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The advancement of human-computer integration as a research [eltl promises to introduce transhumanistic
ways of communicating through the enhanced abilities of augmented humans. Our work seeks to illuminate this
experiential landscape, exploring a diverse set of human augmentation technologies (HATSs) for communication
purposes. We investigated this topic through four co-speculation workshops focusing on physical, cognitive,
sensory and emotional augmentations with 35 participants. Through a re [eXive thematic analysis of the
workshop data, we outlined eight HAT speculations for transhuman communication, grouped into four
overarching augmentation clusters: (1) Bodily Changes in/for Communication, (2) Communication with
Transferrable and Collective Beings, (3) Communication through Emotion and Memory, and (4) Communication
with Augmented/Altered Perception. By serving as a foundation for discussions on transhumanism and
communication in CSCW and beyond, these speculations contribute to a design space highlighting design
opportunities and challenges to developing and researching near-future communication technologies.
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1 Introduction

Communication, as an integral part of human existence, has evolved throughout time, responding
to the evaluative needs for cooperation and coordination of human and pre-human animals. The
complex means of communication soon evolved through the development of natural languages,
painting, sculpture, architecture, writing systems, smoke signals, and more. Beyond its many roles
(related to social cooperation, preservation of memory, dissemination of knowledge, and so forth)
and functions (see [51]), one key aspect of communication is its experiential dimension - where
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various modalities such as written texts, images, video, telecommunications, virtual reality, and face-
to-face interactions o [erlunique and diverse communication experiences. After many “revolutions”
in communication from the invention of alphabets to the introduction of digital networks [4], a
new paradigm is appearing on the horizon, rooted in the domain of human-computer interaction:
Transhumanism. Fundamentally, the paradigm suggests that the integration of machines and
computers into the human body will augment individuals physically, sensorily, cognitively, and
emotionally [10].

The dominant understanding of transhumanism indicates that the augmentation of humans will
open up revolutionary means of communication, especially emphasizing the uni [cation, immediacy,
and e Lciehcy of information exchange. These approaches hold many potential risks for future
communication, as such a depiction of the future that endangers plurality and diversity, in favor of
homogenous “perfected” transhumans [49, 69]. Additionally, numerous communication theorists
insist that the imperfection and plurality of human communication have great value in enriching
cultures by supporting a multiplication of perspectives and semiotic materials [38, 61]. To navigate
transhuman futures in communication, as HCI and CSCW communities, we must not be limited to
the ideology of transhumanism and oversimpli [cations on the workings of communication, and
instead explore how human digital bodily augmentation technologies (HATSs) can complement the
already complex, diverse and imprecise nature of human communication.

To broaden this ideological view when exploring transhuman communication, in this work, we
turn to feminist scholar Donna Haraway, and view transhumanism as a way to challenge traditional
notions of identity and embodiment as “cyborgs”[41]. From this perspective, we argue that HATs
hold immense potential to profoundly reshape and diversify future communication. Indeed, the
prospect of human-computer integration [87] has led to the exploration of the a[ardances of
transhumanism for diversifying communication experiences (i.e., social play with implantable
and prosthetic technologies [76], and expressive [14, 106] and social uses [107] of arti [ci&l limbs).
However, these examples only represent individual cases illustrating what is possible within the
limits of current technology. Understanding the communicative landscape in transhuman societies
and also the opportunities granted by the integration of technology and bodies requires a broader
critical inspection.

To foster a broader conversation on transhuman communication, we ask "How can HATS be
designed to diversify communication experiences?" Here, we refer to the word "diversify" to highlight
our goal to explore the various ways augmented abilities could enable transhumans to express
themselves and make meaning in communication, rather than aiming for one standardized and
e [cieht method as implied by the mainstream view of transhumanism [49, 69]. To explore this
landscape, we conducted four co-speculative workshops [16] involving 35 participants with diverse
experiences in creating [cfion, designing, and developing technologies. These workshops focused
on creating and discussing design speculations [26], conceptual designs, and [cfional scenarios
around them to critically engage with how HATs could shape our communication experiences and
societies. Each workshop focused on di [erknt types of augmentation, such as cognitive, physical,
emotional and sensorial [10], and encouraged participants to use these as starting points to explore
the future of communication. By thematically and re [eXively analyzing the workshop data [12], we
present 8 speculative HATSs (Fig. 4) categorized into four clusters of (1) Bodily Temporalities in/for
Communication, (2) Communication with Transferrable and Collective Beings, (3) Communication
Through Emotion and Memory, and (4) Communication with Augmented/Altered Perception.
These HATS reveal a design space with a wide set of possibilities and challenges for developing and
researching transhuman communication technologies. By also discussing how HATSs can currently
be researched by crafting state-of-the-art technologies, our work o Lerk concrete starting points
and inspiration for researching the near future of communication in CSCW and beyond.

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW?2, Article 353. Publication date: November 2024.



Transhuman Communication 353:3

2 Background and Related Work
2.1 (Human) Communication

While increasingly intertwined, human and digital communication are radically di [erent. Human
communication, rather than being a mechanic process of humans reacting with uniform responses
to information received - as proposed by the hypodermic needle model [7] and Wittgenstein’s idea
of language [103]- is a complex phenomenon where diverging interpretations are core concepts.
Early communication models, such as Jakobson’s functions of language [51], already con [rmhed
this complexity by highlighting the semantic material transmitted as being far from stable. It is
rather the result of a diverse negotiation between the di Cerknt components of any communicative
event such as a message, sender, receiver, channel, code and context. Here, the whole area of
interpretative semiotics as inaugurated by C. S. Pierce [78] has focused its attention on the role
of the receiver in interpreting the meaning of the texts they encounter. Texts are, according to
Eco [29], lazy machines that convey only minimal amounts of information, and the meaning is
then determined collectively, through an interaction between the communicative intention of
the author, the interpretative choices of the reader, and the structural properties of the text [28].
Additionally, the in[uénce of di[erknt bodies in semiotic activity is highlighted by Kristeva’s
concept of Chora [58]. McLuhan’s notion that "the medium is the message" further underscores the
impact of communication technologies on interpretation [68]. Considering these factors, designing
communication technologies cannot be simpli[ed as merely enhancing information exchange
e Lciehcy.

Investigations on the semiotics of culture suggest technology can also go in the opposite direction,
in order to increase semiotic diversity. Lotman [61] claims that the stereoscopic quality of diverse
interpretations of reality is strongly bene [cial for culture, as it allows a sort of cultural biodiversity.
Culture then produces texts that are purposefully of di Cculk and ambiguous interpretation (such as
artworks, [62]), that allow multiple re-combinations (as games do, [95]), and practices that require
continuous recordings (such as forms of auto-communication, [63]) to increase the internal inde-
terminacy of the system and increase the semiotic diversity of a semiosphere. With the increasing
complexity of digital media, HCl and CSCW in particular unsurprisingly started to focus on how to
increase semiotic diversity. For instance, the Internet expanded the possibilities for remote personal
communication by providing modal opportunities for communication through emojis [45] and
GIFs [86]. Social wearables [24], on the other hand, can enable communication through newly
situated modes of communication such as changing the colors of garments [55]. Researchers also
started to expand the non-verbal channels of communication by distributing scents during physi-
cal interactions [2, 52]. Furthermore, technology-mediated communication in VR environments
provided humans with new ways to express themselves, i.e., avatars [35] and 3D visualizations
of biometric data [6], exceeding the limitations of the physical world. Opportunities for real-time
connections with remote individuals through a variety of means such as body-worn and VR-based
live streaming [80, 104] also started to appear, giving individuals immersive modalities through
which to share their perspectives during communication.

However, parts of digital communication and some reductionist approaches to cognitive sciences
have brought about a resurgence of behavioral approaches to communication. In an attempt to
explain large phenomena and big data, concepts such as “virality”, which are little more than folk
concepts with very limited heuristic potential [66], go back to the idea of a text that makes it spread
“like a virus”, relegating all aspects relative to contexts, media, and interpretation unjustly to the
background. Dawkin’s theory of “memetics” [25] goes exactly in this direction, and it follows a
biological metaphor to propose a model of communication that sees it as an inevitable, mechanical
fact. To face the possible (and impossible) transhuman futures of communication, we need to
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extend this mechanic understanding of communication by focusing on how human technological
extensions can a[edt a system that is already complex, diverse, multimodal and blissfully imprecise,
as is human communication.

2.2 Transhumanism

Transhumanism is a philosophical and technological movement that seeks to enhance the human
condition through the integration of technology and biology [10]. More describes this undertaking
as “[...] applying technology to ourselves, [so] we can become something no longer accurately
described as human” [74]. Transhumanists advocate for life extension, cognitive enhancement,
and the radical morphological freedom for people to modify their bodies with physical, cognitive,
emotional and sensory augmentations as they see [X]I10]. They claim that transcending human
limitations and achieving immortality has been a common theme throughout history, spanning from
ancient mythology to modern-day technology [9]. The advent of modern technology has already
made transcending human limitations a practical possibility, and people use prosthetic limbs to
enhance their physical speed [90], automated insulin delivery systems to in [uénce their endocrine
systems [17], or pacemakers to streamline their heartbeat [8]. Similarly, e [arts in developing brain
implants have started to pave the way for cognitively connecting to and controlling computers
[37, 102]. Medical innovations like gene therapy promise a rewriting of human capabilities on
a fundamental biological level, from engineering high endurance in people to achieve greater
successes in sports [69] to rede [nihg beauty through people tailoring how their body looks to the
[nast detail [98].

However, the perceived legacy of transhumanist thought as the “natural” result of linear “enlight-
ened” and “rational” progression has been problematized [60, 81]. As designers, developers and
researchers, we need to be aware that technologies do not just appear out of thin air: They are devel-
oped by people with their own experiences, values and worldviews, and in this way, technological
progress is socially constructed and negotiated [21]. Here, transhumanism is faced with a “values
problem” [81], and as described by Porter: If we pursue being “better”, “healthier” or “happier”
through HATSs as the foundation of going beyond current human limitations, we are necessarily
forced to de [né these attributes in relation to the status quo and currently existing norms [81].
The normative tendencies of technology have already begun to be problematized as reductionist
and essentialist currents within HCI and beyond: Spiel et al. revealed that the technologies for
people with ADHD are primarily utilized to manage behaviors considered as disruptive according
to neurotypical standards [92]. Spors et al.’s examination of self-care apps for mental health reveals
that these apps tend to oversimplify mental health, presenting it as an individualistic endeavor
rather than a complex and relational undertaking [93]. Many, if not all, of the papers and products
critiqued in the afore-mentioned research are motivated by “improving” people’s lives and their
health. Without humility, nuance and care, this leads to the promotion of “dominant paternalistic
paradigms” [92]. Therefore, embracing transhumanist futures requires a critical awareness of the
destructive potential of HATS: We have to consider the historical and ongoing harm, violence, and
death caused by eugenics as a means to brutally enforce a speci [C_§jenetic blueprint or phenotype
in the pursuit of so-called societal "improvement" and the survival of a select few [54, 82, 84, 85].
Furthermore, transhumanism may introduce new forms of oppression, as the division between
"enhanced" and "not enhanced" individuals could lead to discriminatory practices, jeopardizing the
plurality and diversity of human beings in favor of a homogenous ideal [1, 49, 50, 57, 69].

Here, it becomes clear that we have to actively question the status quo to anticipate the future,
otherwise, we are always at risk of creating communication interventions from a “techno-solutionist”
approach that reinforces already existing norms and oppression, by focusing only on solving a
perceived “problem” in the easiest way possible [71, 75].
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2.3 Towards Transhuman Communication

Despitethe mainstreamunderstandingof transhumanisndescribedn the previoussectionthere
arealternativeframingsthat are suitableto examinepluralistic futuresfor communicationHere,
Haraway[4]] arguesthat humankindactively blursthe line betweenhumanandmachineandas
aresult,we arealreadychallengingtraditional notions of identity andembodimentas cyborgs .
Within this understandingHATSs havethe potentialto radically recon gure how we live, work,
experience the world and relate to each other, and other life forms.

Designersresearcheranddevelopersavealsobegunto explorethe a ordancesof transhu-
manism,and of integrating technologywithin our bodies/mindsExamplesf suchwork include
Yamamuraet al., who exploresocialexperiencesrounda robotic limb system JIZAl ARMS ,
allowing peopleto operateeachother'slimbs,and shareand exchangearms[107. Mueller et al.
developed setof gamego enhancesocialplay through arti cial limbsandimplementablgechnol-
ogy [ 74, while Xie et al. trialed an "augmentedail” devicethat o ers new possibilitiesfor gestural
communication[104. Similarly working within a playful context,Buruk et al. investigatebodily
extensiondor communicationhighlighting unique channelsfor expressiorthrough modalities
like light, movementand sound[14]. Beyondhuman-to-humancommunicationdesignersand
researchersre extendingtheir own perceptionsand more-than-humanways of understanding
the world, andexamplesnclude Harbisson 42, who is an augmentedactivist-artistandis ableto
perceive non-visible colors.

Severabtudieswithin the HCI eld havealsoemployedspeculativedesign(SD)to investigate
transhumanismThibault et al.[9§ exploredthe conceptof trans-urbanismgcombiningtranshu-
manismand smartcitiesthrough ctional scenarioghat assesshe implicationsfor urbandesign.
Buruk et al.[15 presented speculativabstracts envisioning children's technologiestine era of
transhumanismanalyzingthe ethicaland socialconsequencesf enhancingchildren's abilities. In-
corporatingAfrofuturism, Bray andHarrington [ 13 aimedto createinclusivefuturesby involving
marginalizedcommunities'experiencesn the SD.Similarly, Harrington et al. [43 expandedhe
SDcanonto include a Blackfuture, advocatingfor more diverseandinclusivefutures alignedwith
the aspirationsof marginalizedcommunities.Thesestudiescollectivelydemonstratéhow SDcan
shift the focusfrom techno-solutionistranshumantechnologydevelopmentowardsexploring
opportunities to shape everyday experiences.

Theaforementionedapproachedlustrate how HATs canshapenew communicationexperiences,
andopen upnew designspacesNevertheless, althougimtroducing concreteapplicationsof such
communicationscenariosappliedaugmentationinstancesdepictindividual applicationsshowcas-
ing current technologicalcapabilities On the other hand,speculativeapproachesywhile providing
provocativeopportunitiesfor transhumanismlack focuson communicationexperiencesin order
to comprehendhe communicativeterrain in transhumansocietiesandgraspthe potentialsa orded
by the fusion of technologyandbodies amorecomprehensivandcritical examinationis necessary.
Accordingly,we needa carefulinvestigationof the social relationaland experientialaspectof
transhumancommunicationwherein we haveto actively shapeand guide which technological
futures (plural) we collectively wish to manifest.

3 Method: Co-Speculation Workshops

Ourwork focuseon speculativedesign(SD)[ 2§ to understancHAT in transhumancommunication
experiencesln HCl and CSCWgspeculativedesignis a practiceusedto challengecurrentnorms
by creatingdesignsthat representdiversesocietalcontextsand ideas[47, 105. By presenting
speculativedesignsyve aimto startaconversatioraboutthe opportunitiesfor designingtranshuman
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communicationtechnologiesand also the challengesthey may bring to our communication
experiences and society as a whole.

To utilize SDfor exploring transhumancommunicationexperiencesin this work, we conducted
a seriesof co-speculatiorworkshops.Co-speculationis a participatory approachto SD,aiming
to involve di erent stakeholdersn the creationof future conceptd 10J. Oneway to fosterpar-
ticipation in speculationis by conductinga seriesof co-speculationvorkshops[1§), in which
participantsengagewith the di erent facetsof a designtopic in individual themedworkshops.In
this study,we conductedour thematicworkshopsto engage participantsvith di erent typesof
transhumanaugmentationgphysical,sensorialemotionaland cognitive) asstarting points for
exploring transhuman communication.

3.1 Epistemology

The ndings, insightsandtakeawayswe discussn this paperwere madeonly possiblethrough
closelyworking with other people fellow researchersvithin our team,and mostimportantly,
the participantswho speculatedvith us.We understandthe knowledgecreatedthrough these
processesas'phenomenologicallysituated',asbeingconstructedout of people'sown lived experi-
ences, andeing embedded within personal, culturahd societal discourseBlere, situatedness,
asconceptualizedy Haraway,extendsand includesscienceasa humanactivity in itself, asa
negotiated, pluralistic process [40]. Asresult of this relational epistemological stan¢89], we
position ourselvesasbeingcloserto the third paradigm in HCI, asoutlined by Harrison et al.
[44], andour researchalsoleanson the conceptof entanglementHCI . This view advocategor
acknowledgingthe complexinterdependenciebetweenhumans, technologieand environments,
urging designers to consider the intricate relationships within socio-technical systems [34].

3.2 Statement of Positionality

Givenour inherentin uence within this researchye seekto transparentlyarticulateour values
underpinningthis researchWe beginby outlining a statementof positionality for researchers,
enablingreadersto contextualizethe paper'scontribution. The authorsof the presentedstudy
include ve menandanon-binary personandtheir agesrangefrom early to mid-thirties. They
arebasedn Finland,yet their countriesof origin vary from Turkiye, Finland,ltaly, Germanyand
USA.Theyincluderesearchersvith backgroundsn HCI with afocuson designresearch(1st,2nd
and 3rd authors- all having experiencan SD),anddrawing from feminist, queeranddisability
studies(2ndauthor),gamestudies(5th and 6th authors),and semiotics(4th author). While some
authorshavepersonakxperiencesvith bodymodi cations (i.e.tattoosandpiercings) andwearable
technologieqi.e.,developingandusinggamefulandfashionablenvearables)pthershavefocused
moreon low-tech approachesnd medicaltreatments(i.e. treating asthma) The authorshold a
variety of opinionsregardingtranshumanismrangingfrom skepticismaboutits potential societal
risks,to excitementaboutthe playful andjoyful possibilitiesit presentsOverall,the collectiveaim
of the authorsis to explorethe intersectionof technologyandhumans consideringthe implications
andpossibilitiesof transhumantechnologiesvhile beingmindful of ethicalconcernsand potential
social impact.

3.3 Procedure

This study adheredo ethicalresearchprinciplesin accordancavith Finland'spolicies.Participants
wereprovidedwith aprojectinformation sheetaprivacyanddatanotice,aconsenform,andacode
of conduct for the workshops. Participants were reminded of their right to leave the workshop at
any time without explanation,andfacilitators emphasizedhe importanceof open-mindednesand
mutual respectFigure1l summarizeghe activitiesand scheduleof the workshops.The workshops
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SN 1. . . .
Physical Aug. e (1) Introductory Presentation (60 mins) [ 3-12-3 Brainstorming Presentations ]Q
(2) Warm-up Activities (60 mins
P ¢ ) [ Affinity Diagramming Discussions ]
Sensorial Aug. .
4) 3-12-3 Brainstorming (30 mins
@ . . . 9 . : . . [ Final Enactment Presentations ] [@REC]
.. (5) Affinity Diagramming Discussions (75 mins)
Cognitive Aug.  EEEEERE
(7) Body-storming (70 mins) [ Post-workshop Questionnaires ]%
EmotionaIAug. . : .
8) Final Enactment Presentations (40 mins
® ¢ ) [ Reflection Report ]%

Fig. 1. The schedule, activities and data collection from workshops

startedwith participantssigningthe consentform, andtheir structurewassimilar but with slight
di erences:

We beganwith anintroduction to outline the workshop'sscop€for participants.Moderators
explainedcommunicationchannelsusing exampledike speechgesturesandclothing. They
alsodiscussedhe in uence of technologyon communicationciting digital platformslike
texting and socialmedia.Transhumanisnwasexploredthrough examplesuchasbody mod-
i cations, implants(suchassensors)andprosthetics alongwith conceptdike brain-to-brain
interfacesand medical advancementgollowingthis, we presentedhe researchproblem:
"Transhumartechnologiesare comingon the horizon, yet, we don't know how they might
designedor communicativepurposesand havean impacton our communicationexperi-
ences"This wasfollowed by the introduction of the workshopgoal,which dependingon the
themewas,"to brainstormanddiscussnew humanabilities sensory, physical,cognitive,or
emotional as avenues for communication”.
Warm-up activities were craftedbasedon relevantliterature andintroducedto enhance
creativity anddivergentthinking [3] (e.g. generatingmultiple usesfor a bottle within atime
limit), promotemindfulnessandbody awarenes$53 for role-playingactivities(e.g.,a short
meditationfollowed by a gameof tag actingaszombies)andfostergroup cohesionwithin
groups[49 (e.g.positiveanda rming conversationsessions)Thesemarkedthe endof the
rst half of the workshops, after which participants had lunch.
In 3-12-3Brainstorming [3€, participantstake 3 minutesto generatekeywords,12minutes
to combinethem, and then presenttheir ideasin 3 minutes.This activity startedwith a
generativequestion Whatkind of new sensory, physicakognitive oremotionalabilities
canbedesignedandutilized for communicativepurposeslO0yearsaheadof our time? and
allowed for the quick expression of various ideas using Post-its.
An anity diagramming [64 sessiorwasbasedn furthering, discussingandgroupingthe
ideasfrom the previousstepwith the involvementof all participants(seeFig.3-a)Moderators
alsoencouragedarticipantsto speculateon the communicationexperienceshe discussed
ideas might lead to.
Bodystorming [67] includedpaperprototyping [9]]. They usedscrapmaterials(i.e.paper,
beads, textiles) to ideate HATs and prepared communication scenarios.
InFinal Enactment Presentations, re ned ideaswerepresentedy demonstratingascenario
via role-playing (see Fig.3) and were discussed.

Three of the workshopswere moderatedby the rst two authors,and one workshop was
moderatedonly by the rst author. The authorsensuredthe creationof diverseideasby giving a
wide rangeof examplesn the rst presentationandencouragingparticipantsto explorealternative
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Attended

Applications
(N=57)

Excluded
due to no details related to
or irrelevance of experiences

(N=6)

No Response or Retreating
the Applications
(N=16)

Fig. 2. A breakdown of the participant selection process.

ideasthat di ered from othersduring bodystormingand brainstormingsessionskFor the latter
sessionsthe workshop moderatorsusedtheir tacit knowledgeexperiencg 23 from previous
workshopsandtheir explicit knowledgeof the topic to assesshe variety of ideas.Moreoverthe
bodystormingand enactmentactivitiesaimedat sensitizingparticipantsto the complexrealmsof
transhumanismand communicationthrough role-playingactivities[99. Eachworkshoplasted
approximately 7 hours.

3.4 Participants

Theworkshopswere conductedn the scopeof a specialtopic coursethemed Workshop Serieson
the SDon TranshumanCommunicationTechnologieso ered at TampereUniversity (Finland),and
wereopento all studentsandto peoplefrom outsidethe university. The callwasdistributedthrough
socialmediachannels,nternal communicationchannelsof the university, and individually to
authors'relevantcontactsInterestedpeopleneededo Il in apre-applicationform which involved
questionsregardingtheir educationexpertisein generaltheir experiencen the creationof ction,
designingand developingcommunicationtechnologiestheir knowledgeabouttranshumanism,
and nally the reason why they were interested in participating.

In total, 57 peopleappliedfor the workshopandthe authorsselectedparticipantsby primarily
consideringthe relevanceof the participants'expertiseand experienceresultingin the exclusion
of 6 applicationsdueto no relevantexperiencedeingmentioned We invited 51 participants(21
women,2 preferrednot to sayand28men),yet 16applicantseither retreatedtheir applicationor did
not respondto our invitation (Fig.2)In the end,35participants(11women,23menand 1 preferred
not to say)attendedthe workshop.One participant attendedfrom outsidethe university and
wasstudyingfor abachelor'sdegreen electronicsand communication.The restwere a mixture
of bachelor's(N=1),master's(N=26),and Ph.D.(N=6) students,aswell asresearchsta (N=1)
at the TampereUniversity. The bachelor'sstudentwas studying ComputerSciencgN=1).The
master'sstudentswere from Master'sprogramsin ComputingSciencegN=10/26)|nformation
Technology(N=11/26)Sustainabl®igital Life (N=2/26)PhotonicsTechnologie§N=1/26) ;Teaching,
Learningand MediaEducation(N=1/26)and Automation Engineering(N=1/26) Ph.D.students
were fromdoctoral programs irEngineering SciencgdN=2/6), Humansnd Technologies (N=3/6)
and Computing and Electrical Engineering (N=1/6).

Overall,participantswere selectedoasedon their overlappingexperiencesn technologyde-
sign/developmentind ction creation,while we alsoconsideredheir experiencesand/or interests
that might berelevantto di erent communicationcontexts.Our participationpoolincludedpar-
ticipantswith designgdevelopmerdndresearclexperiencesboutbody-orientedtechnologieqi.e.,
wearablesembodiednteraction),andwith technologiedrequentlyassociateavith transhumanism
suchasrobotics,virtual reality (VR),brain-computerinterfaces(BCl),arti cial intelligence(Al),
and machinelearning. Theseexperienceselpedparticipantsidentify designopportunitiesby
speculatingoverthe sameor similar technologiesor transhumancommunication Moreover,the
participantsalsodemonstratedh contextualknowledgearounddevelopingthesetechnologieqi.e.,
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Tablel. Examplesof participant experienceorganizedbasedon the workshop themesand high-level
categories of the experiences.

Workshop  Category of Examples from

Theme Experiences Participant Experiences

Sensorial  Design & Development  Wearables (e.g. haptics) Brain-Computer In-
Aug. terface (BCI), Incident Management App, Cy-

bersecurity, Al & Machine L., Robotics,Design
Analysis, andSpeculative Design (e.g.playing

in dreams)
Speci ¢c to Communication Language Teaching and Experience with ALS
Fiction Creation Role Playing Games(e.g.playersand develop-

ment)and Amateur Fiction (e.g.gcreativewriting
and short stories)

Physical Design & Development ~ Wearables (e.g.,smart helmetsand gesturede-

Aug. tection),Robotics(e.qg.for disabledhatientsand
non-verbatommunicationvith robots)Embodied
Interaction (e.g.rehabilitationof childrenwith
ADHD), Al & Machine L., and VR

Speci c to Communication Language Teaching (game-based learning)

Fiction Creation Role Playing Games(e.g.playersand develop-
ment)andAmateur Fiction (e.g.shortstoriesand
animation)

Emotional Design & Development  Wearables & BCI (e.g.,a textile-basedEGfor
Aug. detectingnood) Human-Al Interaction & Ro-

botics (e.g.emotion-driverthuman-collaborative

robotinteractiona waiterrobot),ServiceDesign

(e.g.redesigrof Tinderasan inclusiveplatformfor

LGBTQ), and UX Design & Usability Testing
Speci c to Communication Television, Film and Photography

Fiction Creation Role Playing Games(e.g.players),and Ama-
teur Fiction (e.g., shorstories, moviesndtheater
plays)

Psychology Human Emotions & Cognition

Cognitive  Design & Development Wearables& loT (e.g.wearable$or monitoring
Aug. andtrackingcognitivefunctions and detectingdri-

ver's sleepinesBy heartrate, eyeconditionand
stres¢evel) Al & Machine Learning (e.g.human-
centered\l, brain-inspirednachindearning),UX
& Interaction Design, and Product Design
Speci ¢ to Communication Information Security
Fiction Creation RolePlaying Games(e.g.moderatorandPlay-
ers), and Amateur Fiction (e.g., short stories)

cybersecurity, non-verbal and emotion-driven communicatiowith robots-, mood detectiorgs
well asdesigningthem for diversepopulationssuchaschildrenwith ADHD, LGBTQ,anddisabled
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Fig. 3. Instancesfrom the workshops:(a) a inity diagrammingboardfrom the emotionalaugmentation
workshop,(b) the enactmentof transhumansexchangingnemoryin the sensoryaugmentationworkshop,
and (c) temporal connection between remote partners in the cognitive augmentation workshop.

people)which wascrucialfor speculatingon the impactof augmentationsn communicationexpe-
riences.Also relatedto this, someof the selectedharticipantshad speci ccommunication-related
experience@.e. teachingaforeignlanguagehavingarelative with ALSdiseasestudyingmedia,or
information security)which contributedto enrichingideasby providing relevantcommunication
contexts.Finally,the ction creationexperience®f participantsvariedfrom role-playinggames
to creating amateurction such asshortstories, moviesandtheater playsThesehelped withthe
creationof ctional worlds andcharacterdor transhumancommunication. Examplefsom these
experiences are summarised in Table 1.

Consideringthe participants' experienceswe categorizedand communicatedolesto them
during the workshops,including Designerg DeveloperfN=14) FictionCreatordN=13)and Others
(N=8).Thelastcategoryconsistedf diversebackgroundghat would not t the previouscategories.
Although we allocatedthe role of "Communicators'to theseindividuals, we note that we see
communicationasinherentto all humanlives, andthat everyoneexperience€ommunication-
relatedissueqsuchasdesireso expresgshemselvesconcerngregardingtheir privacy,andsoon).
In this regard,all of the participantsactedasexperiencegractitionersof daily communication,
bringing "their body,future dreamsfears,and condition [77 when creating speculationsand
providing contexts, desires and values for transhuman communication.

Eachworkshopincluded8-10participantsworking in groupsof 2-4peopleeachln eachworkshop,
groupsincludedat leastone ction creatorandoneparticipantfrom the developersanddesigners
category.Participantswho were enrolledat TampereUniversity receivedthree study creditsfor
taking part, and non-students (N=1) received a 50 Euro shopping voucher.

3.5 Data Collection

During the workshops,datawas capturedthrough photo, video,and audiorecordings.Photos
weretakenof 3-12-3ideationresults(Post-its)anda nity diagrammingboards(seeFig.3-a)Video
and audiowere recordedduring the group presentationsof 3-12-3ideas,a nity diagramming
discussionsandthe nal enactmentpresentationslin additionto datacollectionduring workshops,
participantswere alsoaskedto Il out a post-workshopquestionnaireandwrite are ection report
after workshops.The post-workshomjuestionnairerequiredparticipants todescribetheir group's
conceptandits connectionto the themesdiscussedn the a nity diagrammingsessionaswell as
their personalopinionson important themesandre ections on the positiveand negativeaspects
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