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The advancement of human-computer integration as a research field 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 (HATs) 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 reflexive 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�er unique 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�ciency 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 (HATs) 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�ordances 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�cial 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�cient 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 �ction, designing, and developing technologies. These workshops focused 
on creating and discussing design speculations [26], conceptual designs, and �ctional scenarios 
around them to critically engage with how HATs could shape our communication experiences and 
societies. Each workshop focused on di�erent 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 HATs (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 HATs can currently 
be researched by crafting state-of-the-art technologies, our work o�ers concrete starting points 
and inspiration for researching the near future of communication in CSCW and beyond. 
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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�rmed 
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�erent 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�uence of di�erent 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�ciency. 

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�cult 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, HCI 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�ect 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 �t [10]. 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�uence their endocrine 
systems [17], or pacemakers to streamline their heartbeat [8]. Similarly, e�orts 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�ning beauty through people tailoring how their body looks to the 
�nest 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 HATs as the foundation of going beyond current human limitations, we are necessarily 
forced to de�ne 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 genetic 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 

Despite the mainstream understanding of transhumanism described in the previous section, there 
are alternative framings that are suitable to examine pluralistic futures for communication. Here, 
Haraway [41] argues that humankind actively blurs the line between human and machine, and as 
a result, we are already challenging traditional notions of identity and embodiment as �cyborgs�. 
Within this understanding, HATs have the potential to radically recon�gure how we live, work, 
experience the world and relate to each other, and other life forms. 

Designers, researchers and developers have also begun to explore the a�ordances of transhu-
manism, and of integrating technology within our bodies/minds. Examples of such work include 
Yamamura et al., who explore social experiences around a robotic limb system �JIZAI ARMS�, 
allowing people to operate each other's limbs, and share and exchange arms [107]. Mueller et al. 
developed a set of games to enhance social play through arti�cial limbs and implementable technol-
ogy [76], while Xie et al. trialed an "augmented tail" device that o�ers new possibilities for gestural 
communication [106]. Similarly working within a playful context, Buruk et al. investigate bodily 
extensions for communication, highlighting unique channels for expression through modalities 
like light, movement and sound [14]. Beyond human-to-human communication, designers and 
researchers are extending their own perceptions and more-than-human ways of understanding 
the world, and examples include Harbisson [42], who is an augmented activist-artist and is able to 
perceive non-visible colors. 

Several studies within the HCI �eld have also employed speculative design (SD) to investigate 
transhumanism. Thibault et al. [96] explored the concept of trans-urbanism, combining transhu-
manism and smart cities through �ctional scenarios that assess the implications for urban design. 
Buruk et al. [15] presented speculative abstracts envisioning children's technologies in the era of 
transhumanism, analyzing the ethical and social consequences of enhancing children's abilities. In-
corporating Afrofuturism, Bray and Harrington [13] aimed to create inclusive futures by involving 
marginalized communities' experiences in the SD. Similarly, Harrington et al. [43] expanded the 
SD canon to include a Black future, advocating for more diverse and inclusive futures aligned with 
the aspirations of marginalized communities. These studies collectively demonstrate how SD can 
shift the focus from techno-solutionist transhuman technology development towards exploring 
opportunities to shape everyday experiences. 

The aforementioned approaches illustrate how HATs can shape new communication experiences, 
and open up new design spaces. Nevertheless, although introducing concrete applications of such 
communication scenarios, applied augmentation instances depict individual applications showcas-
ing current technological capabilities. On the other hand, speculative approaches, while providing 
provocative opportunities for transhumanism, lack focus on communication experiences. In order 
to comprehend the communicative terrain in transhuman societies and grasp the potentials a�orded 
by the fusion of technology and bodies, a more comprehensive and critical examination is necessary. 
Accordingly, we need a careful investigation of the social, relational and experiential aspects of 
transhuman communication wherein we have to actively shape and guide which technological 
futures (plural) we collectively wish to manifest. 

3 Method: Co-Speculation Workshops 

Our work focuses on speculative design (SD) [26] to understand HAT in transhuman communication 
experiences. In HCI and CSCW, speculative design is a practice used to challenge current norms 
by creating designs that represent diverse societal contexts and ideas [47, 105]. By presenting 
speculative designs, we aim to start a conversation about the opportunities for designing transhuman 
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communication technologies, and also the challenges they may bring to our communication 
experiences and society as a whole. 

To utilize SD for exploring transhuman communication experiences, in this work, we conducted 
a series of co-speculation workshops. Co-speculation is a participatory approach to SD, aiming 
to involve di�erent stakeholders in the creation of future concepts [100]. One way to foster par-
ticipation in speculation is by conducting a series of co-speculation workshops [16], in which 
participants engage with the di�erent facets of a design topic in individual themed workshops. In 
this study, we conducted four thematic workshops to engage participants with di�erent types of 
transhuman augmentations (physical, sensorial, emotional and cognitive) as starting points for 
exploring transhuman communication. 

3.1 Epistemology 

The �ndings, insights and takeaways we discuss in this paper were made only possible through 
closely working with other people�fellow researchers within our team, and most importantly, 
the participants who speculated with us. We understand the knowledge created through these 
processes as 'phenomenologically situated', as being constructed out of people's own lived experi-
ences, and being embedded within personal, cultural and societal discourses. Here, �situatedness�, 
as conceptualized by Haraway, extends and includes science as a human activity in itself, as a 
negotiated, pluralistic process [40]. As a result of this �relational� epistemological stance [39], we 
position ourselves as being closer to the �third paradigm� in HCI, as outlined by Harrison et al. 
[44], and our research also leans on the concept of �entanglement HCI�. This view advocates for 
acknowledging the complex interdependencies between humans, technologies and environments, 
urging designers to consider the intricate relationships within socio-technical systems [34]. 

3.2 Statement of Positionality 

Given our inherent in�uence within this research, we seek to transparently articulate our values 
underpinning this research. We begin by outlining a statement of positionality for researchers, 
enabling readers to contextualize the paper's contribution. The authors of the presented study 
include �ve men and a non-binary person and their ages range from early to mid-thirties. They 
are based in Finland, yet their countries of origin vary from Türkiye, Finland, Italy, Germany and 
USA. They include researchers with backgrounds in HCI with a focus on design research (1st, 2nd 
and 3rd authors - all having experience in SD), and drawing from feminist, queer and disability 
studies (2nd author), game studies (5th and 6th authors), and semiotics (4th author). While some 
authors have personal experiences with body modi�cations (i.e. tattoos and piercings), and wearable 
technologies (i.e., developing and using gameful and fashionable wearables), others have focused 
more on low-tech approaches and medical treatments (i.e., treating asthma). The authors hold a 
variety of opinions regarding transhumanism, ranging from skepticism about its potential societal 
risks, to excitement about the playful and joyful possibilities it presents. Overall, the collective aim 
of the authors is to explore the intersection of technology and humans, considering the implications 
and possibilities of transhuman technologies while being mindful of ethical concerns and potential 
social impact. 

3.3 Procedure 

This study adhered to ethical research principles in accordance with Finland's policies. Participants 
were provided with a project information sheet, a privacy and data notice, a consent form, and a code 
of conduct for the workshops. Participants were reminded of their right to leave the workshop at 
any time without explanation, and facilitators emphasized the importance of open-mindedness and 
mutual respect. Figure 1 summarizes the activities and schedule of the workshops. The workshops 
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Fig. 1. The schedule, activities and data collection from workshops 

started with participants signing the consent form, and their structure was similar but with slight 
di�erences: 

� We began with an introduction to outline the workshop's scope for participants. Moderators 
explained communication channels using examples like speech, gestures, and clothing. They 
also discussed the in�uence of technology on communication, citing digital platforms like 
texting and social media. Transhumanism was explored through examples such as body mod-
i�cations, implants (such as sensors), and prosthetics, along with concepts like brain-to-brain 
interfaces and medical advancements. Following this, we presented the research problem: 
"Transhuman technologies are coming on the horizon, yet, we don't know how they might 
designed for communicative purposes and have an impact on our communication experi-
ences". This was followed by the introduction of the workshop goal, which depending on the 
theme was, "to brainstorm and discuss new human abilities�sensory, physical, cognitive, or 
emotional�as avenues for communication". 

� Warm-up activities were crafted based on relevant literature and introduced to enhance 
creativity and divergent thinking [3] (e.g., generating multiple uses for a bottle within a time 
limit), promote mindfulness and body awareness [53] for role-playing activities (e.g., a short 
meditation followed by a game of tag acting as zombies), and foster group cohesion within 
groups [46] (e.g., positive and a�rming conversation sessions). These marked the end of the 
�rst half of the workshops, after which participants had lunch. 

� In 3-12-3 Brainstorming [36], participants take 3 minutes to generate keywords, 12 minutes 
to combine them, and then present their ideas in 3 minutes. This activity started with a 
generative question �What kind of new sensory, physical, cognitive or emotional abilities 
can be designed and utilized for communicative purposes 100 years ahead of our time?� and 
allowed for the quick expression of various ideas using Post-its. 

� An a�nity diagramming [64] session was based on furthering, discussing and grouping the 
ideas from the previous step with the involvement of all participants (see Fig.3-a). Moderators 
also encouraged participants to speculate on the communication experiences the discussed 
ideas might lead to. 

� Bodystorming [67] included paper prototyping [91]. They used scrap materials (i.e. paper, 
beads, textiles) to ideate HATs and prepared communication scenarios. 

� In Final Enactment Presentations, re�ned ideas were presented by demonstrating a scenario 
via role-playing (see Fig.3) and were discussed. 

Three of the workshops were moderated by the �rst two authors, and one workshop was 
moderated only by the �rst author. The authors ensured the creation of diverse ideas by giving a 
wide range of examples in the �rst presentation, and encouraging participants to explore alternative 
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Fig. 2. A breakdown of the participant selection process. 

ideas that di�ered from others during bodystorming and brainstorming sessions. For the latter 
sessions, the workshop moderators used their tacit knowledge experience [23] from previous 
workshops and their explicit knowledge of the topic to assess the variety of ideas. Moreover, the 
bodystorming and enactment activities aimed at sensitizing participants to the complex realms of 
transhumanism and communication through role-playing activities [99]. Each workshop lasted 
approximately 7 hours. 

3.4 Participants 

The workshops were conducted in the scope of a special topic course themed �Workshop Series on 
the SD on Transhuman Communication Technologies� o�ered at Tampere University (Finland), and 
were open to all students and to people from outside the university. The call was distributed through 
social media channels, internal communication channels of the university, and individually to 
authors' relevant contacts. Interested people needed to �ll in a pre-application form which involved 
questions regarding their education, expertise in general, their experience in the creation of �ction, 
designing and developing communication technologies, their knowledge about transhumanism, 
and �nally the reason why they were interested in participating. 

In total, 57 people applied for the workshop and the authors selected participants by primarily 
considering the relevance of the participants' expertise and experience, resulting in the exclusion 
of 6 applications due to no relevant experiences being mentioned. We invited 51 participants (21 
women, 2 preferred not to say and 28 men), yet 16 applicants either retreated their application or did 
not respond to our invitation (Fig.2). In the end, 35 participants (11 women, 23 men and 1 preferred 
not to say) attended the workshop. One participant attended from outside the university and 
was studying for a bachelor's degree in electronics and communication. The rest were a mixture 
of bachelor's (N=1), master's (N=26), and Ph.D. (N=6) students, as well as research sta� (N=1) 
at the Tampere University. The bachelor's student was studying Computer Science (N=1). The 
master's students were from Master's programs in Computing Sciences (N=10/26), Information 
Technology (N=11/26), Sustainable Digital Life (N=2/26), Photonics Technologies (N=1/26), Teaching, 
Learning and Media Education (N=1/26), and Automation Engineering (N=1/26). Ph.D. students 
were from doctoral programs in Engineering Sciences (N=2/6), Humans and Technologies (N=3/6) 
and Computing and Electrical Engineering (N=1/6). 

Overall, participants were selected based on their overlapping experiences in technology de-
sign/development and �ction creation, while we also considered their experiences and/or interests 
that might be relevant to di�erent communication contexts. Our participation pool included par-
ticipants with design, development and research experiences about body-oriented technologies (i.e., 
wearables, embodied interaction), and with technologies frequently associated with transhumanism 
such as robotics, virtual reality (VR), brain-computer interfaces (BCI), arti�cial intelligence (AI), 
and machine learning. These experiences helped participants identify design opportunities by 
speculating over the same or similar technologies for transhuman communication. Moreover, the 
participants also demonstrated a contextual knowledge around developing these technologies (i.e., 
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Table 1. Examples of participant experiences organized based on the workshop themes and high-level 
categories of the experiences. 

Workshop Category of Examples from 
Theme Experiences Participant Experiences 
Sensorial 
Aug. 

Design & Development Wearables (e.g., haptics), Brain-Computer In-
terface (BCI), Incident Management App, Cy-
bersecurity, AI & Machine L., Robotics, Design 
Analysis, and Speculative Design (e.g., playing 
in dreams) 

Speci�c to Communication Language Teaching and Experience with ALS 
Fiction Creation Role Playing Games (e.g., players and develop-

ment) and Amateur Fiction (e.g., creative writing 
and short stories) 

Physical 
Aug. 

Design & Development Wearables (e.g., smart helmets and gesture de-
tection), Robotics (e.g., for disabled patients, and 
non-verbal communication with robots), Embodied 
Interaction (e.g., rehabilitation of children with 
ADHD), AI & Machine L., and VR 

Speci�c to Communication Language Teaching (game-based learning) 
Fiction Creation Role Playing Games (e.g., players and develop-

ment) and Amateur Fiction (e.g., short stories and 
animation) 

Emotional 
Aug. 

Design & Development Wearables & BCI (e.g., a textile-based EEG for 
detecting mood), Human-AI Interaction & Ro-
botics (e.g., emotion-driven human-collaborative 
robot interaction, a waiter robot), Service Design 
(e.g., redesign of Tinder as an inclusive platform for 
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., short stories, movies and theater 
plays) 

Psychology Human Emotions & Cognition 
Cognitive 
Aug. 

Design & Development Wearables & IoT (e.g., wearables for monitoring 
and tracking cognitive functions, and detecting dri-
ver's sleepiness by heart rate, eye condition and 
stress level), AI & Machine Learning (e.g., human-
centered AI, brain-inspired machine learning), UX 
& Interaction Design, and Product Design 

Speci�c to Communication Information Security 
Fiction Creation Role Playing Games (e.g., moderators and Play-

ers), and Amateur Fiction (e.g., short stories) 

cybersecurity, non-verbal and emotion-driven communication - with robots-, mood detection, as 
well as designing them for diverse populations such as children with ADHD, LGBTQ, and disabled 
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Fig. 3. Instances from the workshops: (a) a�inity diagramming board from the emotional augmentation 
workshop, (b) the enactment of transhumans exchanging memory in the sensory augmentation workshop, 
and (c) temporal connection between remote partners in the cognitive augmentation workshop. 

people) which was crucial for speculating on the impact of augmentations in communication expe-
riences. Also related to this, some of the selected participants had speci�c communication-related 
experiences (i.e., teaching a foreign language, having a relative with ALS disease, studying media, or 
information security) which contributed to enriching ideas by providing relevant communication 
contexts. Finally, the �ction creation experiences of participants varied from role-playing games 
to creating amateur �ction such as short stories, movies and theater plays. These helped with the 
creation of �ctional worlds and characters for transhuman communication. Examples from these 
experiences are summarised in Table 1. 

Considering the participants' experiences, we categorized and communicated roles to them 
during the workshops, including Designers & Developers (N=14), Fiction Creators (N=13) and Others 
(N=8). The last category consisted of diverse backgrounds that would not �t the previous categories. 
Although we allocated the role of "Communicators" to these individuals, we note that we see 
communication as inherent to all human lives, and that everyone experiences communication-
related issues (such as desires to express themselves, concerns regarding their privacy, and so on). 
In this regard, all of the participants acted as experienced practitioners of daily communication, 
bringing "their body, future dreams, fears, and condition� [77] when creating speculations and 
providing contexts, desires and values for transhuman communication. 

Each workshop included 8-10 participants working in groups of 2-4 people each. In each workshop, 
groups included at least one �ction creator and one participant from the developers and designers 
category. Participants who were enrolled at Tampere University received three study credits for 
taking part, and non-students (N=1) received a 50 Euro shopping voucher. 

3.5 Data Collection 

During the workshops, data was captured through photo, video, and audio recordings. Photos 
were taken of 3-12-3 ideation results (Post-its) and a�nity diagramming boards (see Fig.3-a). Video 
and audio were recorded during the group presentations of 3-12-3 ideas, a�nity diagramming 
discussions, and the �nal enactment presentations. In addition to data collection during workshops, 
participants were also asked to �ll out a post-workshop questionnaire and write a re�ection report 
after workshops. The post-workshop questionnaire required participants to describe their group's 
concept and its connection to the themes discussed in the a�nity diagramming session, as well as 
their personal opinions on important themes, and re�ections on the positive and negative aspects 
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