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ABSTRACT 
Understanding the complex and often contradictory roles of 
emerging hybrid artefacts in contemporary society and culture is 
an issue of significant relevance to interaction design. Hybrid 
artefacts are both physically and digitally mediated. They are 
inhabited and used by people in a collaborative interaction. This 
paper presents a ‘Transgenerational Transmission Machine’ 
(TTM), a hybrid artefact realized to investigate and demonstrate 
how the physical and the digital can be bridged to support 
inclusive collaborative interactions across generations. 

Categories and Subject Descriptors 
H.5.3. [Information Interfaces And Presentation]: Group And 
Organization Interfaces – Collaborative Computing; J.5 [Arts 
And Humanities]: Arts, Fine And Performing; H.5.2 [User 
Interfaces]: Prototyping; H.5: [Information Interfaces And 
Presentation (E.G., HCI)]: User Interfaces – Interaction Styles  

General Terms 
Design, Human Factors. 

Keywords 
Hybrid Artefact, Collaborative Interactions, Affordances, User 
Interfaces, Physical/digital, Storytelling, Embodiment,  

1. INTRODUCTION 
The emergence and growing shift towards computing has seen 
digital technologies become increasingly embedded in the 
physical world that we inhabit. This has been manifested in a 
range of environments that combine mixed reality environments 
with computing infrastructures, applications and devices to 
support collaboration across the digital-physical divide. 

When different generations use these new means, conflicts in 
conveying meanings and communication models occur. These 
differences in language and communication use have created what 
is known as technological generational gap, attributed to rapid 
cultural change in the modern and postmodern period, particularly 
with respect to digital technology and communication.  
In hybrid artefacts collaboration is distinctively concerned with 
the articulation of fragmented interaction. By fragmented 
interaction we mean that collaboration in hybrid artefacts is 
mediated by different mechanisms of interaction, which are 
differentially distributed among participants. 

The central purpose of this paper is to explore and unfold the 
nature of hybrid artefacts and the character of the fragmented 
interaction that defines it, by reflecting on the ‘Transgenerational 
Transmission Machine (TTM). The paper points out ways in 

which TTM could be linked to clusters of artefacts, ideas and 
references, within the realm of interaction design. 

2. CONTEXT 
The subjects explored in this paper were first essayed as a 
collaborative interactive machine with the title ‘Transgenerational 
Transmission Machine (TTM)’. TTM is an interdisciplinary 
project carried out by a multidisciplinary team formed by Felipe 
Erias Morandeira, Ida Pettersson, Isabel Valdés Marín, Martin 
Krogh Mattuck and Rafael Rybczynski. 

The project was developed in 2014 during the course ‘Embodied 
Interaction’, led by Susan Kozel and David Cuartielles, as part of 
the Interaction Design Master Course of the School of Arts and 
Communication (K3) at Malmö University, Malmö Sweden. The 
specific brief of the Embodied interaction course, “Archiving the 
Intangible” locates the practical work within the Living Archives 
project at K3 (http://livingarchives.mah.se), an active research 
project supported by the Swedish National Research Council. 

3. TTM 
Transgenerational Transmission Machine (TTM) is a 
collaborative interactive storytelling machine, which invites 
people to tell stories and share them with others in a collaborative 
and embodied experience through the use of both physical and 
digital means. 

The machine consists of a network of 4 stations connected by a 
continuous roll paper loop. It is powered by users who need to 
work together in a collaborative action to animate the mechanisms 
by telling stories for themselves and each other. The users give the 
mechanisms the motive power needed to keep the machine 
running. When the users stop, the machine stops as well. 

The machine is activated, in the first place, by the user standing at 
the STATION 1. By turning a single hand crank the user makes 
the system start running the continuous paper roll forward or 
backward, slow or fast, as he or she desires. Moving the gear turns 
on the built-in microphone installed in STATION 2. When the 
user at STATION 2 initiates making sound (talking, singing, 
clapping, etc.) the built-in lights turn on and the machine starts 
dripping ink into the paper following the sound cadence. 
Meanwhile, at STATION 4 one to two users can draw or write on 
the moving paper. The pressure applied with the color pens 
enables the kinect sensor and the beamer. The kinect sensor 
registers the movements of the user situated in STATION 3, 
which are translated and projected by the video projector into the 
paper in the form of overlap abstract color traces.  

A continuous roll of paper allocates the four station’s interactions 
repeatedly over and over again in ever new variations, 
overlapping the user’s process undergo. A loop that permits users 



to construct a journey through associations and time is thereby 
created. 

 
(a) Gear, (b) Microphone, (c) Ink dipping device, (d) Kinect 
sensor, (e) Beamer (f) Sensitive surface, (g) Light 

 
ST1- Station 1, ST2- Station 2, ST3- Station 3, ST4- Station 4 

4. MACHINE AS SIMULATOR 
Fragile-looking sturdy, poetic and surreal. The machine belongs to 
the creations rooted in the tradition of the absurd machines 
imagined, and sometimes realized, by artists and writers such as 
Jonathan Swift, Raymond Roussel, Marcel Duchamp, Franz 
Kafka, and Bernie Lubell [12]. 
TMM is also rooted in media-archaeological explorations [10] of 
scientific instruments and other pieces of machinery, including 
talking machines, drawing instruments or recording devices like 
the ones design by Étienne-Jules Marey (1830-1904) [13]. Marey 
was a French physiologist who believed that life processes could 
be explore, analyzed and understood mechanically. To test and 
demonstrate his ideas, Marey created scores of instruments, from 
simulators, such as his hand cranked model of the human heart, to 
wearable recording devices that produced graphic traces of bodies 
in motion.  

In essence, the machine can be characterized as a simulator or 
diagram of a process. What is simulated can be one of many 
things.  

The Transgenerational Transmission Machine case started with 
TTM initiated with an intellectual immersion in the study of the 
notions of ‘intangible’, ‘archiving’ and ‘identity’. It begins with 
the rather grand and impossible question about the transmission of 
memories across generations and it ends up answering 
mechanisms and movements. The abstract discursive knowledge 

gain during the process leads to concrete ideas that were realized 
combined and adapted, giving them a new life. First, some parts 
of the machine were built. These were fragments of the findings 
that, later, ended up being assembled together in the TTM 
machine. 

The machine is a diagram users can literally inhabit and interact 
with. It is a diagram that tackles serious issues such as the 
transmission of identity and culture across generation and the 
mechanisms that facilitate the record and store of information 
beyond the individual experience. 

The machine specifically illustrates the processes by which 
characteristics are transmitted and acquired across generations in 
the family context. The theoretical background is grounded in the 
Transgenerational theory by Stuart Lieberman [9], which deals 
with the rules that govern the communication between 
generations. The different language transmission processes are: 

1) The emotional language. This language is the one of facial and 
bodily position with vocal rather than verbal sounds. It is 
simulated in Station 3, where the user is triggered to move in front 
of the kinectic sensor. 

2) The second is that of behaviour. We learn to do by watching 
others. It is simulated in Station 1, where the participant is 
required to hand crank the gear to turn on the machine and keep it 
running. 

3) The spoken language is the third language by which we are 
instructed and acquire our characteristics. It is simulated in Station 
2, where visitors have the possibility to tell and share their stories 
using the microphone. 
4) Written language is the last to be learned and is capable of 
teaching concepts of great complexity as well as maintaining 
continuity between generations. It is simulated in Station 4, where 
users can express themselves through the use of pens. 

5. MIXED MEDIA INTEGRATION 
Emotional, behaviour, spoken and written languages are 
integrated in the machine through different physical and digital 
media, both new and old.  

When talking about different generations, conflicts in conveying 
meanings and communication models occur. These differences in 
language and communication use, has created what is known as 
generational gap. Generational differences have existed 
throughout history; however, modern generational gaps have often 
been attributed to rapid cultural change in the modern and 
postmodern period, particularly with respect to technology and 
communication.  

The TTM machine is hovering at the line between ancient 
mechanical models, such as the one of the gear, and sophisticated 
contemporary digital technologies such as Arduino, in the search 
of meaningful interactive and participatory experiences. 

The project aims at bridging this technological generational gap 
by embedding media that predates today’s interactive digital form 
to support inclusive interactive experience. By revisiting old 
analogic media, the machine provides a richer horizon for 
understanding the complex and often contradictory roles of media 
in contemporary society and culture. 

The mix of mediums makes the machine complex and ingenious: 
wood material, projector, pencils, sensors, paper, microphones, 
light, Arduino…It is a hybrid artefact, design not only to be 
physically and digitally mediated; but inhabited and use by people 
in a collaborative interaction.  



6. RE-PRESENTATION 
One relevant aspect of the machine materiality is its hand-crafted 
look. One immediately sees that the machine is a product of 
carpentry, mechanical and electronic handwork. It is the tangible 
result of the mix of skills belonging to the era of the crafts, the 
mechanization, the automation and finally the era of the 
immaterial digital technologies. The machine reflects nostalgia for 
a more innocent time when it seemed that simple mechanical 
models might explain everything. 

The transparency, the fact that it is a skeleton with no walls, helps 
to reveal the status of the machine and make it available as a 
resource for interaction. Believing that the exposition may allow 
for a better understanding of the artefact, the connections, gaps, 
overlays and mismatches within and between physical and digital 
are deliberated exposed. This revelation can suppose some 
aesthetic experience but it may also add some functionality 
allowing active co-construction by the end-users as connectors 
between mechanisms.  

7. EMBODIMENT  
In a sense, the user is turned into a human electric generator, 
connected with other mechanisms and brought in touch with other 
users. The machine requires cooperation and needs manipulation. 
But, why does the user have to act as the prime mover that puts a 
machine in motion? Why this role is not confined to technology? 

This clearly differs from the leisure enjoyed by the gallery visitor 
who does nothing but observing things from the outside. It is a 
question of participation rather than witnessing. It is a question of 
making a setting in which the user becomes actor and creates a 
storytelling out of its own experiences.  

In a room, it is possible to glance at objects and yet never make 
any commitment. To touch something, individuals must get up, 
cross to the room and grasp it. By requiring a collaborative 
manipulation, TTM get the audience to engage their bodies as 
well as their minds. As they interact, they tap into the vast 
reservoir of knowledge stored in each of their own bodies and 
they become active partners in constructing and understanding 
their storytelling. The embodiment allows the participants to be 
self -aware and empathetic with others.  

The user must touch it and feel how the machine works to fully 
appreciate the experience. Being physical is the key here: by 
cranking, moving, painting, talking, singing, users are invited to 
perform, to step into a magic circle with the power to transport 
them away from the dire realities of the everyday. The gallery 
turns into a playground for both grown-ups and children to have a 
moment of fun.  

8. LEARNING 
For centuries, learning and development has been supported by 
physical activity and the manipulation of physical objects. With 
the emergence of digital technologies, opportunities for 
employing tangible or embodied interaction for learning and 
development have emerged. 

Many studies in the area of both embodied interaction and 
tangible user interfaces have revealed potential benefits of such 
interaction styles for learning and development. O’Malley and 
Stanton-Fraser [14] state that tangible systems encourage 
discovery and participation. Zuckerman et al. [15] developed 
multiple tangible learning systems, promoting self-reflection 
when learning in abstract problem domains. Antle [16] states that 
embodied interaction engages children in active learning, which 
can support cognitive development. 

Interactions with artefacts or simulators based on diagrams may 
enable users to think about abstract concepts by applying 
embodied knowledge. Diagrams, in this context may serve as 
metaphors. As a metaphor, a diagram or simulator, allows us to 
understand or experience one concept in terms of another. 
Learning and knowledge acquisition takes place when frequently 
shifting between experience and reflection [17]. 

9. CONCLUSION 
In this research, the nature of emerging hybrid artefacts and their 
capabilities to bridge physical and digital mediums to support 
inclusive collaborative cross-generational interactions were 
investigated and analyzed.  

Collaborative activity, as Chalmers [18] points out, ‘‘continually 
combines and cuts across different media, interweaving those 
media and building up the patterns of association and use that 
constitutes experience and understanding.’’ 
What is of concern to design is the distinctive or uniquely 
adequate character of articulation work in both physical and 
digital artefacts. In the context of hybrid artefacts collaboration is 
distinctively concerned with the articulation of fragmented 
interaction. Fragmented interaction means that collaboration in 
hybrid artefacts is mediated by different mechanisms of 
interaction, which are differentially distributed among 
participants.  
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