee is included in these
logging practices but less prominent than water intake, even though it can be seen to
link to our health and wellbeing (Harvard University, 2020) it was important to
explore reactions to this being a main part of a self-tracking app. System capabilities
only allow people to manually log their liquid intake in current self-tracking apps.
Equally, with academic publications trying to monitor drug intake from sweat (Tai et
al., 2018), whether someone is caffeinated could be sensed in this way in more

context-aware systems (Figure 36D).

4.3.1.3.2 Alcohol

Physiological links to alcoholism such as a change in walking and speech patterns
allowed for more ‘qualitative’ aspects of the app to be explored through the
quantified lens that a system perspective would take. This can be seen in the context
of changes in gait to determine conditions like Parkinson’s disease (Tucker et al.,
2015). Similar techniques could be applied to alcohol behaviours. Equally, in a similar
way to the caffeine aspect of CoCo, tracking alcohol already has dedicated apps
(drinkaware, n.d.; DrinkControl, n.d.). However, these apps again require manually
logging of alcohol intake that could then be compared with other users in the app.
Additionally, even if vapourware, alcohol sensors are marketed by different

companies (ION, n.d.). Given that alcohol intake forms part of the NHS guidance on

? Walkthrough CoCo application: https://youtu.be/N46GwqrEqso
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what it means to live well (NHS, n.d.), it seems to be an aspect missing from current
self-tracking apps. The CoCo app included guidance by providing alerts when the

system believes there is excessive use (Figure 36B).

4.3.1.3.3 Stress

Stress was one of the sensors that was closest to becoming a reality. As described in
Chapter 2, there is a shift in personal informatics literature to analysing our
psychological behaviours as well as physiological behaviours. There are many
examples of people trying to measure stress (Plarre et al., 2011; Swendeman et al.,
2018; Lee et al., 2019; Gyrard and Sheth, 2020). These have also been noted in
applications of other wearable technologies such as hearables (Crum, 2019). This can
be seen through the release of commercial apps as well such as the FitBit Sense
(Fitbit, 2022) a few months after the CoCo fictional paper which tracks stress levels.
This gave the app a further level of plausibility making it seem that it could exist by
grounding it in a very near reality. Also, given the shift noticed in the literature
towards including psychological elements alongside the existing physiological
features it was important to reflect this in a future context-aware application. Linking
in loT capabilities (Figure 36C) here helped to provoke discussion around third-party

applications and data sharing.

4.3.1.3.4 Cat interference

Adding in the cat interference (Figure 36C) began to reflect beyond human-centric
data points linked with more-than-human theory about complexity in loT networks,
discussed in the literature review (Chapter 2). For example, Tolmie et al's (2016) work
points out the ‘invasive step’ of data within relationships, revealing behaviours that
were previously hidden including the activities of cats wrapped up in this data.
Therefore, acknowledging that sensor data gathered has the potential to impact not
just ourselves but those around us as well. This helped to create narratives about our
relationships with those around us and provoke conversation about how these

dynamics are displayed within system design.
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4.3.2 Visualisations for IEEE Workshop

Following the creation of the CoCo application, the world of CoCo was expanded for
an IEEE workshop which aimed to explore visualisations from the future through
design fiction methods. For the workshop | could create a few design fiction entry
points to a fictional world (an early version of an app, a dashboard and tweets (Figure
37 & Figure 38) showing a general user interface for a backend system. This might be
used by employees to analyse collective user metrics. The purpose was to explore
third-party access for non-medical purposes, in this case television and film streaming
provider Netflix. This exploration influenced the loT integrated features presented in
the stress section of the CoCo app. The focus on metrics started to explore how a
system perspective of health and wellbeing could impact those interacting with this
content. For example, if used for targeting content, these metrics could be used to
alter people’s behaviour i.e., the recommended for renewal section uses CoCo data to
understand the most addictive content based on people not moving. This might then
influence decision making about whether a show’s contract is renewed. Equally it
could be used for improved usability i.e., where users clicked in certain ‘states’ which
might change how they navigate a website when drunk. Systems could use this data
to enlarge certain features when drunk to make it easier to interact with. Elements
such as navigating when drunk helped influence some features of the CoCo
application such as the percentage of words slurred visualisation (Figure 34 of the

fictional paper).
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Figure 37 - CoCo Employee Dashboard Netflix version showing metrics of CoCo users linked to a third party
application. The dashboard was created in Adobe XD with any pictures of real people taken from the plugin Ul

faces, all names given were fictional. Any other pictures of various shows were taken from Google images.
Figure 38 shows fictional tweets that respond to the fictional dashboard seen in
Figure 37. These tweets show two different reactions to the leaked dashboard which
was leaked via a news article shown in section 4.3.3.1. This dashboard reveals how
health data is used for other purposes. One being the context-aware implications of
adding emoticon reactions based on sensor data i.e., the stressed reaction in
Facebook comments. Equally it could be how popups for premium subscriptions were
offered only when the user was drunk, taking advantage of a user’s state for
monetary gains. These considerations all helped to map out considerations for the

final elements included in the CoCo application.

The tweets read “We're all so stressed #netflixandspill had to happen before we
realised the stress button only appears when stressed...” and “Now | know why | got a
popup for account upgrade at 2am! Drunk me just wanted to be a good cat mother

(cat emoiji)”.
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Figure 38 - Fictional tweets made reacting to leaked dashboard

These tweets also show CoCo’s response to this leak, highlighting multiple
perspectives on the incident as well as additional contexts where this data might have

been sold to third parties.

The tweets read: CoCo “Our data is used only for user activity analysis and precision
marketing. Users are able to opt out of collection under their profile settings”. The
Verge “Netflix and spill: Leaked dashboard shows how your health data is used by
third parties”. Nick Grand “want to know what my heart rate was like during the finale
of Dark Season 8. I'm still scared #netflixandspill”. Sara Mendoza “I've noticed
@Spotify limiting my volume options and making buttons bigger during a night

out...could be related? (thinking face emoji)”
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Figure 39 - Additional fictional tweets showing reactions to the leaked CoCo dashboard.

4.3.3 Additional influences for the world of CoCo

4.3.3.1 Fictional articles

While not submitted anywhere, fictional article created are included here as they
helped to develop other artefacts in the world (e.g., tweets) as well as produce one of

the narratives used in the final fictional paper.

Figure 40 shows the article exposing the dashboard CoCo used to share health data
with third parties. The article explains what the dashboard is tracking including
drunkenness to pet engagement in various tv shows and films, revealing that health
data can be used for multiple reasons. This article was created to help create a
narrative around the leaked dashboard. This article formed the entry point that
allowed me to explore multiple perspectives on this news scandal and explore themes

around self-tracking systems where more contextualised information is added.
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Figure 40 - Fictional article showing reactions to a leaked dashboard from Coco's backend system

Figure 41 shows one article which features one of CoCo’s app screens and detailing
how a fictional user, David, interacted with the app and found a particular problem
with using speech patterns to infer context. The article explains how the app assumed
that David was drunk based on a percentage of words slurred throughout the
previous day, suggesting David should seek medical attention. However, this was an
incorrect assumption, as the slurred words are an everyday occurrence for David who
has a speech disorder. This meant the insights were not only meaningless but also a
reminder of David’s condition and an implication that this behaviour was something
that needed to be ‘fixed’ to help him be ‘well’. This shows a potential implication of

using ‘contextualised’ insights to assume a person’s behaviour. It also highlights how
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limited measurable data which lacks needed contextual information can impact on

people’s lives.
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Figure 41- Article about CoCo user implying he was drunk but actually has a speech condition

4.3.4 Collating artefacts and creating the fictional paper

Creating the fictional paper involved collating the artefacts discussed in the previous
section to develop a coherent narrative for the paper. This also meant creating
fictional narratives to explain different user experiences with the CoCo application,
explained here in section 4.3.4.1. To make these narratives coherent, this also
resulted in the creation of some new artefacts and further expansion of the world.
For example, a fictional trailer (section 4.3.4.2) which was used to summarise and

tease the contents of the paper.

4.3.4.1 Fictional narratives

The fictional narratives were central to the themes presented as part of the fictional
user study included in the fictional paper. These were developed few a few steps;
collating ideas from literature and the exploration explained in section 4.3.1.1,
creating quotes, assigning these quotes to themes presented in the fictional paper. All

qguotes developed for the thesis can be found in Appendix A, A.2.
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4.3.4.1.1 Creating quotes from ideas in literature

First a range of participants were created to reflecting a diverse range of backgrounds
and perspectives including varied occupations, families versus individuals etc. Each
participant was given a scenario and then quotes were created based on these
scenarios. Some of these scenarios were expanding on the pre-existing artefacts
created as part of the world building. For example, the character Mark Green, a
software engineer, experienced algorithmic bias in the CoCo application due to his
speech impediment. This was a pre-existing narrative that formed part of the
worldbuilding of an article as explained in section 4.3.3.1. This resulted in creating a

scenario based on this pre-existing narrative:

Mark has a speech impediment, in its decision-making BLOOM determined that Mark
was drunk based on a few factors including time and detecting slurring as drunk
related behaviour. However, this was just Mark working late and slurring his word

due to his condition.

This scenario influenced the creation of quotes for his character which were also
based on ideas presented in literature. For example, the problematic issues with
designing for everyone as explained by Spiel et al., (2018) as well as including design
ignoring certain conditions (Eikey and Reddy, 2017) which could impact on someone’s

mood.

“I didn’t notice it at first but I've been working late the past couple of
weeks, getting ready for the new website launch and | started getting
notifications about alcohol problems. Initially | ignored it thinking it
was just a glitch but they kept appearing. | looked at the word cloud
and noticed the slurred words and that’s when it hit me, the system
thinks I'm drunk because of my speech impediment! | thought the
system would have taken this into account but clearly not, it didn’t

bother me too much but that could really affect someone.”

139



Where pre-existing narratives were not present it meant that scenarios could be
created based solely on mishaps present in literature. For example, two characters
Gina and Euan’s quote related to the problems with revealing information about
another person. This included the tensions with comparing the bodies of family
members (Pina et al., 2017), as well as the impact revealing information can have on
major life decisions (Tolmie et al., 2016) . This also includes the feelings surrounding

this i.e., making sure an infant is ok (Wang et al., 2017).

“So much better than Fitbit, stopped using that thing after it
compared me and my wife’s stats even though | only wear it for runs, |
could never compete! At least with this | have a chance of improving
my health with simple things, I'm definitely going to use this more.
FitBit was just about raw numbers, and Gina always had twice as
much. But CoCo links the benefits to the activity, so | can see because
of running I'm destressing significantly. On the other hand, | think it
might have made Gina think twice about having another baby, seeing

all the disruption that Darlene causes in a graph was quite startling.”

4.3.4.1.2 Fictional data analysis versus real data analysis

Analysing these developed quotes, emerging themes were found and then quotes
that best described these themes were chosen to represent the final themes included
in the fictional paper. Creating themes from fictional quotes results in a different
approach from analysis real data approaches such as thematic analysis. Themes could
only emerge from our own experiences using self-tracking systems and the literature
read so could be limited in comparison to obtaining quotes from actual data and
standard research approaches. However, creating quotes was essential to give the
impression of multiple opinions around the contextualised metrics. This approach was
needed because potential problematic elements with these systems could be

explored without harming any actual people.

4.3.4.2 Fictional trailer

To present the fictional paper at Alt.CHI, a fictional trailer was made to tease the

contents of the paper. This also helped to explain the concept of a fictional paper and
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design fiction for those not familiar with it. It also acted as an artefact as part of the
fictional world, with the animation style matching the contents of the app. To watch
the full trailer please view the link in the footnotel?, the contents of the trailer will be

explained here.

Figure 42B shows a scene from the final trailer following one of the users of the
fictional paper, Gabriel and his cat Pickle!. First the concept of CoCo is explained,
following the same app screens shown in the fictional paper (a notification indicating
a spike in caffeine levels and suggested activities to do in this state as well as
associated metrics) as well as outlining the other sensor applications offered by the
application. Then Gabriel is introduced, explaining to people that he downloaded the
app to manage stress levels after a hypertension diagnosis. It is explained that he is an
author and so spent a lot of his time writing. After the app suggested he was most
stressed writing in the coffee shop, he followed advice to work from home. However,
using additional app features i.e., loT integration which increased heating to lower
stress levels, resulted in higher energy bills and headaches from caffeine withdrawals.
While working from home meant more time with his cat, the app made him aware of
increases to his heart rate when Pickle brought uninvited guests (dead rodents) into
the home. As a result, Gabriel puts Pickle up for adoption worrying about his own
health. The trailer ends with Gabriel sweating, crying and with headaches leaving him
“free to work on his book all thanks to CoCo". This satirical end scene is supposed to
make it clear to anyone at this point that this is not a real working system but in fact a

work of fiction.

10 CoCo Fictional Trailer: https://youtu.be/VIW_P-zNfTQ

1 To note, this is a fictional cat Pickle and an entirely different cat to real life Pickle discussed in

later chapters!
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Figure 42 - Still from fictional trailer showing how Gabriel's cat Pickle increased his heart rate by bringing in
unwanted guests. The trailer frames were made in Adobe Illustrator and then animated using Adobe After

Effects.

4.4 Reflecting on CoCo

4.4.1 Personal insights from the fictional world

Exploring the fictional world through a fictional paper allowed the speculation of
multiple different user experiences including associated challenges with using a
system perspective for including context in self-tracking devices. This was beneficial
in some instances, for example, personalised notifications increasing an individual’s
motivation to take care of their own health and wellbeing. Such as a doctor, Philip,
who used the stress notifications to remind himself to relax by going for a run.
However, we could also see the many dangers of using these systems, many relating
to the complexities of context-aware computing such as CoCo mistaking one user for
being constantly drunk when she actually works in a bar. Throughout there seemed
to be a running theme that arose from this project: contextualised data can have

social consequences when capturing information about our lives.

The fictional paper showed individuals’ inability to act on recommendations given by
CoCo because of misinterpreted context which resulted in inappropriate suggestions.

However, this came down to problems with using a system perspective to consider or
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judge social situations and relationships. For example, a mother might be stressed
because her baby is crying but dealing with the baby crying is a priority over the
temporary increase in stress levels. This was not considered by the fictional app
which just suggested using the integrated loT features to put on whale noises to calm
the mother. This links in with incorrect decision making, as the fictional app can only
make suggestions on the data it has which might completely miss why someone
behaves or does something in the way that they do. While for the most part people
can logically follow their instincts around suggestions, if the app confirms incorrect
beliefs because of a lack of context (which is a consequence of poor data quality as
the data is incomplete altering the validity and accuracy of the data), it could have
social consequences. For example, Ron putting his cat Muffin up for adoption
believing Muffin was the cause for his bad sleep when it was actually the TV waking

him up.

This also caused conflicts for several other fictional users, highlighting the difference
between recommended actions from the app versus social expectations. For
businesses who rely on people’s routine visits to a coffee shop, collective behaviour
advice to cut down on coffee could result in a decrease in business sales. For small
independent shops this could be disastrous. At a smaller scale, CoCo gained an
understanding of activities people like to do from user inputs, meaning there was a
level of subjectivity about what puts someone in a good mood. This could have
problematic long-term gains, even if the short-term gains were beneficial. For
example, socialising put one of the students in a good mood but excessive socialising
for a student could lead to a decrease in grades and decreased wellness i.e., increase
in stress because of procrastination. The app’s handling of context only considered if
you do X then Y will improve which was considered a successful way to determine
wellness, highlighting the complexities with designing context-aware self-tracking
systems. Equally, this meant that suggested actions could result in unintended
behaviour change by not providing guidelines for how often behaviours could be
suggested or when they could turn problematic i.e., suggesting a wine late at night to

decrease stress but not limiting how many times this could be suggested.
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Additionally, social structures did not form part of the context considerations such as
turning up to meetings a requirement of employment, even if these meetings did
increase stress levels. Requiring access to several features also conflicted with
determining context for some users because calendar access could be inaccessible
due to company protocols. Audio data should not have been used in certain situations
because of conflicts with NDA agreements. The design fiction insights from this
project helped shape research directions and influence future projects developed.
The design fiction insights produced, shifted the focus towards understanding of data

not just about ourselves but other people and the world around us.

4.4.2 External insights from the fictional world

The peer review process came from submitting the fictional paper to a conference,
helping to learn about the context-aware and self-tracking area from experts’
opinions about the paper. This proved to be useful for a few different reasons, even
when people did not understand it was fictional. In these instances, the paper was
valued in a similar way to a traditional paper. One reviewer discussed how there
needs to be more literature, data analysis and “numerical data” to help support
“reliability” and “analysis”. Another called for more explanation about how non-
existent processes actually worked i.e., “how does the ML algorithm work?”. These
were not possible to include in the paper, as providing more details of non-existent
systems through creating graphs and equations etc. would have broken the
suspension of disbelief. Especially given my lack of maths skills which would most
likely result in technically minded reviewers dismissing the paper as something that
does not ‘work’. Additionally, too much focus on technical elements would have
shifted the focus away from interactional experiences with contextualised tracking

data making it less useful for designers.

However, the technical focus did allow us to see what ethical concerns were
considered by experts such as questions arising about data privacy issues around
taking ‘sensitive information’ from users. This shows how this design fiction method
could be used to highlight ethical considerations that were not thought about, helping

to include alternative perspectives within the discussion. This was also seen through

144



other entry points we could have included such as one reviewer discussing whether
there’s an ‘admin page’ to control different sensors and including discussion around
transitioning between ‘context states’ with machine learning. These were things | was
not familiar with from my own design perspective showing how different viewpoints

could help adapt the fictional world.

For those that did understand the fictional style of this paper, they had good
knowledge of the domain area. Links to theory helped highlight problem spaces | was
not familiar with or aware of which helped to build my understanding of the field and
influence directions taken in this research. The best example of this being a reviewer
suggesting Paruthi et al’s paper (2018) to consider a different view of what context is
and show the “mismatch between technologist’s understanding of context v. the
general understanding”. This mismatch is explained in the paper as a positivist view
(technical understanding that predetermines specific attributes to determine context)
and a phenomenological view (which acknowledges that context shapes actions and
is therefore interactional) following Dourish’s earlier approach that context is
dynamic rather than static (2004). The paper aims to bridge the gap between the two
highlighting how context-aware systems need to consider a combination of multiple
contextual factors “weather, social factors, affect, time, other activities” that can
dynamically change depending on the actions of an individual but can also change
dependent on social factors “preferences, priorities” (Paruthi et al., 2018, p. 10).
Systems need to consider the importance of context in people’s decision-making
processes without predefining rigid contextual factors which removes these nuances
of context. This framing of context became a fundamental part of this research and
was vastly influential in helping critique a singular perspective for capturing health
and wellbeing information. This was compared with my previous assumptions based
on a couple of recent works, but mainly from highly cited papers in the late 90s and
early 00s, which was not fully reflective of the challenges facing current system
design. While the paper outlined used interviews to understand people’s
considerations of context, design methods could fulfil a gap in this space, moving past
suggestions for system design to creating prototypes that could test whether these

ideas would work in practice. As this was the approach taken for the third project
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(Chapter 6) it shows how the outcomes from this world helped to find relevant gaps

in this space that could be approached.
4.5 The importance of CoCo for this research

4.5.1 Reflecting on CoCo

Less than a year after CoCo was published in its fictional form, a similar app became a
reality. The University introduced an app called Powrlife (2022) which offered
wellbeing support for students, creating personalised plans to help people improve
their mood or self-esteem. However well intentioned, the design of this app in my
opinion (and most likely people at the University agree as it is no longer supported) is
problematic. For those struggling, suggestions for how to improve wellbeing are
shown through a traffic light scheme with a red circle and low percentage score
indicating that they might be ‘overwhelmed’ or ‘worrying’. When students start
different plans, to improve these scores they are given generic activities intended to
help them ‘feel better’ like donating blood or baking something for co-workers.
Affirmation might be able to help in some cases, but generalised ‘one-size fits all’
solutions to a complex area like wellbeing replicates issues seen in many tracking
applications. While the purpose of CoCo is to support general wellbeing through
personalised suggestions rather than providing mental health support just like this
app, this purpose is not made clear to users. Interfering with people trying to access
help can cause real harm. This highlights the importance of critiquing these
‘personalised/contextualised’ health and wellbeing systems in the preliminary design
phase before they are implemented in real world settings. This also shows that the
way these systems are designed and developed still needs to be understood across
different disciplines to explore different ways to explore general wellness
experiences. This helped motivate the pursuit of different perspectives, to see what
implications they might have for providing contextualised health and wellbeing

information.

Another example linked to reviewers' responses to the fictional paper. These

responses focused on technical measurements highlighted that stress was not an
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accurate measurement so wanted to know more about how stress was measured in
CoCo. Shortly after, FitBit released Sense (2022) targeting stress management based
on changes in sweat levels through an EDA sensor. This further acknowledges the
advancement of wearable technologies relying on new sensor capabilities to market
devices whether that is something people actually need in their self-tracking devices.
While CoCo shows some potential applications with using contextual information in
relation to stress, this made it clear that more work is needed to explore the

implications of new considerations of contextualised information.

Based on insights from the fictional paper, it became clear that when discussing
context, it is important to establish the role of context in relation to this work and
how it differs from previous considerations of what context is. There is debate about
how context is approached, with technical or positivist views seeming to dominate
the self-tracking and context-aware literature. From the literature, it seems that a
dichotomy between differing views of context can lead to information that is not
considered useful or meaningful to individuals using a self-tracking system. In this
work, context is more than creating additional ‘features’ to determine where
someone is and what they are doing. Context cannot be predetermined in this way as
it is constantly changing with people’s preferences and priorities shaping the actions
they take. Rather than focusing on how this is modelled within systems and
considering alternative ways to model context, for designers it is more useful to see
how more contextualised tracking systems changes how people interact with
information about their health and wellbeing. This includes understanding the
opportunities, challenges and insights that can be gained from introducing new
considerations of context into self-tracking systems. This is acknowledging that this
should be considered before these systems exist where they have the potential to

cause harm to both direct and indirect users (i.e., cats being adopted!).

4.5.2 Gaps left to answer

This chapter has helped to understand implications with using a singular perspective,
in this case a system perspective to including contextualised information about

someone’s general wellness. However, combining the design fiction insights with
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personal and external insights from the fictional world has highlighted a couple of
gaps that have been left unanswered from this chapter, these will be discussed
below. The following project chapters will help address the gaps not answered in this
project. Selves and Beings (Chapter 5) will outline social considerations for self-
tracking beyond individual metrics about our body. It will present an argument for
different perspectives that could be considered in relation to health and wellbeing
information. The Cat Study (Chapter 6) will introduce these new perspectives into a
self-tracking experience with participants. It will discuss the implications of

introducing these new perspectives.

4.5.2.1 Exploring social implications

The system perspective did not take into account people’s preferences and priorities,
such as the fictional users Gina and Euan’s baby crying taking priority over reducing
lighting to decrease their own stress. This highlights that information isn’t just about
one person, it involves a network of humans and non-humans (i.e., cats) involved in
the data produced from self-tracking systems. Therefore, this network of social
connections provides considerations for introducing new perspectives that could
capture other parts of health and wellbeing experiences. Equally, through this social
lens there might be information that should not be captured for example it might be
inappropriate such as CoCo suggesting Jason having a drink with his student and their
mother. It also might not be socially acceptable to gather i.e., the swimming pool Kat
worked at was considered a private space. Introducing different perspectives might
reveal aspects of private spaces that could be more problematic than what is already

captured through sensors and metricised insights.

4.5.2.2 Information considerations

In some cases, the way the information is perceived changes their behaviour which
can have social implications i.e., Gabriel having his cat adopted after seeing the
increase in his heart rate. Therefore, through introducing new perspectives it needs
to be considered what the impact is from displaying these new types of information
in a particular way. The system perspective approached context as cause equalling

effect i.e., if you sleep earlier, you'll sleep better without considering the wider
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picture i.e., caffeine drank before bed. This reveals interesting questions for exploring
through the information produced from different perspectives, what would different
perspectives reveal about potential causes of behaviour & what would the
implications be when this is beyond information about ourselves? Additionally, CoCo
revealed problems with people following the information provided i.e., student’s
exams grades decreased following the short-term recommendations. Would there
also be concerns with introducing different perspectives? Or would these different
considerations of contextualised health and wellbeing information help to aid

understanding?

4.6 Summary

In this chapter, the fictional paper introducing CoCo, a health tracking application and
wearable is outlined. Following this, the creation of the fictional world for CoCo is
discussed explaining how various artefacts created and exploration of self-tracking
systems helped develop the world of CoCo. These were collated to expand this world
developing fictional user narratives and additional artefacts included in a fictional
paper. This approach resulted in several insights both from my own perspective and
others who reviewed the fictional paper. This changed the framing of context within
this work and helped to outline two gaps that need to be addressed through the
introduction of new perspectives in self-tracking systems. This chapter began to
answer the research questions by exploring implications of a system perspective, or
singular perspective for exploring contextualised general wellness information. To
explore these implications, the fictional process taken was also important. Critiquing
and testing context-aware systems through fictional means in a safe environment
means these systems could be explored in a preliminary design phase before they
were implemented in real people’s lives which could result in harm. The following
chapters will outline some new perspectives of health and wellbeing information and
these will be tested with participants to explore the implications for self-tracking

system design.
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Chapter 5 Selves and Beings

5.1 Introduction - Moving beyond the metricised bodily
goal

In Chapter 4, CoCo highlighted that a single (system) perspective of what it means to
be healthy and well is missing contextualised information about someone’s general
wellness. Assuming context can be known and designed in the same way for
everyone can result in harm for both direct and indirect users of a self-tracking
system. This was revealed through the social implications involved in self-tracking
information, with these self-tracking systems potentially harming the wellbeing of

multiple humans and non-humans represented in this information.

Therefore, acknowledging self-tracking systems are capturing data about the world
around us, the next step in this research involved understanding the problems with
relying on a system perspective to represent the general wellness information of
different selves (referred to in this research as multiple beings). Therefore, what parts
of wellbeing are represented through a singular perspective of what healthy and well
is? And what could different (more-than-human) perspectives of contextualised

information consider about self-tracking health and wellbeing experiences?

In this chapter it is argued that relying on a system perspective to include
contextualised general wellness information means a focus on metricised insights.
These insights produce goals which focus on comparing human and non-human
bodies and viewing these bodies as a collective. It is this focus on the bodily
metricised goal through one perspective which only represents one part of who a self
is and only represents certain selves experiences. This is explained in a few parts.
Firstly, what a body is in this research and how self-tracking systems focus on them
(section 5.2), how that body forms part of a self and how the self (section 5.3) and
multiple beings (section 5.4) have been conceptualised in self-tracking design. It is
suggested there are right and wrong ways to be a self, based on the self being socially

constructed. Therefore, this chapter will deconstruct these notions of how a self is
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conceptualised and advocate for a move beyond metricised bodily goals, referred to
in this chapter as moving beyond the body. This chapter will argue for an introduction
of more-than-human perspectives of contextualised health and wellbeing information
that consider other parts of multiple beings’ health and wellbeing experiences aside
from metrics about our bodies (section 5.5). Therefore, it will ask, what if we moved
beyond this metricised bodily goal based on a system perspective of what it means to
be healthy and well? What if we introduced different perspectives of contextualised
general wellness information to consider other parts of health and wellbeing

experiences?

Given that we know past design has caused harm, this chapter does not suggest that
adding new contextualised information from different (more-than-human)
perspectives will be good for future self-tracking system design. Instead, it is argued
that we can explore the implications of these different perspectives for new
considerations in self-tracking design. A few of these implications are presented at
the end of this chapter, exploring potential challenges with introducing more-than-
human perspectives that capture general wellness information not just about
ourselves but our relationships with multiple beings (section 5.5.3). This chapter
concludes with justifying why speculative methods, explored in the Cat Study, can be
used to test how people interact with information from different perspectives, before
these are implemented in self-tracking systems with the potential to cause harm

(section 5.6).

The argument presented in this chapter is based on two published papers submitted
to the DRS 2022 track “Valuing the qualitative in design and data”. This includes one
first author paper titled “Beyond the body: Moving past the metricised bodily goal in
self-tracking” and a co-authored paper titled “Multitudes: Widening the research

agenda for personal informatics design”.

5.1.1 Varying terminology

It should be noted here that the beyond the body paper uses different terminology

than the terminology used within this thesis. The framing of the self remains the
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same, as humans are the ones using and interacting with systems intending to learn
more about ourselves (hence the term self-tracking). However, multiple entities are
involved in these systems and so terminology was needed to reflect this. In the
original paper, those compared to ‘the self’ were originally referred to as ‘the other’ or
‘others’. The new terminology used in this chapter refers to those compared to a self,
as a being or multiple beings. This change reflects further reading into feminist and
social constructionist research that recognises the associated problems with
‘othering’ or referring to people as others. As Crotty explains, feminism has discussed
this divide between ‘self’ and ‘other’ where “we each constitute the Other as an
object and perceive it as a threat” (1998, p. 167). Here he discusses Simone de
Beauvoir’s distinction between binary representations of gender through a man and
woman. The woman is viewed in comparison to a man and viewed as an ‘other’ who
is a threat and needs to be controlled or oppressed in some way. This comparison has
helped to create narratives across time that reinforce roles within society. This also
crosses over with more recent examples, such as Tsaknaki et al., (2022) who explore
how biodata might be shared beyond individuals in relation to multispecies bodies.
The authors emphasise how current views of the other can enforce power relations,
help erase multiple experiences and further impose comparisons “where comparison
can risk denigrating or even effacing the ‘lesser’ category” (ibid, p. 4). This shows how
comparisons are problematic for reinforcing normative values. Comparisons are still
included in this work but only to explain how the self and multiple beings are
represented in current system design. As this work aims to include more-than-human
perspectives, those compared to the self are equally as important and valid.
Therefore, language that reinforces the idea that these multiple beings are lesser than
the self needs to be adapted. Given that language can be used to shape particular
narratives and reinforce structures that contradict the values of the thesis, it felt

necessary to change the terminology used in the original paper.

5.2 Bodies

When it comes to discussing the ways to move beyond the body in future self-tracking
systems, it is first important to define the term body. Following the dictionary

definition, a body is “the whole physical structure that forms a person or animal”
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(Cambridge University Press, n.d.). However, when it comes to self-tracking or
viewing the body from a digital perspective, the body can include any biometrics
about an individual both physiologically and psychologically i.e., heart rate, step
count, stress levels. While there is a focus on tracking human bodies, this work
acknowledges tracking of multispecies bodies through pet tracking applications.
These applications capture what a companion animal does and how these activities
relate to their general wellness (Jayawardene et al., 2021; Lawson et al., 2015c;
Zamansky et al., 2019). Shifting towards social aspects of tracking beyond the body,
means whether the relation is human or non-human is insignificant. It is still important
to consider our connection to that being and why they relate to our wellbeing. Our
body helps us sense and communicate with the world around us, and therefore our
sensory responses also form part of what makes a body and how the body is tracked
(Lupton, 2017). These metrics are easier for technology to detect, react and analyse
in order to generate personalised insights. The data underpinning this approach
reduces people to a collection of bodies that can be judged and compared based on
societal norms to what a body should be (Gross et al., 2017). Within digital systems,
data documented about a body may, in some instances, mean that data about a body
is living even if the physical body no longer is (Elsden and Kirk, 2014). Nevertheless,
when discussing bodies this paper focuses on alive bodies in the physical world. To
conclude, in this chapter a body is defined as an alive physical form, either human or
non-human, that allows us to sense and communicate with the world around us. Data
captured from these bodies allows self-tracking systems to analyse our behaviours,

routines and reactions.

5.3 The Self

5.3.1 Why expand the definition of the self?

Despite personal informatics referring to the self through different terminology: self-
tracking, self-reflection, self-knowledge, self-understanding, there has been little

work done around who the self is that these systems are designed for. It is argued in
this chapter that focusing on the bodily metricised goal through one perspective only

represents one part of who a self is and only represents certain selves experiences.
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Therefore, introducing different perspectives of contextualised general wellness
information means it is important to understand who the self is that is conceptualised
within self-tracking system design. This means considering the inclusion of different
selves, experiences who have been excluded or misrepresented through system
design which reinforces normative ideas about who a self is. This section will first
explore who the self is (section 5.3.2), how notions of the self are currently
represented (section 5.3.3) and considering the self in self-tracking system design
(section 5.3.4). But first, has this been discussed before in personal informatics

literature?

Within sociology literature there has been critique about how the self is
conceptualised (Lupton, 2020; Turkle, 2005; Foucault, 1988), but little in the personal
informatics field. One notable example within the personal informatics field is Rapp
and Tirassa’s (2017) theory of the self. This acknowledges phenomenological
perspectives stressing how the self is subjective. This perspective has been followed
by other researchers such as Homewood and Vallgarda’s design of a menstrual cycle
tracker (2020). This perspective overlaps with more-than-human considerations
taken within this research. However, this theory is more about what is a self rather
than ideas about the self demonstrated in personal informatics literature. Equally,
drawing on sociology research, it is argued in this chapter that the self is socially
constructed based on social attitudes. That is there are expectations within society
about what is considered ‘normal’ and there are assumptions made about what makes
a right and wrong version of a self i.e., cultural attitudes towards menstruation. This
focus on a socially constructed self has influenced the research presented in the

following section.

5.3.2 Who is the self in self-tracking?

The body is one part that makes us who we are, that is our ‘self’. However, how the
self is represented in self-tracking is a matter of debate. Gallagher (2000) discusses
the minimal self which includes who we are (past thoughts and actions) and the
narrative self which views the self across time considering memories and “intentions

toward the future” (2000, p. 15). Lupton also discusses the self in relation to time
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through “human-data assemblages” (2020, p. 12), the idea that pieces of data
represent a frozen measurable moment of someone’s life specific to that time and
context. Gross et al., (2017) critiques self-tracking’s representation of the self as they
promote hegemonic norms, that is society’s expectations for people to look or behave
in a certain way. They state that people often perform for the system, the self or for
each other to have agency over the system. People also create multiple versions of
the self, not only to aspire to (Boyd, 2001) but to reflect on who they are now
(Foucault, 1988) and to help grow and shape themselves over time (Turkle, 2005).
This suggests that people have set views of what they consider the self to be, causing
conflict when these views don’t match up with current representations of the self. It
could be said that Al could offer a different way to represent the self by including
personalised insights based on information gained about the self. But relying on
guantitative data patterns, even if specific to a person, may lack meaning as these
insights are shaped by design decisions, goals and norms that privilege some selves
over others (Morley et al., 2019). They may also reinforce who a self could be, with
insights based on previous behaviour patterns. This means people are seeing familiar
rather than unexpected content and so might not be able to imagine what the self

could be (Loukissas, 2019).

The self is socially constructed through various times and places creating normative
notions of the self. Spiel et al., (2018) highlight these normative notions are present in
the design of self-tracking devices, acknowledging how these devices reflect biases
within ourselves and can encourage appropriation. While their work discusses these
biases in relation to individuals excluded from system design, they also reflect societal
norms. For example, the self is viewed as someone who interacts with their self-
tracking device the same way all the time. The device expects continuous use, even
after an injury or when people might want downtime i.e., on weekends or holidays.
However, for those following religious practices such Orthodox Jews observing the
Sabbath, certain days means they don’t interact with technology i.e., a Saturday. This
means that religious practice is seen as “something that happens in people’s heads or
hearts rather than their bodies” (p. 7) and therefore not accounted for in system

design, reinforcing notions of who these devices are designed for. Equally, Spiel et al.,
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explain how the self is one that reflects those best served in society “white, thin,
abled, neurotypical, not actively practising religion etc.” (p. 5). For example, for
athletes with health conditions or impairments, these devices are harder to use (ibid).
These tracking technologies can also create new health standards or norms, such as
MyFitnessPal tracking neck fatness (Gross et al., 2017) showing the power they have

to define who a self is within system design.

5.3.3 How are notions of the self currently represented in self-tracking?

Given this understanding of who the self is in self-tracking systems and drawing on
critiques of the personal informatics literature, this section outlines three
assumptions from the literature. These assumptions are about the nature of the self
represented in self-tracking systems. These being that the self is unitary or
fragmented, in need of unifying, the self is in need of improvement, referred to here

as ‘lacking’ and the self is knowable.

5.3.3.1 The unitary self

The unitary self shown in Pl literature assumes that the ideal self is a united one. In
other words, there are fragmented parts of the self, such as someone who wants to
drink more water but also wants to exercise more. These tools help to bring these
fragmented states into one complete self. This might be by bringing together multiple
metrics to create coherent narratives about an individual’s life (Thomas et al., 2018b),
or for ease of use (Kim et al., 2017). These tools might also need to adapt to the fluid
self. This is a self that is constantly changing and so therefore needs constant
monitoring through data types that can be easily measured and analysed rather than
“what might be most meaningful” (Bietz et al., 2016, p. 82) to someone using these

self-tracking systems.

5.3.3.2 The ‘lacking self’

The ‘lacking self’ is simply that the self is viewed as something that requires
improvement. There is an idea that through using Pl tools, the self is something that
needs to be worked on. This might be by improving the self, gaining more knowledge

about the self, or reflecting on the self, but the self is never portrayed as adequate or
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enough. This can be seen through behaviour change technologies and theories being
among the most frequently referenced (Epstein et al., 2020a). While the self has
limited memory that can be seen as “flawed” (Li et al., 2010), machines have memory
advantages that can be used to create tools that could ‘improve the self’. However,
this implies that the self needs technological augmentation. Equally, machines can
change how our lives are remembered as “forgetting and misremembering can be an
integral part of how people construct their identities, create life narratives, and

contextualise their life experience” (Gulotta et al., 2015, p. 2).

5.3.3.3 The knowable self

The knowable self, highlights how the literature indicates a need to understand more
about ourselves and that the self can be knowable. This is often through measurable
information and requires reflection to discover more about the self (Li et al., 2010).
There seems to be trust in these systems to helps us discover things about ourselves
either through automation (Thomas et al., 2018a) or a what a system considers
necessary to include (Gulotta et al., 2015). This concept has also provided future
directions for system design, supporting the notion that these systems should help us
‘know’ more about ourselves (Rapp and Tirassa, 2017). As explained by Hong there
may be things that humans cannot know without technological assistance. That is if
“knowing is achieved through mass-produced, autonomously operative devices”
(2020, p. 7) it can generate information beyond human consciousness. Within Pl
literature it is implied that through these tools there is some truth about existence
that can be revealed. Rather than acknowledging how complex, fluid and messy

reality can be.

5.3.4 Considering the self in design

These many versions of the self show a disparity between how the self is represented
through system design and what people or society expect the self to be. When there
is excessive focus on the self, there may be adverse effects (Kersten - van Dijk et al.,
2015) such as health obsession. Health obsession occurs when systems present
unnecessary data about the self, leading to systems being more about “entertainment

medicine” (Gabriels and Moerenhout, 2018, p. 6). This causes a misunderstanding
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about what the purpose of self-tracking is; tracking for preventative care, managing a
condition or other purposes? There is a problem with not knowing this purpose in
self-tracking, as the purpose or multiple purposes changes how the self and multiple
beings are represented in a system. This will only get worse with the introduction of
Al into self-tracking systems as people tend to over trust data, even if it is not
accurate (Morley et al., 2019). People might blame their interpretation of data or not
reaching a goal as a personal fault and rather than the system’s fault for

misrepresenting the self.

As designers we need to make these purposes clearer within the systems we design,
especially when we may no longer be in control of how the technology learns and
adapts. This could be as simple as asking people why they want to use the app during
the onboarding stage. These systems are not only generating data about the self, but
those around us. If these systems were in control of our relationships, they could
reinforce societal expectations, norms and goals dictating what our relationships
should be rather than relying on our own perceptions. This may result in prioritising
certain selves over others, perpetuating unbalance and inequality within these
systems. We as designers have a responsibility to address these biases around the
self to make sure these systems prevent harm for everyone. We need to discuss how
the self is currently represented in relation to multiple beings and how our future

representations of relationships and connections might be designed differently.

5.4 Multiple beings

This chapter argues for a move beyond this bodily focus, meaning a discussion is
needed around how this perception of the self and the body is currently represented
in comparison to other bodies and beings. That is, how is the self currently measured
against multiple beings? Multiple beings here are any agent in a self-tracking system,
human and non-human compared to other beings through data. A being according to
a dictionary definition is “a person or thing that exists” (Cambridge University Press,
n.d.). Given this research’s understanding of a ‘thing’, this can include anything that
exists such as a companion animal like a cat or a plant. This terminology allows for the

inclusion of many different entities that can be involved in our tracking systems.
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While multiple beings are discussed here, there is an emphasis on humans compared
with other humans, reflecting the majority of literature around current tracking

practices.

With this outlined, how is the self compared with multiple beings in current system
design? What are the issues with this current way of determining general wellness
through purely metrics? As Rooksby indicates lived informatics are “often social and
collaborative rather than personal” (2014, p. 1) and future self-tracking systems
should “look beyond support for publishing data to social networks”. Research has
been done around data sharing beyond social networks, with a large focus on data
legibility. Tolmie et al., (2016) indicates how having data about the self (i.e.,
showering) and comparing the data with multiple beings (i.e., who showered quicker)
creates tensions in relationships. This study discusses social data about close relations
like a family, but this applies when analysing a larger collective. Strava (BBC, 2018)
allowed users to see heatmaps of people’s routes while running but these revealed
outlines of military bases causing privacy and security concerns. These data sharing
concerns apply to interspecies tracking systems (van der Linden, 2021) such as
revealing pet owners' behaviours, i.e., when they leave the house. Focusing only on
the body and leaving no space for contextual meanings could lead to
misrepresentation of the data. This could have adverse effects on a companion

animal’s health and wellbeing.

To align with the system’s capabilities, design decisions have to be reductive allowing
operations like comparison between an owner and their dog (Jayawardene et al.,
2021). Apart from reinforcing power hierarchies between these bodies, it has been
found that sharing quantitative data creates new meanings within social relationships.
Focus on social metrics can affect the real proximity to multiple beings (Wang et al.,
2017), compromise trust between family relations (Jargensen et al., 2016) and
increase tension by comparing the bodies of family members (Pina et al., 2017). These
potential harms were only revealed after the systems were implemented fully and
social dynamics came into play. Without design processes including lived informatics

(Rooksby et al., 2014) and contexts where this data might be used, it may never
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become clear what harms could develop. All these examples note problems with a
purely quantitative approach to measuring multiple beings and their bodies. Kersten-
van Dijk et al., (2016) discuss how we might design for social tracking needs beyond

qguantified data through storytelling i.e., stories of times dogs made us laugh.

However, these features are yet to exist in self-tracking systems and therefore it
makes it difficult to know what impact qualitative data might have on the self. This is
where design could come in, creating potential futures of qualitative data in self-
tracking systems. Creating fictional worlds (Coulton et al., 2017) could consider what
potential harms might exist and whether this changes when data is visible about
multiple beings rather than one being. For example, if our earphones were able to
track conversations we had and when we were engaged in these conversations, what
is the purpose of capturing this kind of data? Maybe to document past conversations
and preserve memories? Designers could use design fiction to explore potential
harms around the privacy implications of keeping data about every engaging

conversation with multiple beings.

5.5 We are more than our bodies - why should we and how

can we move beyond the body?

There are limitations with only using quantitative data in self-tracking systems to
record the way our bodies act and react. We need to move past this current focus to
consider general wellness experiences past reductive, comparable metrics. This thesis
proposes that there is more to our health and wellbeing than our bodies and
therefore we need to move beyond the body. This will begin to address the
reductionist approach to tracking the self as well as multiple beings. Here it is argued
that introducing different perspectives of contextualised health and wellbeing could
provide different considerations for future self-tracking system design. But what
might these perspectives be and what might they be able to capture about health and

wellbeing experiences aside from metricised bodily goals?
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5.5.1 More-than-human Perspectives - the way we relate to each other

Self-tracking systems exist for non-human animals (FitBark, 2021; Tractive, 2021;
Whistle, 2021), but these systems also focus on multispecies bodily metrics and
dictate to the owner what constitutes a healthy pet. These metrics are compared with
us, intending to increase motivation in owners i.e., mutualistic benefits improving the
health of both pet and owner by walking more steps (van der Linden, 2021).
However, they can also reveal details about the owner’s caregiving ability (van der
Linden et al., 2019). The relation between human and non-human’s bodies currently

represents the self’s relationship with multiple beings in these tracking systems.

More-than-human ignores this emphasis on the body; perspectives are produced
about how we construct and experience the world and what it means being-with
multiple beings (Coulton and Lindley, 2019). If we understand how multiple beings
experience the world, introducing these perspectives of the world might provide new
considerations for future self-tracking system design. Haraway discusses how
companion species “make life for humans what it is”, noting how non-humans shape

experiences like “organic beings as rice, bees, tulips” (2003, p. 15).

Equally as these systems currently focus on only the relation between human and
non-human, as described by Haraway this is the “smallest possible unit of analysis”
and instead we should focus on “living with animals, inhabiting their/our stories,
trying to tell the truth about relationship, co-habiting an active history” (2003, p. 20),
acknowledging their experiences as much as our own. Given these similarities across
human and non-human tracking, there are limitations in how we currently define
health and wellbeing through technology. This is explained in the literature review:
focusing purely on metrics means some selves’ experiences are supported, but these
metrics are usually fixated on our bodies rather than our overall general wellness
experiences. As we consider multiple beings, there is something missing about our
experiences with them that needs a new perspective. Bogost refers to Nagel's essay
“What is it like to be a bat?” (1974) in which Nagel argues that physical reductionism

erases the subjectivity of experience by explaining “it away via underlying physical
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evidences” (Bogost, 2012, p. 62). Just focusing on the physical components of an
event does not necessarily describe the subjective experience. So, what could
describe an experience beyond the physical? Could this be our social circles, our
environment, or our past experiences? And does this change the way we relate to

each other and how we represent their experiences we can't directly access?

Leong et al., suggests we might integrate our data tracking practices with the needs
and wellbeing of multiple beings or use “new knowledges” (Leong et al., 2020, p. 267)
to consider non-human ontologies in data tracking. This could be useful for designers
to see whether this perspective influences the way we view our health and wellbeing.
For example, how might a cat’s perspective on health and wellbeing differ to our
own? And how might this be implemented through self-tracking systems? As part of
this, we need to acknowledge that these non-humans can have experiences separate
from humans, that is, humans are not always the centre of an experience. This is
explained by Bogost who suggests we can consider these configurations through
object-oriented ontology, “drawing attention to things at all scales [...] and pondering

their nature [as well as their] relations with one another as much as ourselves” (2012,

p. 6).

When considering more-than-human considerations relationship to technology,
Suchman (1987) highlights, the difference between where something was designed
and where it was placed changes how we interact with it. Giaccardi & Redstrom
(2020) suggest that as our devices become increasingly sensitive to context they will
““learn” through their encounters with the world (us and each other)” and “they will
begin to express agency and become active in a way we have never seen before”
(2020, p. 3). How self-tracking systems “learn” and change over time and how they
are used by different actors for multiple reasons is important to consider for design.
They highlight through this perspective we design “in ways that are sensitive and
responsive to the human condition” (2020, p. 9). We can see that this is dependent on
space and the differing uses of things, but all these elements show some

opportunities and challenges for how we use the more-than-human approach.
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What if we did inhabit their/our stories as part of self-tracking systems to provide
different more-than-human perspectives of general wellness experiences? Would this
help move beyond the body and provide different considerations or implications for
future self-tracking system design? For example, more-than-human perspectives
applied to a mindfulness food app might track what we eat and help us to consider
this more critically. It could be that considering a rice grain’s view of the world creates
new narratives i.e., the rice’s journey to a person’s plate creating self-awareness of

where our food comes from.

5.5.2 Introducing different perspectives of contextualised health and

wellbeing information

We know multiple beings’ experiences of the world differ from our own and as
discussed by Haraway inhabiting their stories might better represent our relationship
with multiple beings. Therefore, this section argues that narratives through more
interpretative or qualitative data might provide considerations for future self-tracking
design. However, it could also provide challenges, given the complexities of capturing

relationships with those around us.

Introducing different perspectives of contextualised health and wellbeing information
meant introducing narratives that explores different considerations of general
wellness experiences. How are narratives already discussed in self-tracking literature?
Literature around narratives are largely discussed in relation to reflection, memory
and legacy e.g. (Elsden and Kirk, 2014; Epstein et al., 2020b; Gulotta et al., 2017; Tan
et al., 2018). This literature raises many questions for design: if we did start to include
more-than-human perspectives of contextualised information about our health and
wellbeing, what would this look like? With this possibly representing information not
just about ourselves, what might this mean for representing and reflecting our
relationships with multiple beings? Additionally, given that we know there are already
problems with self-tracking design, would there be implications i.e., opportunities,
challenges, consequences with including these relationships in self-tracking systems,
and what might result from considering these types of tracking in self-tracking

design? Given the more-than-human understanding of what contributes to life
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experiences, we can start to imagine ways to introduce different perspectives in self-
tracking systems. Stories and narratives are important in conversation and relating to
each other, however we don’t normally use or need precise metrics when talking to
people. How do we currently use qualitative data to document experiences? What
might be considered for introducing more-than-human perspectives in future self-

tracking system design and what might this mean?

We might consider different aspects of qualitative data such as interpreting objects in
photos i.e., balloons (Harris, 2011) or a series of photos as part of an interactive
timeline (Harris, 2007), qualitative data types have been used to tell stories about
people’s lives and experiences. Others have shown how data can be used to add
value to fictional stories such as creating awareness with the problems of loT devices
and the power they hold over our relationships (Desjardins and Biggs, 2021). Some
have even used crafts such as postcards (Posavec and Lupi, 2016) and wall art
(Ananthanarayan et al., 2014) to create different interactions and reflections with
more abstract data representations. However, with self-tracking design currently
focusing on system capabilities through quantified metrics, it is unclear how
qualitative data could be used in self-tracking systems to move beyond the body. This
involves considering the implications of introducing new contextualised information
like qualitative or more interpretative data through different perspectives of health

and wellbeing experiences.

Kersten-van Dijk & lJsselsteign (2016) argue that self-tracking is more social, calling
for the quantified self to become a more quantified us. This includes stories and
experiences, or multimodal data such as pictures and videos, to reflect how people
share, interact and collaborate with data. Others also discuss this need to include
more elements of our experiences whether this is about adding social features to help
tell a story (Elsden et al., 2015) or highlighting qualities which help us make sense of
things like a cat’s purr (Lockton et al., 2022). Equally, it might be that more
interpretative systems could create contextualised information by changing the way
our data is visualised (Drucker, 2014). Or changing what is valued in our system

design (Winter et al., 2022) considering social contexts as well as features (Cosley et
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al., 2017). However, despite these examples highlighting experiences as something
needed in our self-tracking systems, these features or representations of context are
yet to exist. This makes it difficult to know how we might understand different data

types and what challenges might arise from the inclusion of this new information.

Gulotta et al., (2015) explored a more qualitative approach, highlighting how we
might be remembered or represented through digital systems and whether this aligns
with a person’s life experience. They highlight how capturing sensitive information
about individuals may reveal things about a self that a family or other collective may
wish to keep hidden. Desjardins et al., also indicate a mismatch between our
perception of an experience (subjective) versus what actually occurred (objective)
influencing how “data are perceived and gain meaning in the home” (2020, p. 9).
Additionally, technological problems such as loss of connection may lead to
unfinished narratives meaning the whole narrative was not documented, changing
how we perceive or reflect on events. Dourish & Gémez Cruz (2018) describes issues
with perception through data temporality. They explain how narratives are embedded
in their own histories, geographies, and cultures which changes the stories data tells
us. This is because narratives are based on different “understandings and
experiences” (2018, p. 7). Our systems need to represent these experiences
accurately, minimising where possible the existing biases. For example, Figure 43
shows a flowchart from Kyoto aquarium in Japan that was created to show the
relationships between penguins. This resulted in networked data narratives about
romance, heartbreak and affairs (Ebert, 2020). If these narratives were included in
self-tracking systems, what consequences might arise from having relationship details

exposed?
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Figure 43 - Penguin relationship diagram. Image source: https://www.thisiscolossal.com/2020/07/penguin-

flowcharts-Kyoto-Sumida-aquariums/

5.5.3 Opportunities and challenges of introducing more-than-human

perspectives about multiple beings’ general wellness

Introducing these different more-than-human perspectives could provide
considerations for contextualised information in self-tracking design about multiple
beings’ wellbeing. It is important to consider the possible opportunities but also
challenges with having this type of information in self-tracking systems. More-than-
human perspectives could include different parts of general wellness experiences.
Given that how we relate to each other is one aspect that can be seen to impact
health and wellbeing experiences, what would it be like having these relationships
represented in self-tracking systems? What might be the implications with including
this?

5.5.3.1 Social Dynamics

Dependent on who the self is compared with, whether they are a family member or
close friend, may change how the experience is documented in a self-tracking system.

There are complex entanglements of relationships dependent on situations i.e., work
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versus social friends (Hanci et al., 2019). Both professional and social contexts require
different interactions but can alter the levels of relatedness and closeness of that
being and what kind of narratives might be appropriate to see about them (see CoCo).
There is also a darker side to relationships, social connections between friends and
family can often break down, people get into fights and fall out or are no longer close.
It might be that the person has died and being reminded of the fact can be unpleasant
(Jenka, 2018). An example of this can be seen through the fictional paper CoCo which
highlights complexities with social dynamics like social appropriateness. One fictional
participant followed the app’s advice skipping staff meetings, but this ultimately led

to anincrease in stress levels when his boss questioned his non-attendance. Our
systems need to be able to take these contexts into account when interfering with

our lives and relationships.

5.5.3.2 Digitising relationships - the messiness of relationships and wellbeing

Focusing on quantitative measurements in self-tracking presents a single perspective
of health and wellbeing information. These systems can imply if you do X i.e., drink
less caffeine then Y i.e., sleep quality will improve, without considering Z i.e., where
you slept or your partner waking you up (Lockton et al., 2020). This should be
considered when designing relationships in self-tracking systems, especially with the
way narratives focus on positive portrayals of memory and reflection for
documentary purposes (Rooksby et al., 2014). As Haraway critiques, the Western
world’s perception of our companion species such as dogs is not realistic, as it does
not acknowledge that our relationship “is not especially nice; it is full of waste,
cruelty, indifference, ignorance, and loss, as well as of joy, invention, labor,
intelligence, and play" (2003, p. 12). Focusing on the positive aspects of this
relationship distorts the actual connection between pet and owner. This is something
designers need to consider if our future self-tracking systems include more data
about how we relate to those around us. For example, if we had a pet tracking app
that viewed general wellness experiences from a cat’s perspective, location-based
interfaces might include hunting stories i.e., prey killed/encountered and sensory

experiences i.e., the feeling of the prey in the cat’s mouth. This might be negative
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from a human perspective but is vital to a cat’s wellbeing. This could provide new

considerations for future self-tracking system design.

5.5.3.3 Automating relationships in self-tracking systems

Machines are gathering a vast number of metrics which can be used to determine or
dictate the ‘correct’ way to behave and act. With algorithms and tools like ML being
used to create personalised insights and recommendations in self-tracking systems,
what happens if machines start generating insights around our connections with
multiple beings? If we did have systems that mediated or provided insights about our
relationships, would this change who we are (the self)? Hong highlights how machines
can “communicate ceaselessly with the body” (2020, p. 7) meaning that the self could
be changed without conscious awareness. For example, if a machine measures
something about the self that a human themselves cannot sense (such as a galvanic
skin response) a machine might be able to determine why a behaviour is occurring
and automatically start to ‘improve’ a self without someone being conscious of these
behaviour changes occurring. This in turn makes it hard for designers to intervene as
it is unclear what might have caused behaviour changes. Turkle also raises a similar
point around children’s relationships with technology stating that “it may evoke
unconscious memories of objects that lie for the child in the uncertain zone between
self and not-self” (2005, p. 114). This also makes it hard to design for human
sensitivities, when machines and algorithms can target sensitivities we don’t know
about (e.g. beyond human senses) and alter the self without any human intervention.
Without having the resources or language to design Al systems and consider the
associated consequences in the context of general wellness, this could have an
impact on human wellbeing. As machines are capable of encouraging bodies to
behave in certain ways based on information not known to humans, they are able to
intervene with the self and make design decisions to ‘improve’ the body without

designers intervening or questioning whether that decision is the right one to make.

Apart from recommendations like music and entertainment choices, people are less
comfortable with personalisation, especially if people know how the

recommendations work (Gulotta et al., 2015). This means, people wish to have
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control over the systems they use. For example, levels of control over the data people
receive might include the ability to remove incorrect insights. A sleep tracking app
that suggests a person isn’t sleeping well might increase autonomy by allowing people
to select from options. For example, ‘slept on the sofa’ or ‘partner was snoring’ to

note things the system does not account for.

5.6 More-than-Human perspectives of contextualised general

wellness information

5.6.1 Speculative enquiry

This chapter has outlined how introducing more-than human perspectives of
contextualised general wellness information could help move beyond the body. So
far, the chapter has theorised about what this might mean but this section describes
some speculative screens created to concretise what more-than-human perspectives
might look like in self-tracking applications. This is to help make the ideas presented

less abstract.

These are based on existing human and pet health and wellbeing tracking design. This
will help with some initial grounding for the following chapter. Figure 44 shows
speculative app screens based on the pet location tracking app Whistle. If we
considered a more-than-human approach, taking into account the cat’s routine, this
might include when the cat is hunting. As explained by Haraway (2003) for a human
this might be a negative action but is vital to a cat’s wellbeing (Figure 44A). As cats
focus on smell and taste more than visual elements, it might be useful to record multi-
sensory experiences. For example, the positive experience the cat feels when
catching the prey (Figure 44B), drawing on animism concepts which highlight the

benefit of multisensory experiences (Lupton, 2020).
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Figure 44 - Speculative app screens showing a more-than-human cat’s perspective of the cat's wellbeing. A shows
Pickle's location hunting a bird and B shows potential predators encountered and stories from his hunting

experiences.

Figure 45 shows a few more ideas around more-than-human perspectives in tracking
applications. Based off the mindfulness app Headspace’s reliance on audio, a different
aspect of health and wellbeing could be captured through audio recordings. This
might be a mindfulness eating app from the perspective of the food a person is eating
(Figure 45A). This reflects animistic design (Marenko and van Allen, 2016) having
conversations with things rather than about things and creates a sense of response-
ability allowing us to invite the response of the “other” (Lupton, 2020, p. 28; Barad
and Kleinman, 2012). Following the style of the pet GPS tracking app Tractive,
combining quantitative metrics like biometrics with more qualitative data like
narrating stories could be done through photos about fun times you had with your
pet (Figure 45B). This also helps us becoming-with (Haraway, 2016) our companion

animals, including our entangled stories as part of these self-tracking systems.
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Figure 45 - Speculative app screens showing more-than-human perspectives on self-tracking. A shows the life
cycle of food (rice) with audio clips narrating the journey. B shows a dog called Peanut with narratives based off
biometric data (picture courtesy of Violet Owen)

As these examples show some considerations for what more-than-human
perspectives could look like in practice, how does the argument outlined help
advance research in the self-tracking field? This chapter shows that there are
different ways that the self has been portrayed in personal informatics research,
focusing on how the self is socially constructed and that this should be considered
when designing systems about the self and multiple beings. From outlining
problematic elements with the way self-tracking systems are designed, this chapter
advocates for different perspectives of contextualised general wellness information
to explore the implications of introducing these in self-tracking systems. This includes
our relationships or connection to multiple beings. Following on from the themes that
emerged from CoCo, when considering elements beyond metricised bodily goals,
there are also considerations over the invasive nature of data on our relationships.
Additionally, social factors that make up these experiences create their own
challenges. With this said, what do the insights from this chapter provide in relation

the broader questions of this thesis?
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5.6.2 Explaining more-than-human perspectives of contextualised

general wellness information

5.6.2.1 What does a single perspective of health and wellbeing miss about

general wellness information?

Creating different considerations for contextualised general wellness information
advocates for the introduction of more-than-human perspectives in self-tracking
system design. CoCo argues that self-tracking systems need to consider multiple
factors beyond the individual.-Therefore, this chapter looks at those social factors and
how they form their own challenges for introducing different more-than-human
perspectives. A single perspective of health and wellbeing shown in self-tracking
systems only represents one part of health and wellbeing. This chapter determines
that this part represented is metricised bodily insights. As self-tracking systems have
progressed, bodies of multiple beings are compared, viewing us as a collective and
encouraging us to compete with each other. Through this focus on bodies, this
perspective only represents one part of who a self is and therefore only represents
certain selves experiences. It is implied through assumptions about who this self is
that there are expectations for how someone should look or behave (promoting
hegemonic norms). This reinforces the idea about who a self should be or should
aspire to. Self-tracking systems also expect continuous use or interaction from end
users, reinforcing normative notions as this dismisses cultural and religious practices

as well as how people actually live.

Additionally, the system perspective can be in charge of creating new health
standards which alters how someone behaves or views themselves and has power to
define who a self is. This assumes that the self is someone who needs improvement
and worked on in order to create a ‘complete’ or ‘united’ self. Through these self-
tracking systems, it is implied a self can know themselves better than they would
have done without these tools. This system perspective of who a self is differs from
people’s perceptions of the self i.e., reflecting who they are and this conflict changes

how a self is represented.
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5.6.2.2 What does it mean to introduce different more-than-human
perspectives of contextualised general wellness information?

This can become problematic when in control of representing our relationships with
other selves (multiple beings). More-than-human ways of experiencing the world
could provide different considerations for new contextualised information in future
system design and what constitutes a general wellness experience beyond metrics.
This is by ignoring this emphasis on the body to understand how we experience the
world, how this differs for multiple beings and what it is like being-with them. This
means including more than physical components to health and wellbeing experiences
taking to account our social circles, environment, past experiences, and the way we
relate to each other. This also means acknowledging humans are one node in a
complex network of connections that change over time, space and for different
purposes meaning humans aren’t always the centre of an experience. It is suggested
in this chapter that more ‘interpretative’ data or qualitative data like different
narratives could help weave in different being’s stories and acknowledges multiple
experiences often neglected in this singular system perspective of what health and
wellbeing is. However, introducing these more-than-human perspectives of
contextualised general wellness information could have implications for self-tracking
system design. These are outlined here to explain considerations taken when

implementing these perspectives into a project as discussed in the following chapter:

Revealing or exposing general wellness information: There are potential harms
associated with new information types. There could be privacy concerns from
keeping data about engaging conversations between people or from information
gathered about multiple beings’ unique experience of the world as non-human beings
can access places humans cannot. For example, this new contextualised information
could reveal information through exploring multisensory experiences not currently
available in current self-tracking system design. This new information might also

reveal details about a relationship that someone wishes to keep hidden.
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Subjectivity of different human perspectives: The way events are interpreted and
shared might not be the same for everyone involved in the experience given their
geographies, cultures, and histories etc. This can change what some people feel is
important to include about a general wellness experience and this can change how

we reflect on events.

Complexities of self-tracking our connections to those around us: Drawing on
Haraway, these different more-than-human perspectives might capture negative
aspects of relationships which someone might not want to reflect upon. The way this
information is presented could also distort or alter the relationship by revealing
power dynamics present in a relationship and what parts of general wellness
experiences are considered important to capture i.e., this would differ between a
dog’s perspective and a human'’s perspective of what is useful to receive. The social
context could also be misinterpreted either by a system or someone viewing the
information i.e., the closeness and temporality of a connection can change whether

information is appropriate to receive.

5.6.3 Next steps

As this chapter advocates for introducing more-than-human perspectives of
contextualised general wellness information to move beyond the body, there needs
to be more concrete examples of how these ideas might work in practice. That is,
including the needs and wellbeing of multiple beings and how we relate to those
around us in self-tracking systems. What would it be like to interact with these
different perspectives of contextualised general wellness information? Also, what
implications might there be for introducing these new perspectives into self-tracking
system design? Using speculative methods creating design fiction as world building
can explore potential challenges such as harm in self-tracking systems before they are
fully implemented and so might provide a starting point for testing these ideas in
practice. This could also involve testing potential challenges with including more-
than-human aspects in self-tracking systems, such as including negative aspects of a

relationship.
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Given this overview, it highlights some questions that still needed to be answered in

the following chapter:

e How might people interact with information from different more-than-human
perspectives and what implications might arise from introducing these
perspectives in self-tracking systems?

o Will these different more-than-human perspectives support
understanding of contextualised health and wellbeing information or
maybe introducing perspectives makes the information provided more
confusing?

o What parts of health and wellbeing experiences will these new

perspectives be able to capture that purely metrics cannot?

5.7 Summary

Focusing on one perspective of what it means to be healthy and well has led to
relying on system capabilities through metrics about the body. By explaining the
differences between the body, the self and multiple beings, it becomes clear that
there is a problem with comparing multiple beings to the self. Judging and comparing
bodies to determine wellbeing helps reinforce biases and reveals information about
our behaviours and social practices that supports some selves while ignoring or

excluding different selves.

To move beyond the body, it is suggested this is done through more-than-human
perspectives of contextualised general wellness information. Designers can use this
theory to consider how we might use narratives about multiple beings through
different perspectives of contextualised general wellness information that moves past
bodily metrics. This research suggests that exploring narratives around our current
relationships with multiple beings, as well as our relationships to non-human entities
like non-human animals, may be a fruitful resource for design. Current research
around narratives has started exploring data about multiple beings and how it might

reflect on how a self is viewed. Faults with the system as well as our history,
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geography and culture can contribute to how these narratives are remembered and

shaped.

In this chapter, three problems are highlighted with representing relationships in self-
tracking systems: social dynamics, digitising relationships, and automating
relationships. Social dynamics can change the way a relationship is represented in a
system, for example creating new meanings in social relationships. Digitising
relationships highlights a fine line between representing the whole relationship while
still considering temporal dynamics and human sensitivities. Automating relationships
causes concern over how designers shape and intervene when these systems learn
and adapt by themselves. Some more concrete examples of how this argument might
be applied to self-tracking technologies are discussed. This chapter concludes with
the complexities of introducing more-than-human perspectives that might include
parts of relationships with multiple beings. To put these ideas into practice, the
following chapter will outline a project where participants interact with these
perspectives and provide insights into new considerations of contextualised

information in self-tracking systems.
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Chapter 6 The Cat Study

6.1 Introduction

Chapter 5’s Selves and Beings advocates for moving past a singular (system)
perspective of contextualised general wellness information. This is because self-
tracking systems follow a one-size fits all approach, viewing multiple beings as the
same that can be analysed and understood through the same information. This can be
seen in Figure 46 with self-tracking apps showing similar interface styles regardless of
the body i.e., Figure 46 A&B’s human and pet tracking leaderboards and Figure 46
C&D'’s metricised bodily insights about multiple beings, in this case a dog (C) and
someone’s mum (D). These apps show how we are now expected to interact with and
understand information not just about ourselves but those around us. However, they
provide a limited view or singular perspective of what it means to be ‘healthy’ and
‘well’. This perspective provides limited context about multiple being’s lives and only
represent one small part of our general wellness experiences. It also shows a certain
perception of the world, filled with cultural views, social constructs, knowledge, and
actions. This can result in systems that support some beings more than others and

could mean incorrect insights are made such as unachievable goals.
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Figure 46 - Examples of self-tracking apps focus on multiple being's bodies. From left to right; A) Nike+ run club

app showing a leaderboard against other members source: https://www.pamper.my/news/lifestyle/tech/new-
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nike-run-club-app-improves-running-experience/. B) Tractive showing activity minutes of recorded cats across
the world source: https://help.tractive.com/hc/en-us/articles/360011008859-What-are-the-different-
leaderboards. C) Whistle showing wellness score of a pet source:
https://play.google.com/store/apps/details?id=com.whistle.bolt. D) Apple Health sharing features showing
health metrics about ‘mom’ source: https://www.apple.com/uk/newsroom/2021/06/apple-advances-personal-

health-by-introducing-secure-sharing-and-new-insights/.

This chapter presents a study that turns the theoretical ideas presented in Selves and
Beings into practice. It does this by introducing different perspectives of health and
wellbeing information about multiple beings to people who use self-tracking systems.
The multiple beings in this case are my cat Dumpling and indirectly my cat Pickle.
These different perspectives are based on more-than-human theory and therefore
presented here as more-than-human perspectives. The goal with this study was to
understand the implications of introducing these more-than-human perspectives into
self-tracking system design. This was through looking at how people interact with
these different perspectives and understand (or interpret) the contextualised general
wellness information provided through them. Design methods work well for exploring
new considerations of contextualised information because they can test these

concepts before they exist in self-tracking systems with the potential to cause harm.

Figure 47 breaks down the core parts of this study. This study began by interviewing
cat owners who track things about themselves or their companion animal, looking at
their understanding of contextualised information and self-tracking. The study
engaged participants in ‘A week in the life of Dumpling’ (section 6.4.3) where
participants were sent updates about the activities of my cat Dumpling via WhatsApp
and interacted with the information provided. Each update was intended to highlight
one of three key perspectives: a system’s perspective (centred on data-led metrics
regarding health and wellbeing), a cat’s perspective (centred on a cat’s view of the
world), and human perspectives (centred on text-based interpretations of what was
happening). We then facilitated discussions around participant’s understanding of this

information through a workshop.
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Interviews A week in the life of Dumpling Workshop

(1 hour online) (Sent updates about Dumpling’s (2 hours in person)
activities via WhatsApp for 5 days)

Figure 47 - Structure of the study presented in this chapter.

In this chapter, the reasons for including these perspectives are explained (section
6.2). Following this, the process for developing this study is explained before outlining
how this project was conducted (section 6.4). The analysis from this project is then
addressed (section 6.5) including the insights gained from this study (section 6.6). This
chapter concludes with a discussion (section 6.7) about introducing different more-
than-human perspectives of contextualised general wellness information. Through
this chapter, potential challenges with including these new perspectives are
highlighted. It is discussed whether it is possible to include different more-than-
human perspectives without exposing those involved in the information to biases and

other harms that could be detrimental to their wellbeing.

6.2 Developing more-than-human perspectives of

contextualised general wellness information

As briefly explained in the introduction of this chapter, 3 perspectives were chosen to
explore varying viewpoints of contextualised general wellness information about my
cat Dumpling (and indirectly my cat Pickle). These perspectives are a system’s

perspective, a cat’s perspective, and humans’ perspectives. This section will

179



summarise why each of these perspectives were chosen. These are also summarised

below in Figure 48.

System Perspective Cat Perspective Human Perspectives
# Represents current self-tracking e Represents multiple beings @ Plurality - peoples varied perspectives
system design o Compared to humans in pet tracking apps e Combining views to improve understanding
* Unique viewpoint - access unknown spaces of the world

Figure 48 - Perspectives of contextualised general wellness information about my cat Dumpling chosen for this

study.

6.2.1 Reasons for system perspectives

Chapter 5 shows examples of apps from more-than-human perspectives e.g., Pickle’s
general wellness experiences when hunting a bird which wouldn’t be shown in
current human-centric apps. Given the argument that general wellness tracking
systems should reflect different perspectives, such as the cat’s own perspective, it
could be expected that the system perspective presented in this chapter would follow
this style. However, the system perspective represents the way self-tracking is
currently defined and shown in health and wellbeing (or general wellness) tracking
applications centring on these human/technocentric models. This was intentional as
humans will be the ones using these applications meaning it was important that this
perspective reflected applications participants were used to seeing and could accept
the app as something which could or did exist. While ideally self-tracking apps in the
future would reflect a cat’s perspective regardless of its use to human owners, the
app presented to participants allowed the inclusion of some more unusual ‘more-
than-human’ aspects while also acknowledging the steps needed to make an entirely
cat-centric app a reality. Therefore, the graphical style of the app followed current
self-tracking system design such as goals, metricised bodily insights, Al generated

insights to visualise the activities of Dumpling through fictional app screens.
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Providing participants with fictional metrics based on current system design we could
see how this perspective helps people understand information about multiple beings
but also what contextualised information it lacks. This perspective also allowed for
the inclusion of more-than-human aspects i.e., negative aspects of cat’s behaviour.
Viewing these aspects from a system’s perspective shows how these different types
of information could be included in future self-tracking system design as well as any

implications there might be by including this type of information.

6.2.2 Reasons for cat perspectives

Cats in this research represent multiple beings, that is something compared with a
human in a self-tracking system. They also represent a close relationship like the ones
we have with other humans and things as well. Research in the companion animals
tracking space shows many examples of tracking applications for companion animals,
but a majority of the research focuses on dogs (Ramokapane et al., 2019;
Jayawardene et al., 2021; van der Linden et al., 2019; Zamansky et al., 2019). Canines
in these systems are convenient to study because their activities such as walking
involves both the human and dog, meaning they spend a lot of time around each
other. However, cats are also part of these companion animal applications and lead
much more separated lives from their humans, often being able to leave households
through cat flaps (except for indoor cats). This means their activities are less known
to their owners and can provide unique viewpoints of the world. For example, cats sit
on high up surfaces or get into small spaces like boxes and can jump or use their
unique bone structure to access areas closed off to humans i.e., going over, through
or under fences. Even though they have a unique experience of the world, their
general wellness is measured in the same way as different companion animals in self-
tracking systems making them interesting to study. Therefore, cat’s perspectives are
used in this research through cameras that simulate current pet technologies and
research i.e., using a fisheye lens to recreate some shots that would look like footage
from a cat’s collar, similar to the cameras used in New Horizon’s cat study (BBC,

2014).

181



As described by Nagel (1974) we cannot directly access a cat’s experience of the
world, therefore a speculative approach works well in this instance. Additionally, from
a methodological point of view, people can talk about their relationships with their
cats as it is familiar to them. This means complex topics such as more-than-human
theory and contextualised information can be discussed to gain richer information

about self-tracking and our relationships and experiences with multiple beings.

6.2.3 Reasons for human perspectives

For the human perspective updates, it was important to include people’s varied
interpretations of Dumpling’s activities which might change how we relate to our
companion animals. This reflects more-than-human considerations about how we
create narratives based on our interpretations (Hallam, 2010). This means it is
important to consider multiple positionalities by embracing plurality (D’lgnazio and
Klein, 2020) acknowledging that people make knowledge from particular standpoints
and combining these will help improve understanding of the world. These
considerations help to create self-tracking systems that are beneficial for all multiple
beings involved. Due to the limited number of participants this research doesn’t have
a wide range of viewpoints. However, forming the human perspectives from multiple
voices offers a starting point for how these voices could exist in future self-tracking

systems.

6.3 Developing the structure for this study (how a week in

the life of Dumpling was created)

At the second stage of this study, participants were sent updates from different
perspectives about Dumpling’s activities linked to his general wellness, called A week
in the life of Dumpling. While the stages of this project will be discussed in more
detail in section 6.4, it is important to understand the process of developing this
study, before explaining how this was conducted. The preliminary work needed to

create ‘A week in the life of Dumpling’ is explained here.
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6.3.1 Observing Dumpling

For the second stage of this study, participants would be presented with
contextualised information about Dumpling’s activities from different perspectives
through updates via WhatsApp. These updates represented a plausible series of
activities a cat might do in their day to day lives meaning Dumpling’s behaviours and
routine was observed for 2 days. As can be seen in Figure 49, this involved writing
down everything Dumpling did over two days in a diary. This followed similar
observation techniques for documenting non-human’s general wellness behaviours,

as discussed in the methodology (Chapter 3, section 3.4.3.4).
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Figure 49 - Diary noting Dumpling's activities.

After the observation period was complete, some interesting moments were chosen
as key events, seen in Figure 50. The key events formed the general wellness
experiences described in the cat & system perspective updates sent to participants

during ‘A week in the life of Dumpling’.
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Day messages were sent Event occurring

Day 1 Pickle grooming (cleaning)
Dumpling

Day 1 Nap on the windowsill

Day 2 Playing with yarn

Day 2 Padding (kneading on the side
of the bed)

Day 3 Meowing for food (hungry)

Day 3 Watching out of the window

Day 4 Play fighting across a chair

Day 4 Sneaking into a storage box

Day 5 Chilling in the hallway

Day 5 Playing with a cardboard box

Figure 50 - Key events chosen as Dumpling's activities that would be sent to participants during ‘A week in the
life of Dumpling’

During observation, pictures and videos were also taken from various angles to test
the best approach for creating the cat perspective updates. (i.e., up high Figure 51A,
far away Figure 51B, up close Figure 51C&D, from the floor Figure 51E&F, through

different camera lenses like landscape mode Figure 51G).

Figure 51 - Pictures of cats taken while observing Dumpling's actions, different angles were taken to understand

what was best for simulating cats’ perspectives.
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6.3.2 Creating the perspectives updates

Now it was clear what activities were chosen to represent Dumpling’s general

wellness experiences, the various perspectives could be created. The process for

creating these perspectives is outlined here.

6.3.2.1 System Perspective updates

The system perspective updates were created in Adobe XD, extending from the same

visual style used for the ‘cat interference’ screens in the creation of CoCo. Updates

created included charts/graphs breaking down sleep quality (Figure 52C) and more

unusual information based on current self-tracking goals (Figure 52A). Additionally,

machine learning capabilities were included to provide more contextualised

information i.e., identifying emotions and behaviour from audio clips (Figure 52B).

Participants were also sent goals and gamification style updates such as badges

(Figure 52D). As will be discussed later, some more-than-human aspects were also

included in the system perspective updates as seen through negative aspects of the

cat’s behaviour (fighting metrics) (Haraway, 2003).
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Figure 52 - Examples of system perspective messages sent to participants
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6.3.2.2 Cat Perspective updates

The cat perspective updates represented the viewpoint of my cat Dumpling. For this
perspective, participants were sent information through short video footage clips and
photos from Dumpling’s point of view (Figure 53B-D). Therefore, this also included
footage about my other cat Pickle (Figure 53B-D). This footage was obtained through
a cardboard ‘cat-bot’ (Figure 53A), using a Raspberry Pi 4, CamJam robotics kit and a
Pi camera module v2.1. This follows similar Critter Cams and other video footage
used in wildlife research as outlined in the research process chapter, section 3.4.3.4.
Audio only content was also included in one update to see if non-visual information

produced different understanding of the events occurring.

Figure 53 - Examples of messages from cat perspective sent to participants

6.3.2.3 Human Perspective updates

To create this perspective, we took participants responses to questions asked they
were asked in ‘A week in the life of Dumpling’ such as: Based on the information
you've just received, what do you think Dumpling was doing? These responses were
sent to other participants to form the human perspective updates (see Figure 54).

This perspective was created from other participants responses so we could explore
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if different interpretations provided additional knowledge and contextualised insights

about what Dumpling was doing.

6.3.2.4 Structuring the perspective updates

As explained in section 6.3.2.3, the human perspective was gathered from different
participant’s responses. This meant developing an approach for gathering these
responses and sending them to other participants. To make this easier to conduct, a
randomised number was given to each participant, participants 1-3 would receive
some updates with certain contextualised information from certain perspectives
while participants 4-6 would receive others. This is explained in Figure 54 & Figure
55, with the icons representing the different perspectives i.e., cat = cat perspective,

smiley face = human perspective, bot = system perspective.

As seen in Figure 54, if participants 4-6 were sent the cat and system perspective
updates, participants 1-3 would receive a human perspective update (in this case they
also received a cat update). Each set of participants received all perspectives
individually (i.e., only receiving a cat update or only receiving a system update), as
well as with different perspectives (receiving both a cat and system update together).
This was to make sure responses were based on their actual understanding of the
information rather than ordering effects. The following section will explain how this
project was conducted, including examples of how this structure worked for the

updates sent in WhatsApp during a week in the life of Dumpling.
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DAY 1 AM
Response from 4-6 sent to 1-3
Pickle grooming .
(cleaning) Dumpling ~
DAY 1 PM
Response from 1-3 sent to 4-6
Nap on the
windowsill ’

Response from 1-3 sent to 4-6

Playing with yarn

W

Response from 4-6 sent to 1-3

Padding (kneading
on the side of the
bed)

N

DAY 3 AM
Meowing for food Response from 1-3 sent to 4-6
(hungry) s

Figure 54 - Structure of varying levels of contextualised information (which participants received which updates from different perspectives) Day 1am - Day 3 am
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DAY 3 PM
Watching out of the Response from 1-3 sent to 4-6
window

Response from 4-6 sent to 1-3
Play fighting across —
a chair

Response from 4-6 sent to 1-3

W

Sneaking into a
storage box

N

Response from 1-3 sent to 4-6

DAY 5 AM
Chilling in the
hallway

Figure 55 Structure of varying levels of contextualised information (which participants received which updates from different perspectives) Day 3am - Day 5pm

DAY 5 PM

Playing with a
cardboard box

Response from 4-6 sent to 1-3

N
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6.4 Conducting the study

6.4.1 Participants

6 people were recruited for this study. To reach both University and non-University
staff, a poster was created and shared on social media channels (as described in
3.5.1). These posters were also placed around the University campus and sent via
emails to colleagues within the University. This poster, along with other documents
submitted for ethical approval, can be seen under Appendix B, B.1-5. Participants
needed to fit the following simple criteria; they are over 18 years of age, currently
track something about themselves and own a cat. The poster provided an email
address to contact if people were interested and 10 people responded. They were
sent a short questionnaire to fill out to check if they fit these criteria. These questions
included general demographics information, a few questions about owning a cat and
participant’s current tracking practices. This allowed us to see how much experience
participants had with both tracking and cat ownership prior to the study and design
interview questions to fit this experience level. Four participants did not fit the
criteria for different reasons i.e., some misunderstood the study and didn’t track

anything about themselves.

Possibly because of the criteria, only a small number of people were chosen to take
part in the study, 5 females and 1 male. However, some other studies involving
people’s reactions to prototypes or self-tracking information have also used a small
number of people (Wang et al., 2017; Brombacher et al., 2022; Ng et al., 2022). As
Desjardins et al., note, in this study rather than trying to represent a large population
of people we were “aiming to find interesting and unique positions” (2020, p. 3). This
project gathered participants to explore individuals’ experience understanding
contextualised general wellness information about multiple beings. Therefore, a small
number of participants with their “unique positions” allowed for more in-depth
discussion during the later stages of this project. It would have been impossible

within the scope of the project to try to represent every human'’s experience.
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However, this project provides a starting point for how these perspectives might be
included in future system design. It also provides a potential method that future
researchers could use to explore alternative perspectives. Figure 56 shows the
demographics of the selected participants. Participants were given a £50 voucher to
reimburse them for their time spent taking part in this study. This research was

granted approval by the institutional ethical review board (see section 3.5).

Participant number  Age range Gender Ethnicity
1 45-54 Male White
2 25-34 Female White
3 35-44 Female White
4 25-34 Female White
5 45-54 Female White
6 25-34 Female White

Figure 56 - Table showing demographics of participants

6.4.2 Interviews

As described by Gray (2021), interviews are useful for exploring feelings and attitudes
around a topic as well as providing participants with an opportunity to reflect on
events. Therefore, interviews were useful in this research to gain an initial
understanding of self-tracking prior to receiving any information about a cat and
gather information related to participant’s experience of living with their cat. This
provided a reference point to look at when analysing their understanding of self-
tracking information before and after a week in the life of Dumpling. All interviews
were conducted via Microsoft Teams lasting between 35 and 40 minutes. The
interview was split into four sections: questions about their cat, tracking habits, their
thoughts around self-tracking and their initial understanding of contextualised
information and self-tracking. The questions participants were asked can be seen

under Appendix B, B.5. The data from the interviews will be discussed in 6.5 as part
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of the analysis, along with data gathered from ‘A week in the life of Dumpling’ and

the workshop.

6.4.3 A week in the life of Dumpling

6.4.3.1 The week receiving messages about Dumpling

Participants were sent updates about what Dumpling was doing from different
perspectives via WhatsApp twice a day for 5 days. We referred to this aspect of the
study as ‘A week in the life of Dumpling’. With each group of updates sent,
participants were also asked what they thought was happening in the information
provided and expected to reply with their opinions. They were sent an introductory

video!? to guide them through A week in the life of Dumpling.

While the updates were curated and some fictional, all updates represented
contextualised general wellness information about Dumpling’s health and wellbeing.
These insights gave participants information or interpretations such as artificial
intelligence (Al) generated insights, video clips!® or photos about Dumpling’s
activities. The idea was that these insights were derived from health and wellbeing
data such as sensors and unedited video or audio etc. As explained in 6.3.2.4 which
updates participants received varied, splitting each participant into a group randomly
(1-3 or 4-6) to help structure the different perspective updates they were sent during
the week. An overview of the updates sent to participants from different
perspectives are outlined below. The relevant icons symbolise the perspective they
are from: cat = cat perspective, face = human perspective, bot = system perspective.
Videos sent to participants are indicated by the play icon. It should be noted that like
the diagram in 6.3.2.4, participants did not receive everything listed under each event

i.e., day 1 am participant 1 received an update from one of the faces and the cat

12 |ntroductory video the participants were sent: https://youtu.be/KQ7hULwtlOc

13 While all updates participants received are outlined below, a playlist of the video clips they
were sent has been created. Please visit the following link if you would like to view these videos:
https://youtube.com/playlist?list=PL2WMjHrq_SAI-NpSrh-gqjmnroKNG5MCRA
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video but participant 4 received the cat video and the two app screens about

cleanliness.

193



DAY 1 AM

Pickle grooming
(cleaning) Dumpling

looking to see if cats have

Dumpling is being :
PINg g ear rather than right etc

cleaned by Pickle

7 i

Cleanliness

Areas to clean

Several cats are being observed for
their washing habits for various
areas of their body. Perhaps

favoured zones for cleaning - left

Dumpling still has
some cleaning to do!

Leaderboard

& Dumpling is currently 3rd in the leaderboard!

w Dumpling

Left Ear Right paw ' Richard
See all cat rankings
DAY 1 PM
N.ap on the 3 hours 1 hour 7 mins
windowsill h of sleep average nap
©.¢ today length
12:30pm o 13:57pm
} dog

| think Dumpl_lng was resting C:.lsthlon TR

somewhere e|ther.noisy or maybe S interruptions

on somebody so his sleep was

being interrupted so he then took

himself away somewhere quiet to e WU Erev [ oeer

have a proper sleep!

Playing with
yarn

Someone was
playing with
Dumpling
using yarn!

Dumpling is interacting with their Journey of yarn travelled
owner, who is interested in

keeping their cat fit and healthy

by making a game from yarn.
Their owner probably knows that {"
cats can become overweight )

without regular activity which

puts strain on their heart and
other organs. Also Dreamies put s
the calorie count on their packet
which means you know if they 14 second
have earned a treat!

Figure 57 - Day 1AM - Day 2AM updates sent to participants
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=

Making Biscuits

Padding (kneading Dumpling is very

happily making biscuits!

And probably getting

some head pats. /
Dumpling sounds happy | ﬁ
anyway :)

on the side of the
bed)

Dumpling is
kneading/making
biscuits.

Sounds like Dumpling is very happy, as

he's purring loudly, probably because 50 Daily Pads

he’s being stroked/cuddled. He's Dumpling is on a roll achieving the Making Biscuits
probably also kneading, either on a AR % sk Tt R
human, or soft furnishings, as a sign of Total times eamed: 3 times

happiness alongside the purring Last samed: Jne 14t 2022

DAY 3 AM

Meow Indicator

Meowing for food
(hungry)

Recent meow detected :2

v

e * > Angry Frustrated Bored Happy Sad Excited
Dumpling was asking

The length, frequency and pitch of this meow indicates

for food even though - - that Dumpling is frustrated
there is food in the o To make Dumpling less frustrated we recommend giving
= him more attention by doing any of the following:
bowl!
» o 9
15 Atreat Talking to
minutes him

play

DAY 3 PM &
Watching out of the Window watching - focus points
window

Selected moment:

Our system has identified that Dumpling’s
attention was focused on watching a slug
Dumpling was
just sitting on

the window

staring into
space more
likely!

Slug

While watching the slug Dumpling was:

78%

engaged

watching the

slug

Figure 58 - Day 2PM to Day 3PM updates sent to participants
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DAY 4 AM

.

Play fighting across ﬂ 0.
a chair Fighting Statistics Fighting Statistics
Pickle Dumpling
Play A\ A\ A
s n = h
fighting '// N Yot S
o S
with each =]
other .
. . - @
Pickle is defo the
Dumpling sounds the more one who is the
. . . . .
relaxed and submissive of ore dominant in Fighting Style Claws first Fighting Style Tomaw up
the two, if his style is this though then Power 7 e -
‘tummy up’. Unusual for cats loses on the speed 84 Speed e
to go straight in with ‘claws cuteness factor & Endurance 6 Endurance 38
first’ so Pickle sounds like a Dominance %0 Dominance 3%
cat not to mess with! One Cuteness 72 Cuteness 99
Strongest Object Chair Strongest Object Sofa

that will defend his territory

.

DAY 4 PM

Sneaking into a
storage box

Il

Seeing as Dumpling like
naps and has been in a
hard to reach cozy
place, | bet Dumpling is
in a cozy nap place
having a snooze

If | Fits | Sits

sitting in a
clothes
storage
box

Hard to reach places

Dumpling fit into a clothes storage box, he's
practically invisible!

Possibly hiding under the
pillows, in a ‘I'm not here -
no one can see me’ sort of
way

Total times earned: 6 times

Last eamed: June 6th 2022

DAY 5 AM |
Chilling in the .
hallway ©.¢
57%
Recovered
Score Breakdown
Resting Heart Rate 140 bpm
qi = ——————
Chilling out after a mad
zoomy half hour where they .
. . Body Te ture Optimal
run around like crazy things m e
Recovery Levels
Recovery Index Fair

."";»’ Dumpling needs to chill for 15 more
®  minutes to achieve the zen cat goal!

Figure 59 - Day 4AM to Day 5AM updates sent to participants
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DAY 5 PM

Playing again.
Box games are
very popular

Playing with a Cardboard Box
cardboard box
y Dumpling's ideal box size for playing
. is 16" x 16" x 16"

Given these preferred box qualities why not try
buying some of these products with ideal packaging
so both you and Dumpling can have some fun!

If that was one of my cats,
I'd assume that they had lost
some prey under the

rug/box (most likely a spider amazon

or mouse). Can't tell, but
Dumpling might be in the
box and making a noise that
Pickle can hear, and is trying
to find out what’s making
the noise

Pickle is playing with a
box/something under the
box but | don't know what
Dumpling is doing (I'm
assuming the camera is on
him so he just seems to be
sitting)

Figure 60 - Day 5 PM updates sent to participants

As the human perspective messages were generated from different participants,
Figure 61 & Figure 62 show how this worked in WhatsApp. These figures show

examples of updates and responses from participants throughout the week.

In Figure 61 we can see updates participants received on the morning of day 3
(Dumpling watching out of the window). Participants 1-3 were sent updates from the
system and cat perspective. The system perspective update shows metrics about
Dumpling watching a slug and the cat perspective update shows the view from the
window with the shadow of the ‘slug’ on the window ledge. These participants are
asked what they think is happening. Depending on response times of participants,
sometimes one participant’s response would form the human perspective. This was to
ensure everyone still received one set of messages in the morning and another set in
the afternoon giving everyone plenty of time to respond. Here participant 2’s
response was sent to participants in the group 4-6 along with an update from the cat
perspective (the window picture). They would then also be asked what they thought

was happening with Dumpling.
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16:02

v4di

16:01 16:00
Participant 4

Participant 2
<_ ), Last seen today at 15:07

Last seen today at 14:33

| S, ¢

<@

Window watching - focus points

Selected moment:

Lsertifed that D.mplngs
c.mac on watceng 3 shig

==

White matching the g Dt

-t
S

2

P

=

Dumpling was just sitting on
the window staring into space
more likely!

14:30 w

Based on the past two
messages, what do you think
Dumpling is doing?

14:30 w
Sitting in the window
14:42 7

Based on the past two

messages, what do you think

Dumpling is doing? PV

=
| don't think that is slug in the
photo! It looks to me like
ink|Dumpling was
just sitting on the window staring Basking in the sun 15:32 w7
into space more likely!
© i v
() Message v B 0 () Message S O | 0 (&) Message v B o

q O

O

d 0

Participant 6
Last seen today at 15:33

Dumpling was just sitting on
the window staring into space
more likely!

14:32 w

Based on the past two
messages, what do you think

Dumpling is doing? 1432

Figure 61 - Updates sent to participants 2, 4 & 6 the afternoon of day 3 and their responses. To form the human perspective, participant 2’s response was sent to both

participant 4 & 6. WhatsApp layout & profile pictures have been created in Adobe XD to protect anonymity. Picture blurred out in 4 because it relates to the following update..
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For another example, Figure 62 shows updates participants received on day 4 (the
cats fighting). Here participants 4-6 were only sent the system perspective (metrics
comparing the cat’s fighting styles) but some of the participants responded quickly, so
participants 1-3 received varied human perspectives. As seen in this figure,
participant 5’s response was sent to participant 2 and participant 4’s response was
sent to participant 3. Participants 1-3 also received the cat’s perspective video (Pickle
jumping on a chair). Using participants to develop the human perspective also
reduced confirmation bias, as these updates could not be curated to align with my

beliefs about what might be considered confusing or understandable information.

199



12:00

Participant 5
<4 p

Last seen today at 10:18

12:01

Participant 4
(_ )r Last seen today at 10:41

Fighting Stathtics

Pickde

Pickie

Iehrng Seatincs

12:03

Participant 2
Last seen today at 11:06

<@

Favuwsce

12:02

Participant 3
Last seen today at 11:32

il K

Eal o

Dumpling sounds the more
relaxed and submissive of the
two, if his style is ‘tummy up’.
Unusual for cats to go straight
in with ‘claws first’ so Pickle
sounds like a cat not to mess
with! One that will defend his
territory

/// ‘
: g Q ‘
L |

Based on the past  two

messages, whatdo you think
: Dum jing’d?ir::? oo
messages, what do you think messages, what do you think / e
Dumpling is dﬂ‘97//;7 T Dumpling is doing? ——— '
i e ee— __—1'v&'no idea! It just looks like
Pickle jumped over the camera!

11.0Z

Based on the past two Based on the past two

|

Dumpling sounds the more
relaxed and submissive of the
two, if his style is ‘tummy up'.
Unusual for cats to go straight in
with ‘claws first' so Pickle
sounds like a cat not to mess
with! One that will defend his
territory

@ r\1~‘-‘— sSage

Play fighting with each other
10:17

10:05 v N/ \/

e Play fighting with each other
10:30 ¥
7

Based on the past two
messages, what do you think

Dumpling is doing? . .

| think Dumpling and Pickle are
play fighting in a sort of half arsed
way. But they live together so very
unlikely any actual fighting
happening.

1054

0O @)

D a o @ ’\’h",n‘m':(? D G ° @ '\_1,,.5 sage ) m o @ r\lw: 1ge
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Figure 62 - Example of updates sent to participants 5, 4, 2, & 3 the morning of day 4. To form the human perspective the response from participant 5 was sent to participant 2
and the response from participant 4 was sent to participant 3. WhatsApp layout & profile pictures have been created in Adobe XD to protect anonymity. Messages blurred out

as they relate to the follow prompt.
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6.4.4 Workshop

The workshop had to be shortly after the week experience, so participants did
not forget what they were shown. However, this was conducted over the
summer and with annual leave creating challenges, the workshop was done with
one participant first who couldn’t make the chosen date for the workshop. Their
responses were included in the activities used for the main workshop, so all 6
participants thoughts were discussed in the main workshop. For the first
workshop, notes were made to capture the participant’s thoughts that were not
present on the post it notes. Ethical approval for audio recording participants
was obtained after it was proven difficult to write responses from 1 participant,
let alone 6. A second researcher wrote orange post it notes (as seen in Figure

63) to summarise the conversation.

The workshop began with a short presentation where the concept of context-
awareness in self-tracking was explained so participants could later understand
why they were sent varying levels of contextualised information. Following this
a short icebreaker gave each person an opportunity to introduce themselves and
their cat either through pictures sent beforehand or through the participant’s
own devices. This helped the group to become comfortable with each other and
learn a bit more about everyone’s experiences living with a cat. The workshop
was split into two parts with the first half focused on contextualised information
(Figure 63) and the second half focused on the perspective updates (Figure 64).
For the first half of the workshop, participants were presented with the timeline

of the updates they were sent during ‘A week in the life of Dumpling’.
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Figure 63 - Activity 1- Timeline of events showing different levels of context people were sent

The timeline (seen in Figure 63) was split into 3 variations of information
participants received - the top line what participants 1-3 saw, the bottom-line
what participants 4-6 saw and the middle line representing updates sent to
everyone. Participants were asked to read through the timeline and summarise
in a few words on a post-it note what activity they thought Dumpling was doing.
While they were asked to do this during the week in the life, they now had
additional information from updates other participants were sent. Facilitating a
discussion allowed participants to expand on initial thoughts given during the
week in the life, as well as provoke a deeper discussion around how additional
information changed this understanding, interpretation, and awareness of

context.

Participants were initially confused about the different types of information
provided, after explaining the concept of different perspectives i.e., cat, system
etc. they engaged well with the task. As the workshop was held in person, the

paper timeline could not display audio and video content to participants.
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Responses were based on a screenshot from the video or knowledge from other
videos they were sent throughout the week. It would have been helpful to have
a digital version of the timeline so that both versions could have been used for
the ‘interactive’ elements i.e., videos and one audio clip. However, participants
provided in depth responses about the week in the life of Dumpling. Therefore,
if these ‘interactive’ elements were included, a much longer workshop would

have been needed.

For the second half of the workshop, participants were asked to write post it
notes for different strengths and weaknesses of each perspective (Figure 64).
This was articulated to participants as whether there was a type of information
they preferred or whether there was something they could have only learnt from
one of the perspectives that maybe made it easier to understand what was
happening in the information provided. Figure 65 shows a close-up version of

some of their responses about the weaknesses of the human perspective.

Following this, participants were asked to use yarn and paper tags to link these
arguments across the different perspectives. This allowed us to see if different
perspective updates provided unique contextualised information. This was
especially true for information from more-than-human perspectives,
representing types of information not currently present in self-tracking systems.
This was explained to the participants through a couple of examples i.e., if you
received system perspective updates and you thought the metrics were easy to
understand, if you received the cat perspective update at the same time, was
this a weakness? For example, did it cause confusion in addition to the metrics
you received? Initially, this was a harder task for participants to grasp overall,
struggling to understand how the human perspective would be implemented in
self-tracking systems. After explaining that this wasn’t about whether this was
possible to implement, participants were able to successfully engage with the
task, as can be seen through the number of post-it notes produced. To see
additional photos taken from the workshop, please see Appendix C, C.2. and for

text versions of these responses, see C.2.1.
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Figure 65 - Activity 2 zoomed in view of the weaknesses of human perspective, to make some of the

responses legible.
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6.5 Analysis

6.5.1 Conducting Reflective Thematic Analysis (RTA)

As explained under Chapter 3 section 3.6.1, all data was analysed using Braun
and Clarke’s reflexive thematic analysis (RTA) (Braun and Clarke, 2021). Within
RTA there are phases for carrying out qualitative analysis, but as explained under
the methodology, there is not a set 'recipe' to follow. As a reminder of these
phases a diagram is provided in Figure 66. This diagram shows that RTA provides
guidelines and does not mean following a linear process i.e., you don’t have to
complete one phase and then move onto the next. This form of analysis
acknowledges that this process will differ depending on whoever is conducting
the research. Therefore, it is more about researchers reflecting on their own
views and biases (hence the term RTA) and using this to judge whether certain

phases need to be iterated upon.

1.Familiarisation 2. Doing coding 3. Generating initial
Becoming familiar with Create meanings themes
the dataset creating relevant to the research Patterns emerge
notes & doodles questions representing shared

meaning

4. Developing and

6. Writing matters 5. Refining, defining, JEVE
for analysis naming themes reviewing themes
Make sure themes tell a
Writing & producing Make sure names story/argument answering
analysis in the process represent themes the research questions
correctly

Figure 66 - RTA process. The arrows indicate that this is not a linear process and you can go back to any

phase wherever necessary.
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Following the phase of familiarisation, | went through all the documents for the
interviews, the week in the life and workshop. Initially | highlighted anything that
seemed like it was interesting to note. | began creating codes for everything |
thought could be interesting before moving onto the next stage. However, it
became clear that this is not RTA but grounded theory (see section 3.3.1.2) and |
was producing codes that would have tried to address completely different aims.
For example, capturing technical issues participants had with self-tracking sensor
accuracy, which are problems for computer scientists and engineers to address

rather than designers.

After revisiting Braun and Clarke’s practical guide several times, | began to
understand the approach a bit more. I still used this initial misunderstanding to
familiarise myself with the data and see how certain elements from interview
responses could be useful to capture at this stage. To summarise this
familiarisation, a diagram was created showing factors from interview responses
that might affect people’s understanding i.e., participants who worked with data
as part of their job. This data was not needed for creating codes and themes as it
did not directly relate to what this study was trying to answer (how people
interact with (and therefore understand) contextualised general wellness
information from different more-than-human perspectives). However, the
diagram helped reflect on the experience levels of the participants i.e., how long

they’ve owned a cat for.

An example of this familiarisation diagram is shown below in Figure 67. This
describes 3 participant’s cats outlining factors that might change the
participants’ understanding of data (please note all cats’ names have been
anonymised). For example, Lasagne’s owner manually tracked his weight and
medication schedule. Therefore, this participant had a better understanding of
health and wellbeing cat metrics, having already carried out similar practices
themselves. Equally, Beans' owner used a WhatsApp group to share pictures of
his whereabouts with neighbours, therefore this owner was used to sharing data

about a cat with those around them.
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Assumptions of data from interviews that might change ‘understanding’

Cat Information Cat Information

—‘,// ll \ﬁ‘_'f-é \ @« < ;;:{7'
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Manually

tracks cat's Participant Information
Participant Information weight & YA Tracks cat Participant Information [
Ae medication " . via A e Context of
o WhatsApp i diet habits
__> group with / changes
neighbours i tracking

Female schedule

y

Figure 67 - Assumptions of data from interviews that might change understanding diagram

To conduct this analysis, the qualitative software tool NVivo was used. This
software helped analyse interviews and other text-based documents to help
streamline the process. This worked well for most stages of the research but, in
design research, different creative methods i.e., workshop activities using post it
notes, means the analysis stage relies on interpreting photos as well as text. This
software did not work well for photos, selecting the wrong part of the photo,
making the codes less useful for analysis. This required converting these photos
to text for analysis while noting the relevant positioning of post it notes as this
was useful to see what updates helped participants interpret the contextualised

information provided.

Following familiarisation, codes were created linked to specific contextualised
general wellness information different perspectives provided or missed i.e.,
more-than-human perspectives were found to help people explain the cat’s
emotions and feelings, so the code emotion was created. These codes were
sorted and adapted under themes related to what this revealed about the
different perspectives i.e., one theme being subjectiveness of more-than-human
perspectives. Additionally, codes were created for logging purposes. For
example, anything linked to an interview was recorded under an interview code,

same for workshops etc. To help understand how certain participants views
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might have changed across the study, anonymised codes representing each
participant were created as ‘voices’ to differentiate between the responses
recorded. Additionally, where relevant responses linked to a particular
perspective i.e., cat, system, human were coded under relevant codes to help

make later stages of analysis easier to conduct.

To refine the initial created codes, rather than having broad themes that
represented a range of responses to an issue, code labels were adapted to better
explain shared meanings. For example, it was found that the system perspective
uses comparisons to help people make sense of information but specifically this
was because self-tracking systems compare our data against historical data (i.e.,
data from the past month) as well as comparing us against other users (i.e., is the
cat in a typical range compared with other cats of the same age and breed). This
allowed patterns to emerge across the dataset and meant | could reflect and
iterate on the created codes and themes. Across all phases, notes were made to
reflect my thoughts around the emerging themes and patterns which helped to
decide on relevant themes in later stages of the analysis. The following section

explains themes that emerged from this analysis.

6.6 Insights from the study

The themes presented here link across all stages of the study with relevant
responses from participants in the interviews, a week in the life and workshop
included under each of these themes. The themes provided outline what the
system perspective could or could not provide to help interact with (and
understand) contextualised information about multiple beings’ general wellness.
Following this the more-than-human perspectives themes are discussed to
highlight the implications with introducing these different types of
contextualised general wellness information in self-tracking systems.
Throughout the analysis where quotes are used, P = Participant response.
However, due to the use of post it notes etc. it was not possible to attribute all
guotes to specific participants in the workshop. These are written as either
WA1/2 = Workshop Activity 1 or 2.
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6.6.1 Understanding the system perspective of contextualised

general wellness information

Throughout our analysis, the participant’s responses revealed that metrics,
whether the ones used in the system perspective updates or more generally self-
tracking systems, do help understanding of health and wellbeing insights from
data. Interface design can transform complex data into simple metrics and
gamified methods such as comparing metrics to other users which helps ease
our cognitive load (section 6.6.1.1). However, this design suggests there is a
correct way to act on the information provided. This can be problematic because
of the trust people have in this information to guide them. But this system
perspective can only act on partial, limited information that can be measured.
Additionally, the system perspective contain bias from those developing it and
can lack contextual information about someone’s life. This could result in harm
and limited effectiveness, if people can't follow information catered towards a
particular type of user rather than an individual (section 6.6.1.2). Subsequently,
this analysis supports the inclusion of more-than-human perspectives in self-
tracking systems which might provide different considerations of contextualised

general wellness information (section 6.6.2).

6.6.1.1 The system perspective can aid understanding through simplified

metrics and comparisons

Across all stages, participants responses suggested that the interface design in
the system perspective helps transform complex data into simplified metrics and
gamified mechanisms. This supports understanding through features such as
activity zones, targets, and goals i.e., aerobic or anaerobic heart zones (P1) which
helped participants perceive how close they were to achieving a goal. These
inferred insights were viewed as different to traditional graph-based
information. Seen by participants as providing meaning or ‘value’ as described by
one ‘I like numbers. Good to differentiate data from ‘value-added’ data e.g.,

”m

heart rate v ‘activity’” (WA2 Figure 68A). Participants responses also highlighted
how comparative metrics helped their understanding, mentioning in interviews

how they compare their own metrics against a “typical range” (P4). This range
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might be data pooled from multiple people that represent a norm, using factors
such as demographics to compare people. This creates cognitive ease, allowing
our minds to effortlessly identify causal connections between things (Kahneman,
2011, p. 10). This also seemed to apply to comparisons between cats, as
described in the workshop “is that a normal HR for a cat of Dumpling’s age?

How does it compare?” (WA1 Figure 68B).
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Figure 68 - Participants responses linked to simplified metrics and comparisons. A states “I like numbers.

Good to differentiate data from ‘value-added’ data e.g, heart rate v ‘activity”. B states “Is that a normal HR
fora cat of Dumpling’s age? How does it compare?” with the researchers comments on the post it note

stating “why chilling? Video doesn’t support chilling behaviour”.

6.6.1.2 The system perspective misses out the complexities of real life

However, participants revealed that they rely on the system perspective to
explain the complexities of real life. This indicates issues with this current
approach to self-tracking system design. During interviews, participants
reasoned that there was a correct way to improve on health-oriented metrics “so
it's that sort of thing really. It's being able to quantify. You doing enough? Are
you doing the right sort of thing” (P1). This “enough” or “right sort of thing”
implies that there is an expectation from the system about how someone should
exercise. Equally, there's an assumption from people that the system will inform
you of the correct, or expected way, to improve on the information provided.
Even if these insights do not really mean anything, numbers and goals were

significant in how people interacted with and used self-tracking systems:
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“this is the point with the technology is— we're none the wiser. So

we just latch on to that and then you're like, well, I'm only doing

6-7. How? This is a disaster that I'm not getting my daily 10,000

steps when that's the number plucked out of the air for symbolic
value” (P2).

These examples show the trust people place in these self-tracking systems. Even
if the metrics are arbitrary, people might change their behaviour or try to
achieve goals outlined by a system (Kersten - van Dijk et al., 2015). As shown in
previous literature, this can produce strong emotions such as feeling like a
“disaster” when they can't reach the expectations of the system (Ancker et al.,

2015, p. 16).

The system perspective was found to be too generic as it “doesn’t adapt to each
cat maybe i.e., disabled cat, cat w/thyroid problems as an owner | might get
stressed my cat wasn'’t hitting targets” (WA2). Due to this lack of personalisation,
it might mean people receive insights about themselves or multiple beings that
are not appropriate for them to receive. Both cats described would not be able
to reach activity levels of an able-bodied cat. This not only renders the insights
as meaningless but could result in harm of both beings involved in the metrics. If
people trust the metrics, they might overexert their cat by trying to act on the
insights given. They could also stress themselves out if they believe that not

achieving these targets indicates inadequate care of their companion animal.

Participants also questioned whether those developing health and wellbeing
tracking systems give people contextualised information that is easy to measure,
rather than what people might want to know. This raises questions about how
these decisions are made. For example, a system perspective update with cat
fighting insights, used cuteness as a metric. This prompted one user to ask, “who
decides what is cute?” (WA2 Figure 69A) and questioned the reliability of the
information provided “do we have enough peer reviewed research to deliver the

app reliably” (WA2 Figure 69B). One participant argued that the design of these
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systems reflects societal values. Therefore, these systems reflect not what is
important to an individual but what other people think we should be doing to be
“good, healthy consumers and citizens” (P2). Participants noted that this can lead
to bias, as those creating the systems can only create “mirrors of ourselves” (P6).
Therefore, if there is a lack of diversity in those developing the system such as
being “a certain class of male and educated male” (Pé), they could promote
certain life experiences over others. This could all culminate in providing systems
that are understandable for some people but not for others. For example, the
system perspective update’s use of idioms reflects cultural and language barriers
that could be present in a system, as well as my own worldviews and biases
embedded into the self-tracking system metrics presented to participants.
Insights about Dumpling padding on the side of the bed caused confusion for

many participants with this response showing the full extent of this confusion:

“How can a cat make biscuits?! They can’t hold the spoons... |

would want to know what sort of biscuits metaphorical?” (P3)

As this is a UK based project, the term “making biscuits” (see Figure 69C) was
not familiar with everyone. This is often an American term, showing the
importance of language used within system design to help with understanding of
contextualised general wellness information. As well as cultural, it is also an
accessibility issue if the language used is unclear. For example, people on the
autism spectrum may struggle to understand what is happening from a text
description if filled with figures of speech or idioms. If these types of language
are used, it could limit who this information is for and benefit only certain users
as a result. It was also found that words used in the app screens influenced
particular elements for participants to pay attention to. For example, a speech
bubble in Dumpling’s sleep graph leading participants believe Dumpling went to

sleep in a “noisy” location (P2 Figure 69D).
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system app screens shown related to these responses.

6.6.2 Understanding more-than-human perspectives of

contextualised general wellness information

The way self-tracking systems currently provide contextualised general wellness
information about ourselves and multiple beings, as shown in section 6.6.1,
highlights potential problematic aspects of system design. This analysis so far,
based on participant’s responses, shows that the system perspective does not
capture enough information or the right kind of information. This means they
cannot successfully represent someone’s health and wellbeing experiences. As
described by one participant in the interviews, self-tracking systems often have
a limited data set. This means they can only report on either measurable things

or on information the system has:

“The Al will just generate a recommendation based on metrics

which aren’t actually reflective, they're just the things that you
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can measure, but not necessarily the things you can feel and

experience and take into consideration.” (P6)

This shows availability heuristic issues with the system perspective, tracking
what's easy rather than what's valuable to measure (Thomas, 2020, p. 3). More-
than-human perspectives may help track this value through the different ways
multiple beings interpret, feel, and experience the world. Below some of the
themes found from the cat and human perspective updates are discussed, as
well as some more-than-human aspects used in the system perspective updates.
The themes outline some potential challenges or harms with including
contextual insights, such as feelings rather than just measurable moments. This
includes confirmation or narrative bias, using logic and other information to
confirm beliefs or make sense of unexpected information. This improves clarity
but reduces certainty such as accuracy and consistency of information. This is
based on influence from the world around us and who is using or interpreting
the information given (section 6.6.2.1). Visual elements from the cat’s
perspective such as photos may act as a vital factor for decision making.
However, certain elements of a photo can alter peoples’ focus and undermine
confidence in other information given (section 6.6.2.2). More-than-human
perspectives were also found to change the way information is perceived.
Additionally, what people find useful to know and when it is useful to know it
(section 6.6.2.3).

6.6.2.1 The power of logic can lead to false and misleading information

During the workshop, the human perspective updates were described by
participants as being able to “more accurately interpret real world cues” (WA?2).
This was because humans have the “power of logic” (WA2) and “know cat
behaviour well and can extrapolate (better than machine)” (WA2). As described
by Nagel (1974), humans can believe cats have different experiences of the
world, even if they can't directly access that experience. These real-world cues
were seen to help consider what this experience would be and that this was

something that a machine (or self-tracking system) could not do, highlighting
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that there was value in additional perspectives. While Barad (2012) argues that
we should introduce response-ability to enable cat’s responses, humans in this
project assumed they could speak for a cat’s experience, given that they
regularly interact with them, and cats are entangled within our lives. This follows
Jain (2023) and Haraway'’s (2016) argument about companion animal’s
becoming-with humans over thousands of years. Human'’s perspectives could be
viewed as diminishing companion animal’s experience of the world, by speaking
for rather than enabling an animal’s response about their experience. However,
including multiple positionalities could start to consider alternative narratives
about the cat’s experience compared with current self-tracking design which

only considers a singular system point of view.

This was supported by participants making sense of information provided, in
some instances using a combination of perspectives to make sense of the
information to “help make more complete picture” (WA2). This could help with
clarity about what the updates were showing i.e., “seeing more of the messages,
the cleaning behaviour is clearer! i.e., one cat is cleaning another cat!” (WA1
Figure 70A). However, this “power of logic” (WA2) used to piece information
together from multiple perspectives could reinforce or confirm beliefs about the
information given, indicating confirmation bias (Walter et al., n.d.). For example,
one participant stated that having the human and cat perspective updates
“reassured me about what | thought | was seeing” (WAZ2). This “reassurance”
could help ease anxieties, as discussed in section 6.6.2.3. However, it could also
potentially lead to incorrect conclusions if their preconceptions of what they
thought was happening was incorrect. This would reinforce an incorrect
understanding of the information provided. Equally, the narrative could be based
on what the human felt important to note rather than what was actually
happening i.e., assuming the metrics about cats playing with yarn, combined with
the assumption the owner was involved in the footage, meant the activity was
about reducing the weight of the cat rather than just about the cats playing
(Figure 70D). This reflects our intention when viewing information, as outlined

by Hallam (2010) and how that can change the narratives that are seen and
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remembered about those around us. Therefore, multiple perspectives could help
consider different narratives to better make sense of the world (as explained

through plurality (D’Ignazio and Klein, 2020)).

Sometimes there was confusion or gaps in knowledge about what the
perspective updates meant. In these instances, participants created narratives to
help aid their understanding. For example, participants used knowledge of their
own cat’s behaviour to question surprising or unexpected information i.e.,
“unusual for cats to go straight in with ‘claws first” (P5 Figure 70B). They also
relied on context from their own spaces to help with this reasoning i.e., assuming
where the cat was located “oh right so | thought that was the sofa and because
it was facing the TV” (P2 Figure 70C).

Cleanliness
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Figure 70 - Different types of perspectives sent that altered what people thought was happening

Additionally, when audio was provided, multisensory experiences were assumed
such as the emotions of the cat. One participant stated that it “sounds like
Dumpling is very happy, as he’s purring loudly, probably because he’s being
stroked/cuddled” (P5). Equally adding textural properties of objects into the
narrative like a “soft blanket or furnishing” (WA2) helped to infer these

emotions. This supports animism concepts (Lupton, 2020), highlighting how
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sensory embodied experiences are considered important when capturing

companion animal general wellness narratives.

However, these are all examples of narrative bias (Whitenton, 2017), seeing
events as a story with a logical chain of events to make sense of what is
happening. This could be an issue if these perspectives were used to give other
people information. As this knowledge is partial and based on a person’s own
understanding of the world, it is not necessarily accurate or reliable. This could
undermine trust in the information given. This is especially true when the
narratives are based on limited or incorrect information. For example, if humans
were in control of inputting data (self-reporting), it can make more-than-human

perspectives less accurate as people reason in different ways:

“It also relies on self-reporting and people are— notoriously lie in
self reporting even when they’re really hurting themselves like
I'm like should | add that butter? No butter doesn’t count. There
was only a little bit of butter, so | won’t track that.” (P3)

If more-than-human perspectives were sent to other people to provide
information about an event, it might be that they are based on “partial/flawed
info” (WAZ2), such as the self-reporting example. This could mean that the
information provided is “not necessarily accurate” (WA?2) and can therefore
“distort” (WAZ2) the information presented. Who is interpreting these insights
also highlights issues with using multiple interpretations of information. Even if
the information came from a considered expert i.e., a personal trainer for
exercising insights “if you spoke to two or three, you wouldn't get exactly the
same answer every time” (P1). While plurality can help include diverse
perspectives, in self-tracking systems consistency was seen by participants as
needed for more accurate or reliable information. This inconsistency according
to Kahneman is because of “extreme context dependency” (Kahneman, 2011, p.
21). This means that stimuli in our environment unconsciously influence our
thoughts and actions. As it is unclear what might cause these changes of opinion,

it poses a challenge about whose decisions we trust, as well as how this trust is
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decided, given potential power dynamics surrounding whose voices are given a
platform and considered truthful. This also raises a question, can design

intervene to improve consistency?

“I saw these [pointing to the cat and human updates] and seeing
this [the system update] completely changed the tone for me
and I've got two children under 10 and | could easily see them
being like ok we’ve got a game we could play (laughter) let’s
make the cats fight and it’s like top trumps and that took quite a

sinister tone for me” (P1 see Figure 71)

While this is about how information displayed in a system can change how it is
interpreted, it's important to note who is interpreting the information creates
this narrative shift. This highlights a potential issue with relying on people’s
perceptions of events. It could lead to not only false narratives, but drastically
different information sent to different users, meaning the information provided
might not be dependable. As highlighted by one participant “humans explain
things in odd ways sometimes (consistency)” (WA2). It is important that self-
tracking system designers consider how diverse opinions are included and

valued while still creating additional information people can rely on.
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Figure 71 - Different perspective updates from Day 4 AM (cats fighting) participant 1was referring to when

talking about the tonal shift in the information presented.

6.6.2.2 More-than-human perspectives can lead to distrust of other

information given

Multiple updates given to participants, sometimes caused them to question the
other information they were given. This was most notable when a cat
perspective update about Dumpling watching from the window showed a photo
with a leaf and a shadow on the window (Figure 72B). The system perspective
update suggested Dumpling was staring at a slug (Figure 72A). All participants
who got both perspective updates identified that there was no slug in the
picture and used this to assume what Dumpling was doing. One stated “| don’t
think that is a slug in the photo! It looks to me like a leaf or yellow petal! | think
Dumpling was just sitting on the window staring into space more likely!” (P1).
Participants noted that this message compromised other information they
received stating that the “credibility of the app is called into question” (P2).
Another highlighting that these interpretation errors in the app “could
undermine confidence in other aspects of the feed” (WA2). In this case their
assumptions were correct, and the system perspective update was showing

incorrect information, wrongly identifying the leaf as a slug. Participants looked
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specifically at the ‘slug’ in the photo because the information in the system
perspective update suggested that a slug had been identified. However, it could
be that the system might be showing the correct insight and adding more-than-
human perspectives such as a photo or video clip from a companion animal’s
point of view skews their understanding of what is happening. Footage from the
cat perspective update where Dumpling was meowing for food highlights this
possibility (Figure 72C). The footage made people believe that there was food in
the cat’s bowl even though it was empty (due to the angle and reflection on the
bowl). This led them to believe Dumpling wanted food, “I was thinking that
Dumpling was asking for food even though there is food in the bowl!” (P2). This
changed their understanding of what was happening because of what they
believed they could see in the footage. This provided a more powerful indicator

to them than other information given.

Window watching - focus points

Selected moment:

Our system has identified that Dumpling’s :
attention was focused on watching a slug 3

Slug

While watching the slug Dumpling was:

Figure 72 - System and Cat perspectives sent to participants on Day 3PM (Dumpling watching from the
window) and Day 3AM (Dumpling meowing for food)

Both these examples show how visual cues provided in more-than-human
perspectives could lead to inattentional blindness (Simons and Chabris, 1999)
especially if video footage rather than photos are used. These two examples
differ slightly as the system perspective update did not mention the food bowl.
However, for the slug picture, participants focused on the ‘slug’ because of the
‘task’ (Kahneman, 2011) set out by the speculative app through the ‘detection’ of
the slug. Others in the workshop noted that they didn’t notice the ‘slug’ until
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they looked at the metrics. This could mean they’d ignore some other obvious

indicators in the photo about what was happening such as a bird flying past.

This would not make a difference to Dumpling’s wellbeing. But if the system was
supposed to alert a person that their cat or child is in danger, they could
determine through the more-than-human perspectives that they were ok (as
described by participants through visual cues such as heights, locations of things
and being able to quickly recognise your own house (WAZ2)). If multiple beings
were actually in danger, including metrics that contradict these more-than-
human perspectives could compromise wellbeing by noting elements of footage

to focus on.

6.6.2.3 Human sensitivities change what contextualised general wellness

information can or should show

Participants discussed how human knowledge “can supplement ambiguous data
due to existing knowledge & empathy” (WAZ2). It is implied here that a human
interpretating information can provide a more contextually rich interpretation.
This is because human values like ‘empathy’ are seen to provide meaning to help
understanding. With empathy also comes an emotional toll from receiving
negative data, described here as human sensitivities. Within current system
design there is a focus on representing things in a light-hearted or positive way,
as noted by participants. This changed the way they perceived information given
and whether they wanted to see more of these insights. For example, people
enjoyed more positive visualisations about a fight between the two cats. This
highlights how Haraway’s (2003) considerations to represent an authentic
connection with our companion animals could be in included in self-tracking
systems. Graphics and metrics helped increase confidence in the behaviour
occurring (see Figure 73). One participant said, “see that was what made me
confident that they were play fighting because of way the analytics were given

because it puts kind of a light-hearted spin on it”.
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However, participants pointed out that if a more-than-human perspective
presents us with taboo or socially unacceptable information, this changes what
information people would like to see displayed. Haraway (2003) argues that we
should acknowledge the waste and cruelty involved in our relationships with
companion animals. This is hard to implement in self-tracking apps because of
the social implications that could impact on the general wellness of multiple
beings. Cats’ perspectives can capture information in both public and private
spaces which could hold people accountable or put the cat in danger. This is
because as described by Bennett and Roser, this perspective allows us the
opportunity of “being-with” non-humans and experience unfamiliar spaces
accessible through their perspective. This was explained through participants
noting that cats could capture information in bathrooms (P5) and bedrooms (P4)
as well as potentially capturing crimes (P5). They can also capture information in
neighbour’s gardens and homes which was seen as potentially altering people’s
relationships with both cats and humans around them (P6, P1, P4). This is
because if this information was shared it could also make neighbours
accountable. For example, camera footage potentially answering which cat was

“pooing in her [the neighbour’s] flowers” (P6).

Equally, aspects of cat’s behaviour might be vital to their routine and general
wellness experiences i.e., catching prey. However, visually displaying things like
prey continues to highlight what is socially acceptable for self-tracking systems

to capture. For example, one participant said, “it’s like my cat kills mice | don't
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want to actually open my app in the morning and see that” (P6). With humans it
might not be socially acceptable to include negative aspects of relationships
between humans in our tracking systems. However, what might be a negative
action for a human might not be for a cat, as explained by one participant (P6)
through the book Why Cat’s Paint (Silver and Busch, 1994). The book shown in
Figure 74 shows household items such as a fridge covered in paint or a tangle of
wool across the floor. This could be described as negative behaviour as these
items are destroyed. However, it could also be an example of cats owning a

space and acting on natural instincts such as hunting, vital to a healthy routine.

Figure 74 - Excerpt from Why Cat's Paint by Silver and Busch. Image source:
https://awfullibrarybooks.net/why-cats-paint/.

This shows how there needs to be a certain balance between perceived negative
information that might be necessary to receive to support multiple beings’ health
and wellbeing. As part of this balance, this includes being conscious of certain
types of information that might cause harm i.e., interacting with negative

insights which could cause distress to the intended user.

In terms of what this information could reveal about participants this was not
seen to be a concern. Participants discussed how they'd like to know more about
the routines of their cats, knowing their cats were social with some cats but not

with others such as having “actively seem him [the cat] leave the house to join
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her [another cat] and go for a walk” (P2). This supports Haraway’s (2016)
depiction of companion animal’'s own worldings separate from our own. Through
the consideration of different perspectives such as a cat, these narratives could
become part of our representation of their wellbeing experiences in self-tracking
systems, not considered through current system design. However, participants
never mentioned what this information could reveal about their relationship with
their cat and how it could highlight behaviour changes i.e., one participant
discussing taping open the cat flap so the cat could leave (P4) or feeding the cat
in a certain way because of the cat’s fussy eating (P5). Revealing these types of
behaviour in self-tracking systems could alter the way our relationships with

multiple beings are portrayed.

Time seemed to play a key role in information people found useful to know
about multiple beings. Firstly, their ability to act on the insights they received in
a timely manner helped determine whether this was necessary information to
have. For example, context on where a user was and their proximity to the cat.
Whether this was close at home (P4) or further afield like work (P6) or travelling
(P2) changed whether they could quickly check on their cat. Therefore, this
changed the insights they wished to receive. If they couldn’t check on their cat,
there was a feeling that having this information could result in “raising my
cortisol levels and shortening my lifespan” (P6). Participants mentioned that not
receiving information for a while can be equally as concerning with apps now
being used in nursery to provide people with regular updates of their children’s
activities i.e., didn’t eat their peas (P1), so not receiving information can cause

alarm:

“veah and what happens if the data stops? You know people
rushing home to see their cats like oh god is Pickle alive | haven’t
had an update about the resting heart rate since 11 o clock this

morning” (WA2).

If people normally get a regular update about their cat’s wellbeing i.e., their heart

rate and then no information has been shown to them for a while, this could
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indicate a problem. If nothing is wrong this causes unnecessary panic. There
seems to be an expectation of how much information a person will receive and a
level that is normal to them. As explained by Wakkary et al (2017) multiple
beings shape us and we shape them. This means that while we experience the
world differently, information about multiple beings can impact us, as well as
how information about us can impact them. For designers looking to include
these relationships in self-tracking systems, more work is needed to find out the
correct level of information to receive that encourages multi-species flourishing

(Haraway, 2016).

6.7 Discussion

Interface design used in the system perspective aids understanding of data by
easing our cognitive load. It was viewed that within this perspective there were
types of information that provided more “value” i.e., activity levels providing
more contextualised information compared with heart rate. This is because this
type of information infers context to explain behavioural insights that would be
harder to interpret from more complex information such as a graph or chart.
With this said, these simplified measurements can’t capture everything about a
being’s health and wellbeing. It was suggested in the insights from this project
(section 6.6) that more-than-human perspectives could shed light on different
aspects of multiple beings general wellness experiences, highlighting what is
useful to know rather than what is easy to measure. Following more-than-
human theory supported by Nagel (1974) and Lupton (2020), people used real
world cues to help understand these experiences, in a way that a system could
not. For example, using logic and visual cues used in photos to make sense of
information and create alternative narratives about the cat’s wellbeing
experiences and how multiple beings are reflected upon, not possible through
current self-tracking system design. Advocated for through animism concepts
(Lupton, 2020), multisensory experiences gathered from audio and subjective
storytelling, highlights the importance of sensory embodied experiences for
general wellness narratives. For example, the emotions of the cat and textural

properties that reveal aspects about multiple beings’ wellbeing i.e., a blanket
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making the cat calm. This was especially useful when context was unknown,

such as unfamiliarity about the environment or the cat.

While the insights discussed are specific to people’s interaction with different
perspectives of contextualised general wellness information about a cat, some of
these insights can apply to any multiple beings. For example, 6.6.1.2 discusses
how it is perceived that there is a particular cat designed for, implying cats have
to achieve targets not possible for all cats. This reflects the argument presented
across this thesis (particularly chapter 2 and 5) about how self-tracking systems
take a one size fits all approach to wellbeing. This shows that a singular system
perspective fails to represent multiple beings as well as selves in self-tracking
systems. However, this doesn’t necessarily mean that introducing more-than-

human perspectives didn’'t come without implications.

While plurality (D'lgnazio and Klein, 2020) allows for more diverse perspectives
to be included, incorporating multiple (more-than-human) perspectives was seen
to create inconsistent information and therefore intervened in people’s trust in
the information provided. However, these more contextually accurate
viewpoints also increased clarity about what was happening. This highlighted a
need for different perspectives of contextualised general wellness information,
“both basic unbiased data & guidance on how to interpret” other perspectives
(WAZ2). However, implementing these forms of information could introduce
various cognitive biases and potential harm into system design. These biases
might unintentionally harm some involved in self-tracking system design. This
could be by including more authentic connections that provide us with an
opportunity for being-with non-humans and making unfamiliar spaces accessible
(Tsaknaki et al., 2022). By doing this, these more-than-human perspectives
revealed behaviours that were previously hidden i.e., cats perceived negative
behaviour in public and private spaces as well as capturing potentially socially
unacceptable things such as recording in the bathroom. Despite these
boundaries about what not to include in these systems, this study found that

presenting information in a light-hearted way i.e., graphics about cats fighting

226



was acceptable for people to receive. To help include general wellness
experiences that support human sensitivities as well as parts of multiple beings’
wellbeing i.e., hunting, presenting information through these graphical forms can

help support multi-species flourishing in future self-tracking system design.

Using an earlier established concept of plurality, combining information from
different more-than-human perspectives might be one approach. Just as
plurality combines multiple positionalities to gain a richer understanding of the
world, participants discussed collective viewpoints. They suggested
crowdsourcing as a way to decrease subjectivity present in the human
perspective updates. Self-tracking system metrics might be combined with
multiple opinions of different humans such as “80% of people thought this was
your neighbours garden” (P1) to aid understanding. This combination of
perspectives could give useful indicators to help people decide how to act on

information given.

Even through this suggestion, subjectivity still might arise as even ‘experts’ will
consider many complexities when making their decisions (Kahneman, 2011, p.
21) resulting in differing opinions. A collective view might also be prone to the
bandwagon effect (Thomas, 2020, p. 3). Following an idea or belief because
‘everyone’ is, might reflect biases present in society. This could mean viewpoints
aligning with the masses (e.g., Dumpling meowing for food) might be followed
even if the minority view (e.g., Dumpling meowing for attention) is the correct
one. Equally it is unclear whether humans are just making up general wellness
experiences from different bits of information, finding logical patterns where
there aren’t any. This raises complexities with including more-than-human
perspectives. For example, how we introduce different more-than-human
perspectives to provide different contextualised information that is still useful
but also accurate and trustworthy, so these new considerations are adapted by

those using self-tracking systems.
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6.7.1 Reflecting on the process of the Cat Study

Developing more-than-human perspectives through speculative methods
allowed contextualised information to be tested in a preliminary design phase
with participants before these systems were implemented where harm could
occur. Recreating the viewpoint from a cat was challenging but was useful for
representing plausible general wellness experiences from the way a cat views
the world. Trying to get these shots without getting the other cat in the camera
(Figure 75B), at non-distorted angles (Figure 75A), in bright enough spaces
(Figure 75C) took a while to achieve the final artefacts presented to participants.
However, through doing and making, the approach could be much more
experimental to simulate a cat perspective for the required artefacts presented
to participants. This also created engagement with the participants that was not

possible through purely interviews and workshops.

Figure 75 - Problems with filming cats from left to right. A) Pickle's body shape being too distorted by the
fish eye lens B) Dumpling standing in front of the camera despite this viewpoint being from his
perspective C) low level lighting in places like a storage cupboard required infrared camera footage
Fictional artefacts i.e., app screens also helped to create a plausible experience
by simulating existing interactions with self-tracking systems. Replicating
contextualised information related to my own cats was necessary for this
research. This was because people might be given information about multiple
beings in self-tracking systems they have little to no context about. Generating
these perspectives myself also removed the need to gain lots of information
about the participants and protect their wellbeing in the processi.e.,

understanding their relationship with their cat and exposing this relationship
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through the presented artefacts. They could still use their experience of living
with a cat to provide insights about what they would find useful to have and

what was confusing to make sense of.

This project helped to move design fiction from the digital to physical space in
this research. Even though participants were sent digital prompts through
various messages, the experience of being sent various updates was discussed in
an in-person workshop. This helped engage people not familiar with design
research around future thinking. This study took place over just a few weeks
showing the value design research can have within the development process,
highlighting a way to intervene where technical approaches could not. This was
through exploring how context could be tested much earlier in the process and
understand the implications of these different perspectives in self-tracking
systems without implementing them in working systems where they could cause

harm.

In terms of participants responses, one downside of the workshops was it was
held in person, so people could not see videos sent to some participants
throughout a week in the life of Dumpling. If this type of activity was carried out
again, a digital format would allow different human perspectives to arise and
help diversify the study conducted. This is because the online space could reach
cat owners from different cultures, backgrounds and histories to share their

experiences with living with cats.

6.8 Summary

This chapter outlines a study that introduces different perspectives of
contextualised general wellness information about my cat Dumpling (and
indirectly my cat Pickle) to people who self-track. This was done through
interviews, a week in the life of Dumpling where participants received
information about Dumpling’s activities via WhatsApp and a workshop.

The aim with this study was to understand the implications of introducing more-

than-human perspectives into self-tracking system design. Through this project
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it was found that the system perspective can help our understanding of this
information by providing simple metrics and comparisons to help ease our
cognitive load. However, this perspective also implies there’s a correct way to
act on this information. This is despite the system only being able to provide
generic information based on what those developing these systems feel is
important to measure. This could reinforce normative standards and reflects
systems that can support some selves understanding but not others, through
certain language and aspects of bodily general wellness metrics included in self-

tracking system design.

Through the introduction of more-than-human perspectives of contextualised
general wellness information, different parts of multiple beings’ health and
wellbeing experiences (aside from bodily metrics) were revealed. This could be
seen through multi-sensory experiences such as audio indicating emotions or
feelings of the cat, or narrative assumptions including textural elements that
help add to wellness experiences i.e., a soft blanket. These narratives could help
make potentially confusing information clearer. People relied on unexpected
information, visual cues from the cat perspective as well as context from their
own spaces to help reason what was happening. However, this logic used to
create these narratives could reinforce or confirm beliefs about incorrect
information altering understanding of the information provided. These
assumptions changed what the human felt was important to note, what they
were willing or felt acceptable to receive, when and how often they received
information and who was involved in the information provided. These more-
than-human perspectives could also compromise trust in other information
provided. Narratives also changed based on who was interpreting the
information and that person’s intentions as well as their experience with cats.
This raised questions about potential bias included through these different
perspectives and whose wellbeing would benefit from the way information was
represented and perceived. This chapter concludes with a discussion about the

implications for introducing these different perspectives that people find useful
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while also being trustworthy. This also includes the ability to provide an accurate

depiction of general wellness experiences and relationships with multiple beings.

Given that all the projects developed as part of this thesis have been discussed,
the following chapter will consider each of these projects in relation to each
other. It will summarise how the introduction of more-than-human perspectives
can have implications for context-aware self-tracking system design. Following
this, it will use this understanding to reflect on emergent themes and questions

that still remain beyond the scope of this thesis.
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Chapter 7 Design insights for more-than-
human context-aware self-tracking
systems

Across this thesis, projects conducted, and insights made have been based on
the research questions outlined in the introduction (Chapter 1). These questions

being:

e What if self-tracking systems considered different (more-than-human)
perspectives of contextualised general wellness information?
e What would this mean for future self-tracking system design?
o Asin, what would it be like to interact with these perspectives in
self-tracking systems?
o Would there be implications with including these new

perspectives?

Throughout these projects, these questions have been addressed. The insights
from across these projects have been collated and presented here as design

insights for more-than-human context-aware self-tracking systems.

Figure 76 shows the relevant sections of this thesis where these insights were
taken from. These insights show the implications (including the opportunities
and challenges) when people interact with different perspectives of
contextualised general wellness information (section 7.1-7.6). Throughout, these
implications have focused on our social relations when introducing different
contextualised information that captures more about general wellness
experiences and our relationships with multiple beings. More-than-human
theory has helped to create insights that consider new opportunities and
challenges beyond human-centric concerns. This includes moving beyond bodily
metrics to consider aspects of general wellness experiences such as authentic

connections/relationships, multi-sensory experiences, and plurality. Highlighting
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these implications provides designers with considerations for future self-tracking

system design (section 7.7).
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Links across chapters that contribute to design insights for more-than human context-aware self-tracking systems

CoCo

Missing contextualised
information can miss parts of
general wellness experiences

CoCo

People’s priorities change the
relevance of the information provided
and the actions that can be taken

Response-ability gives
animals voices to support
this judgement

P

Sensory properties i.e.,
scent and texture can
reveal more about
general wellness
experiences

Insight 1:
Different perspectives
support judgement
when reacting to
information

Different
perspectives can
capture multisensory
experiences

People don't interact and
therefore act on information
in the same way

| Cats study

Audio and video reveal
behaviours and emotions to
infer about multiple beings
general wellness

Potential conflict between
sensory experiences that
support both human and
non-humans general wellness

| cats study

Visual clues provided useful
details to judge whether to
react

[ CoCo |

Social dynamics and structures
change what information is
appropriate to receive

| CoCo
No boundaries for when
behaviours could become
problematic resulted in long term
implications

Speculative realism - How
could we reflect on cat's

perspective of the world?
Because a cat is viewed as|
‘unbiased’

Authentic relationships
with companion animals
involves their stories as
much as our own

t 5:

Trust in different
perspectives relies on
transparency and
matching mental
models

Different
perspectives can
capture different

aspects of

relationships —
Self-tracking systems have

the power to define who a
self is and change health
standards

Cats study

Unexpected content
contradicted mental models and
changed confidence in other
information provided

I Cats study Closeness and temporality of
relationships changes what is
appropriate information to

receive

These social dynamics also exist
amongst cats and cats can be
seen to have power in their
relations with humans

Intentions of human actors
can change how we make
sense of something

Graphics and language in system
perspective influenced

perceptions of those involved in
the information

CoCo

Metricised insights changed
how multiple beings and
misrepresented selves were
perceived which had social
consequences

Our subjective views change
how we reflect on events even if
it's not what actually happened

CoCo

We are entangled &
implicated in non-humans
lives

Different perspectives
capture and reveal
information about

beings’ lives

Cats study

Cats go unknown places
capturing unacceptable
things and making us
accountable for their

Contextualised information
questions explicit or socially
accepted things captured

Introducing new types of
information highlights
potential privacy concerns

Figure 76 - Diagram with relevant sections from across the thesis where design insights for more-than-human context-aware self tracking systems were drawn from The

faces show the various perspectives the insights mostly align with (human face = human perception of information, cat = more-than-human theory influencing information,

bot = system perspective altering information presented)

234



7.1 Insight 1: Different perspectives support judgement

when reacting to information

Visual cues provided through more-than-human perspectives’ meant people
could make sense of contextualised information. This supported judgement

about whether to act or react to the information provided.

CoCo (Chapter 4) shows that people’s preferences or priorities might alter
whether someone can act on contextualised information provided by self-
tracking systems. Priorities and preferences were wrapped up in relationships
which changed whether an action was possible. For example, CoCo’s
recommendations to activate mood lighting could not be completed by the
character Gina as looking after her crying baby was more important than a
temporary increase in stress. Equally, the actions of one person can impact the
relevance of information about someone else’s general wellness. Despite being
based on relevant data, the time-sensitivity of Gina’s daughter’s medication was

impossible to act upon because she had just had wine.

Selves and Beings (Chapter 5) outlined that this was a problem with a singular
system perspective, as a system expects continuous use and interaction in the
same way even after an injury or on weekends and holidays. Therefore, a
singular perspective does not consider different ways people could interact with
the same information. Assuming everyone interacts with information identically,

and therefore reacts identically.

More-than-human perspectives provided in the Cats Study (Chapter 6) helped
support preferences or priorities for interacting with general wellness
information. The information provided from the cat’s perspective was seen as
useful as it could allow people to react in real time and judge whether they
needed to act on the information provided about multiple beings. This

judgement could be made from different contextualised information such as
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reacting quicker by recognising your own house (i.e., Figure 77A) as well as
visual cues such as height and location which could be assumed or determined
from the content (i.e., Figure 77B). These cues meant people could tell if the cat
wasn’t where they should be and react to safety concerns i.e., the cat in a tree.
This highlights that this perspective was particularly useful to have about
multiple beings for caregiving responsibilities, especially when the cat might not
be close to the human. People could then use their own logic to determine

whether they needed to react to the information provided.

While this shows how this was useful for a human'’s perspective allowing them
to react, this ability to react also links to more-than-human theory. Lupton
guotes Barad’s concept of response-ability, or the ability to respond which
invites, welcomes and enables the response of the “Other”, in this case the
companion animal’s perspective (Lupton, 2020, p. 28; Barad and Kleinman,
2012). Their perspective gives us access to unfamiliar spaces allowing us to be-
with (Tsaknaki et al., 2022) multiple beings, providing them with a voice in self-
tracking systems. This allows those using the systems to be able to judge and
learn from the visual cues to act on the information and maybe interact
differently with multiple beings. It might also be that other sensory experiences

could help with this concept.

Figure 77 - Cat perspective pictures that have visual cues that allow people to judge whether to act on the
information provided. A - shows one prompt sent to participants from a cat on their bed on the windowsill

up high but if about a person’s own home, they would easily be able to recognise theirown living room. B -
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shows a prompt sent to participants about a cat watching a ‘slug’ or jade plant leaf on the window, it's not
clear from here if it is a window so could be something to alert someone to if it appears the catis in

danger.

7.2 Insight 2: Different perspectives can capture

multisensory experiences

More-than-human perspectives can provide multisensory experiences
(through audio and video) to capture emotions and behaviours that allow

people to infer more about multiple beings’ general wellness

CoCo highlights how there are problems with the way contextualised
information is currently understood. Missing contextualised information can
result in system’s decision-making assuming cause and effect. Limited
information is used to infer certain actions or behaviours someone should
follow. However, this can have consequences such as the character Ron’s bad
sleep was linked to his cat Muffin waking him up, reinforcing his theory that the
cat was to blame and rehoming Muffin. However, his wife Dorris pointed out
that he was falling asleep in front of the television, and this could have been why

he woke up.

More-than-human perspectives can explore the use of multisensory experiences
to reveal more about general wellness experiences, either about our own or
multiple beings. Drawing on animism concepts, things can be seen to connect to
humans and non-humans at a “more-than representational level” (Lupton, 2020,
p. 24). This connection can be seen through sensory properties such as scent
and texture, revealing more about our relationship to the world around us.
Selves and Beings discusses how the way a non-human being experiences the
world could represent other parts of general wellness experiences. Here it was
noted the potential conflict between supporting multiple wellbeing experiences
i.e., sensory experiences of a cat catching prey, like the feeling of feather in a
cat’s mouth, which could be beneficial for the cat’s wellbeing. However, it could

be uncomfortable information for a human to have.
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This was supported through the cat perspective in the Cat Study with images
and video footage allowing sensory experiences to begin to include different
parts of general wellness experiences not possible through purely metrics. For
example, cat behaviour observed helped make sense of information, such as
assumptions made about Pickle having a treat because he was licking his lips.
Where visual cues were not provided, sensory experiences helped build
participant’s narratives of the events occurring. For example, textural elements
of an object linked with calming or wellness properties such as the feel of a soft
furnishing or blanket providing comfort for the cat. This was also seen when
only audio was provided. This allowed people to infer emotions about what the
cat was feeling, a few saying that Dumpling sounded happy as he was purring

loudly.

7.3 Insight 3: Different perspectives change how we

perceive and represent beings

Different perspectives of contextualised general wellness information
(metricised insights, language and graphics) can change how a being (and

their relationships with different beings) are perceived and represented

CoCo’s application revealed behaviours between bodies that were previously
unknown. Having this contextualised information changed how multiple beings
were perceived by those using the self-tracking system. For example, the
character Gabriel put his cat up for adoption after seeing metricised insights that
indicated his interactions with his cat were causing an increase in his heart rate.
Equally, the disruption of Gina and Euan’s child shown on a graph made them
contemplate whether having another child was the correct choice. Selves not
considered by the system were also misrepresented and perceived differently
because of this misrepresentation. The presentation of Mark’s slurring as a
drunkenness problem, rather than a behaviour linked to his speech impediment,
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inferred that his condition needed fixing. While in this instance it was taken
lightly, it could have harmful consequences for different people interacting with
this information. It could also reiterate harmful stereotypes changing how people

with disabilities are perceived by those viewing the information.

The Cat Study showed that graphics and language used in the system
perspective also changed how a multiple being was represented and perceived
in self-tracking systems. Words used to describe Dumpling in the metrics
presented, guided people’s answers about what the cat was up to. For example,
when Dumpling was napping participants received a graph and some metrics
about Dumpling’s sleep quality (Figure 78A). On the graph, a speech bubble
indicated that Dumpling was awake because he heard a dog outside, this led one
participant to assume Dumpling was sleeping in a noisy environment and needed

to change sleeping locations.

Fighting Statistics Fighting Statistics

Dumpling Pickle

“n - n
0/' r §¢:§‘ 0,/41\\\“‘5

Yarn Metrics

. WU - o Distanced Travelled 0.05 miles Strongest Object Sofa

Figure 78 - Examples from system perspective that influenced how a being was perceived. A & B show
how language used influenced what people believed the information was about. C & D show how graphics

altered how these beings were perceived.

Words in combination with graphics were also influential when metrics about
calories burnt while playing with yarn led people to believe the general wellness
experience was related to keeping the cat active (Figure 78B). This was also true
when representing information about the relationship between multiple beings
(in this case two cats) with graphics changing the perception of the metrics
provided (Figure 78C&D). Cats were assumed to be play fighting because
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graphics provided with the metrics, made the metrics seem more light-hearted.
This supports more-than-human theory showing how the authentic connection

between multiple beings can be interpreted in different ways (Hallam, 2010).

While the system perspective could change how we perceive and represent
information, more-than-human perspectives could also alter narratives
presented. This supports more-than-human theory through Hallam’s (2010)
explanation of how the intentions of human actors can change how we make
sense of something, and the narratives created from this interpretation. This was
seen in the Cat Study through who was viewing the information. For example,
one participant said that their kids might presume the fight between the cats
was a game (Figure 78C&D). This might alter how people behave with

companion animals, such as trying to make the cats fight to change the metrics.

As explained in Selves and Beings, how we perceive information about an
experience (subjective) can change how we reflect on events even if this is not
what actually occurred (objective). For example, in the Cats Study when the cats
were playing with yarn, it was assumed from the footage that the owner was
playing with them. This changed the intention of the playing, rather than the cats
having fun, it was assumed the owner was trying to reduce the weight of their
cats. This highlights the subjectiveness of the human perspective, as we create
narratives we feel are important to note, changing what we remember and
reflect upon (Hallam, 2010). This might not be what is most important for
multiple beings’ (in this case the cat’s) wellbeing. For example, a wellness
experience might be about weight control but other parts of multiple being’s
worldlings (Haraway, 2016) such as playing with other cats could also be a vital
part of their health and wellbeing. Using plurality to include diverse viewpoints
can help consider alternative narratives about multiple beings’ general wellness,
not possible through current self-tracking system design. These narratives would
provide different perspectives on a general wellness experience. This would
allow people to critically think about general wellness information rather than

accepting one version of events as the truth.
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7.4 Insight 4: Different perspectives can capture

different aspects of relationships

More-than-human perspectives that include different aspects of relationships
(positive and negative) requires understanding usual behaviour between
connections and what people might wish to see (over a collective

understanding of relationships and behaviour)

CoCo revealed that the relationship between those represented in data, whether
or not this relationship is between human and non-humans, could alter what
information people wish to receive. This is because of social dynamics and
structures at play that changes what is appropriate for someone to receive. For
example, the character Jason’s job as a teacher made CoCo’s suggestion to go
for a drink with a student and their parent inappropriate, as CoCo did not
acknowledge the difference between professional and social connections. As
noted in Selves and Beings the closeness to that connection and the temporality
of relationships also changes this appropriateness level. For example, if someone
is a family member or a close friend this might change what they want captured
about their health and wellbeing experiences. Additionally, relationships are
complicated, they can break down temporarily or permanently or people might
drift apart. When including relationships in self-tracking systems about our
general wellness, documenting potentially negative connections could hinder

wellbeing rather than supporting it.

However, when discussing our relationships with companion animals this might
be different. As shown by Haraway (2003) our relationships with our companion
animals are full of waste. Western perceptions of companion animals do not
represent this authentic relation but instead distort this connection. Instead,
Selves and Beings explains how there is a focus on one small aspect of our
relation. Haraway (2003) argues that depicting authentic connections are

important to tell the truth about this relationship. This includes companion
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animal’s stories, as well as our own, so we can co-habit active histories. Equally
as discussed by Bogost (2012) in Selves and Beings, this also means considering

multiple beings’ relationships with each other as much as our own.

These authentic relationships are also similar for companion animals. The Cat
Study highlighted the social dynamics between cats, providing insights into their
own worldings (Haraway, 2016). This was either through expected behaviour of
other cats they live with but also close cat friends that meet and go on walks
together. This might also include cats that they might be aggressive or unfriendly
towards. Therefore, when little is known about multiple beings, participants
wanted to know what is usual for an individual cat, whether that is noting usual
patterns in their behaviour or highlighting places they normally go. This
replicates Bennett and Roser’s (Tsaknaki et al., 2022) point about learning from
non-human’s experiences, accessing unfamiliar spaces, previously inaccessible
from our own perspective. This was seen as important for representing
authentic relationships in self-tracking design. This can also change what
information people need to know about relationships between multiple beings
i.e., closeness of a connection like cats living together assumes that the
behaviour is likely to be friendly based on people’s knowledge of typical cat

behaviour.

However, the connection between humans and non-humans can be more
complicated. In current design, it is assumed that the human has all the control in
the relationship with their companion animal and so provides information related
to the companion animal’s whereabouts and general wellness for caregiving
purposes. The Cat Study revealed this relationship is much more dynamic. Cats
are good at getting what they want, they might only eat food that they consider
to be fresh, or they might sit and meow until a human opens a cat flap.
Participant’s responses revealed that they would change their behaviour to suit
the cat i.e., taping open the cat flap. Therefore, capturing authentic connections

involves acknowledging multiple beings’ perspectives as much as the human’s.
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As stated in section 7.3, there are certain types of information that are deemed
acceptable or inacceptable to have which can alter how we capture these
authentic connections. The Cat Study found that including perceived negative
information in a light-hearted way i.e., through graphics was deemed acceptable
information to have. Despite human sensitivities over this perceived negative
information, this format showed how more authentic connections could be
represented in self-tracking system design. While this could still be seen to be
distorting the authentic relationship, this insight begins to consider a potential
way for authentic connections to be included in self-tracking systems,
supporting multi-species flourishing in the process, as advocated for by Haraway
(2016).

7.5 Insight 5: Trust in different perspectives relies on

transparency and matching mental models

Trust in self-tracking systems relies on matching people’s mental models and
requires guidance for interpreting different perspectives (transparency can

increase confidence)

All perspectives were shown in this research to come with their own biases, but
how these were perceived by people meant some perspectives were considered
more truthful or trustworthy than others. This trust altered their ability to
understand the contextualised general wellness information provided and
revealed that more transparency and guidance about how to interpret these
different perspectives was needed. In CoCo this was shown through
consequences of rely