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13 October 2015

Seminar “Capturing value in design-intensive start-ups”

Venue: Sala Arena, PoliHub - Startup District & Incubator, Fondazione Politecnico di Milano,
via Durando 39, Milan

14 October 2015

Topic 1 | Tangible, smart and dynamic objects: how the new aesthetics affects meaning and experience

Venue: Sala Rossa, Politeca, Bovisa Campus, Politecnico di Milano, Via Durando 10, Milan
Conference Registration

Opening Ceremony and Topic introduction

Keynote speech by Johan Redstrom “Project, Program, Practice”

Paper session

* Janne van Kollenburg, Eva Deckers, Paul Gardien, Caroline Hummels, “People Research for
Eco-system Propositions: a Theoretical Framework towards the Future of Interaction Design”

* Mads Nygaard Folkmann, “The Aesthetics of Digital Objects”

Coffee break

Paper session

* Nazli Cila, Marco Rozendaal, Michaél Berghman, Paul Hekkert “Searching for balance in aesthetic
pleasure in interaction”

* Patrizia Marti, “Poetry in design”

* Jelle Stienstra, Sander Bogers, Joep Frens, “Designerly Handles: Dynamic and Contextualized Enablers

for Interaction Designers”
Lunch + Interactive Demo session

Paper session

» Karin Niemantsverdriet, Joep Frens, “Design for Attachment: an explorative search for product
qualities that enhance our emotional bond with digital products”

* Hendrik N.J. Schifferstein, Elif Ozcan, Marco C. Rozendaal, “Towards the maturation of design: From
smart to wise products”

* Fang-Wu Tung and Hui-Yu Tseng, “Enriching the Expressiveness of Products with Life Experiences”
Coffee break

Paper session

* Karmen Franinovi¢, Luke Franzke “Luminous Matter. Electroluminescent Paper as an Active Material”
* Valentina Rognoli, “Dynamic and imperfect as emerging material experiences. A case study”

Interactive Demo session

Sound design performance by Lorenzo Palmeri + Happy hour
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15 October 2015

Topic 2 | Designing and virtualizing the multisensory product experience

Venue: POLlIfactory, Bovisa Campus, Politecnico di Milano, Via Durando 10, Milan

Topic introduction

Keynote speech by Giorgio Metta “The iCub Project: an Open Robotic Platform for Research in
Embodied Al”

Paper session
* Shuichi Fukuda “Design for flow in an age of material digitalization”
* Theo Mahut, Carole Bouchard, Jean-Francois Omhover, Carole Favart, Daniel Esquivel, “Interaction,

the core of User Experience”

Coffee break

Paper session

* Claudio Germak, Maria Luce Lupetti, Luca Giuliano “Ethics of Robotic Aesthetics”

* Serena Camere, Hendrik N.J Schifferstein, Monica Bordegoni “The Experience Map. A Tool to
Support Experience-driven Multisensory Design”

* Attalan Mailvaganam and Miguel Bruns Alonso, “Haptic Beats: Designing for Rich Haptic Interaction
in a Music Controller”

Lunch + Interactive Demo session

Paper session

* Murat Bengisu and Marinella Ferrara “Kinetic Materials Experience”

* Saskia Bakker, Simone de Waart and Elise van den Hoven “Tactility Trialing: Exploring Materials to
Inform Tactile Experience Design”

* Bahareh Barati, Elvin Karana, Paul Hekkert “From Way Finding in the Dark to Interactive CPR
Trainer: Designing with Computational Composites”

Coffee break

Paper session

* Edgar R. Rodriguez Ramirez, Kah Chan, Simon Fraser, Keith Thurlow, Sebastien Voerman, Dana
Fridman, Scott Brebner, “3D Printing Sensor-enabled Splints and Exergaming”

Speech by Francesco Trabucco “The beauty of things”

Interactive Demo session

Social dinner
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Topic 3 | From smart to wise: toward a new conception of digital products and services

Venue: Saletta Lab, Triennale di Milano, Viale Alemagna 6, Milan
Topic introduction
Keynote speech by Jodi Forlizzi “Designing Today’s Product-Service Ecologies”

Paper session
* Elif Ozcan “Towards wise experiences: The role of wisdom in design for well-being”
* Xinchu Zhang, Lois Frankel, Audrey Girouard, “Examining Sensorial Interfaces as the Stimuli

for Remote Affective Communication”
Coffee break

Paper session

* Marc Hassenzahl, Eva Lenz, Sarah Diefenbach, Nigel Geh Keong Teck, “The delicacy of handshakes:
Reflections on the aesthetics of interaction”

* Jacklynn Pham “Expanding the Palette of Digital Interaction”

* Bin (Tina) Zhu, Yanging Zhang, Xiaojuan Ma, Haibo Li, “Bringing Chinese Aesthetics into
Designing the Experience of Personal Informatics for Wellbeing”

Lunch + Interactive Demo session

Paper session

* Shushu He “The Social Shopping in Smart Space”

* Marco Spadafora, “Object’s Personality, a Tool to Chase an Aesthetic Approach in the Design
of Smart Objects”

* llaria Mariani, Ida Telalbasic, “The Reverse Engineering of Emotions”

Coffee break

Paper session

* Mizuki Sakamoto and Tatsuo Nakajima, “In Search of the Right Design Abstraction for Designing
Persuasive Affordance towards a Flourished Society”

* Annamaria Andrea Vitali, “Play design and sense-making: players and games as digital interactive
contexts for effects of sense”

Conference Closing Ceremony

Possibility to visit the Triennale Design Museum

17 October 2015 (morning)
Guided Visit to Expo 2015
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Keynotes

Jody Forlizzi
Associate Professor at Carnegie Mellon University, School of Design

and Human-Computer Interaction Institute

Designing Today’s
Product-Service
Ecologies

Abstract

A recent New York Times article boldly stated that the Golden Age

of Design is upon us. Our society is certainly in the midst of a great

shift in how we view the world. In the past century, we have moved

from the Age of Craft to the Industrial Age; we are currently on

the cusp of the Age of Information. In the 20th century, innovations

including the personal computer, the internet, smart phones, cloud

computing, wearable computers and 3D and CNC printing have

helped to radically change our conception of what we design. Today,

designers no longer create products; they instead create platforms

for open innovation.

This talk will reflect on the discipline of design’s many eras and
shifts, in order to understand this movement from designing
products to designing platforms. The eras of user-centered

design, experience design, service design, and systems design will
be explored to better understand this migration. An alternative
framing, product-service ecologies, will be introduced to stress

a systemic and ecological view as a design approach to designing
the products, services, environments, and platforms of today. An
ecological view ensures that the designer can identify a need and
understand the implications of designing something to impact

the ecology in a positive way. An ecological view helps move the
designer from problem solving to problem seeking, from modeling
to understanding relationships, and from prototyping to perturbing
the system to understand outcomes. It also ensures that designers

are creating pragmatic and purposeful systems that will improve the

state of today’s world.

d,

>

Jodi Forlizzi is a Professor in the

Human-Computer Interaction Institute
and the School of Design at Carnegie
Mellon University. Her research

ranges from understanding the limits
of human attention to understanding
how products and services evoke social
behavior. She designs and researches
systems ranging from peripheral
displays to social and assistive robots.
Her current research interests include
designing educational games that

are engaging and effective, designing
services that adapt to people’s needs,
and designing for healthcare. Jodi

is a member of the Association for
Computer Machinery Computer-
Human Interaction Academy and has
been honored by the Walter Reed
Army Medical Center for excellence in
design research. Jodi has consulted with
Disney and General Motors to create
innovative product-service systems.
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Keynotes

Giorgio Metta
Professor, Director of the iCub Facility Department,
Istituto Italiano di Tecnologia (ltaly)

The iCub project: an

open robotic platform for

research in embodied Al

Abstract

| will present the iCub humanoid, a robotic platform designed for
research in embodied cognition. At 104 cm tall, the iCub has the
size of a three and half year old child. It can crawl on all fours, walk
and sit up to manipulate objects. Its hands have been designed to
support sophisticate manipulation skills. The iCub is distributed

as Open Source following the GPL/LGPL licenses and can now
count on a worldwide community of enthusiastic developers. The
entire design is available for download from the project homepage
and repository (http://www.iCub.org). More than 25 robots have
been built so far which are available in laboratories in Europe, US,
Korea and Japan. It is one of the few platforms in the world with a
sensitive full-body skin to deal with the physical interaction with the
environment including possibly people.

The iCub stance on artificial intelligence posits that manipulation
plays a fundamental role in the development of cognitive capability
[1-4]. As many of these basic skills are not ready-made at birth, but
developed during ontogenesis [5], we aim at testing and developing
this paradigm through the creation of a child-like humanoid

robot: i.e. the iCub. This "baby" robot is meant to act in cognitive
scenarios, performing tasks useful for learning while interacting with
the environment and humans. The small (104cm tall), compact size
(approximately 25kg and fitting within the volume of a child) and high
number (53) of degrees of freedom combined with the Open Source

approach distinguish the iCub from other humanoid robotics projects

developed worldwide.

References

[1] L. Fadiga, L. Craighero, and

E. Olivier, "Human motor cortex
excitability during the perception of
others' action," Current Biology, vol.
14 pp. 331-333, 2005.

[2] L. Fadiga, L. Craighero, G. Buccino, and
G. Rizzolatti, "Speech listening specifically
modulates the excitability of tongue
muscles: a TMS study," European Journal of
Neuroscience, vol. 15, pp. 399-402, 2002.
[3] G. Rizzolatti and L. Fadiga, "Grasping
objects and grasping action meanings:

the dual role of monkey rostroventral
premotor cortex (area F5)," in Sensory

Guidance of Movement, Novartis

Foundation Symposium, G. R. Bock and J.
A. Goode, Eds. Chichester: John Wiley and
Sons, 1998, pp. 81-103.

[4] D. Vernon, G. Metta, and G. Sandini,
"A Survey of Cognition and Cognitive
Architectures: Implications for the
Autonomous Development of Mental
Capabilities in Computational Systems,"
IEEE Transactions on Evolutionary Com-
putation, special issue on AMD, vol. 11, 2007.
[5] C. von Hofsten, "On the development
of perception and action," in Handbook of
Developmental Psychology, J. Valsiner and
K.J. Connolly, Eds. London: Sage, 2003, pp.
114-140.
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iCub Facility department at the Istituto
[taliano di Tecnologia (IIT) where he
coordinates the development of the
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Deputy Director of IIT delegate to the
international relations and external
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the European reference organization
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previously with the University of Genoa
and, since 2012, has been Professor of
Cognitive Robotics at the University
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was postdoctoral associate at the MIT
Al-Lab. He holds an MSc cum laude
(1994) and PhD (2000) in electronic
engineering both from the University
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His research activities are in the fields
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robotics and, in particular, in developing
humanoid robots that can adapt and
learn from experience. Giorgio Metta
is author of approximately 250 peer-
reviewed publications. He has been
working as principal investigator and
research scientist in about a dozen EU

projects.



Keynotes

Johan Redstrom

Rector, Professor, Umea Institute of Design (Sweden)

Project, Program,
Practice

Abstract

There is something intriguing about the ways design allows us to
combine otherwise seemingly rather extreme ends of a scale; the
very specific and the very general seemingly explored at the same
time. In design, there is nothing particularly strange about the idea
that one can explore big and general issues such as 'what is a good
life?” through the design of a specific house, the ’experience of well-
being’ through the design of an app for monitoring personal health,
or indeed what defines 'speed’ from an experiential point of view
through the design of a vehicle. However, this ability to engage with
the extremes of scale — as in interpreting also foundational concepts
through the design of a concrete thing — seems at times also to
make us rather blind to matters in the middle. But what if much

of what potentially defines a certain way of thinking and doing
design exists between such extremes; between problem and
paradigm, between questions of how to resolve a particular

design problem and foundational notions of what design in

general can be said to be.

My suggestion is that it is here we need to look if we are to
understand some of our prevalent paradoxes, such as how a
discipline so completely devoted to changing existing states into
future preferred ones also can be so conservative when comes

to parts of its core. And so if (whether in the light of significant
contemporary challenges such as sustainable development and living
with new technologies) it is significant change in our own discipline
we want to bring about, perhaps this is where we need to look?

In this talk, | will try to articulate some ways we could use notions
of project, program and practice to work with what resides in

between problem and paradigm.

>

Johan Redstrém is Rector of Umea

Institute of Design and professor in
design. He previously held the position
of Design Director at the Interactive
Institute. His current research is about
prototyping new design practices as a
response to post-industrial conditions
and contemporary challenges such as
sustainable development, and recent
books include “Share this book:
critical perspectives and dialogues
about design and sustainability” (w.
Mazé, Olausson, Plgjel, Redstrém, and
Zetterlund, eds.; Axl Books 2013) and
"“Design research through practice:
From the lab, field, and showroom”
(w. Koskinen, Zimmerman, Binder,
Redstrém and Wensveen; Morgan
Kaufmann Publishers Inc 2011).
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Introduction to Topic I: Dynamic

S. Colombo', T. Djajadiningrat?, L. Rampino’
1 Design Department, Politecnico di Milano, Italy
2 Philips Design, The Netherlands

Tangible, Smart and
Dynamic Objects

How the New Aesthetics Affects Meaning and Experience

Origins and meanings of Aesthetics of Interaction

The expression “Aesthetics of Interaction” (Aol) has different meanings and can relate to different concepts,
according to the context where it is used [1, p.270]. In order to better understand why and how this expression
has entered the design field, and especially the industrial design area, it is interesting to step back to its origin and
its primary meaning.

Aesthetics of Interaction started to emerge in the field of Human Computer Interaction (HCI), when “effort is
[...] put into designing interactive systems beyond rational and functional requirements” [1, p. 270]. Meaning that,
next to the systems’ functionality, performance, and usability, attention started to be paid also to other elements
of human experience, i.e. the emotional, perceptual and sensory ones. In this effort to overcome the mere
functionality, the notion of aesthetics came into play, since “the concepts and vocabulary of aesthetics and critical
theory have much to offer HCI, because they emphasize qualities and issues that HCI is obviously concerned with
in interaction: experience, symbolic density and cohesion, beauty, enlightenment, social justice, dialogism, identity
and the self, form and meaning, taste and judgment [...]" [2, p. 2357].

The question to answer in this “aesthetic turn” was the following: how could the notion of aesthetics, usually
related to the appreciation of beauty in arts, be applied to interactive systems, and to the idea of interaction itself?
Indeed, interaction is not an object, but “a phenomenon that emerges in-between people and digital artifacts. It is
not inside of the artifact. It is continuously going on and changing over time.” [3, p. 245].

New philosophical approaches and strands were adopted in order to answer the question. In particular,
Schusterman’s pragmatist aesthetics was taken as reference to explain that “aesthetic is not something a priori

in the world, but a potential that is released in dialogue as we experience the world; it is based on valuable use
relations influencing the construction of our everyday life” [1, p. 271]. If aesthetics was no more in objects but in
the dynamic relation between users and objects, it could be applied to the design of interactive systems.

We are now far away from the concept of aesthetics as related to the object’s intrinsic beauty or to the sensory
perception of the user. The idea of beauty is still there, but the pleasure felt by the user is no longer related to just
the sensory features of an object, but emerges in interaction, in performing actions, in being challenged by open
systems that require imagination to be understood, in perceiving emotions, in being engaged.

In HCI, this new view on aesthetics brought to build what Udsen and Jorgensen [4] call a “functionalist approach”

to aesthetics. Indeed, many theories in the field started to argue that aesthetics should be aimed at making
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“attractive things”, which “work better” [5]. Aesthetics was intended as a means to improve the system’s usability.
Although many subsequent theories and approaches, especially in the design field, challenged this view, it still has
the merit to be the first attempt to move beyond the mere cognitive skills in the interaction with smart systems,
towards the investigation of a broader view of human experience in interaction. One that encompasses its three
fundamental aspects: the sensory-motor, the cognitive and the emotional ones.

Among the first scholar to refer to such a broader view and to mention this “trinity of interaction” was Kees
Overbeeke: “We believe that respect for man as a whole should be the starting-point for design. For the sake of
analysis, man’s skills, which are used when interacting with products, may be considered on three levels, the wholly
trinity of interaction: cognitive skills, perceptual-motor skills and emotional skills. In other words, knowing, doing
and feeling.” [6, p. 8].

Aesthetics of Interaction in industrial design

It is now worth addressing why the notion of Aesthetics of Interaction can be connected to product design.
Aesthetics intended in its primary sense, as the beauty related to the physical appearance of arts objects or
nature has always been part of industrial design theories and practice [4]. In industrial design, traditionally product
aesthetics equals visual appearance. In this view, the user is seen “only as an onlooker and not as an actor”. [7, p.
298]. Whereas still primarily connected to visual appearance, in the last two decades aesthetics in product design
has started to be investigated also in relation to other senses, bringing to the emergence of a more “synesthetic”
idea of beauty [8].

Moreover, beauty and pleasure in design have been recently connected not only to (multisensory) appearance, but
also to other aspects of products, such as the product use. As argued by Jordan [9] based on Tiger [10], there are
different kinds of pleasure emerging by the interaction with products. Among them, psycho-pleasure emerges in
the use of products and can be generated by the pleasant way in which a product performs an action, under the
control of the user.

Already in these theories, aesthetics in product design enlarges its meaning, and embraces not only the product’s
perceivable features, but also its use. However, in all these cases (be pleasure related to appearance or use), when
talking about aesthetics in product design, products are meant as traditional objects, artefacts characterized by
certain physical features and functions, which remain static and defined by the designer once for all.

Nevertheless, in the last decade, the design field has been heavily affected by the technology revolution.

Indeed, artefacts are getting embedded with sensors, electronics, processors, smart devices and smart materials.
These elements make products dynamic and interactive. Thus, “a domain which was once considered pure
industrial design is faced with many interaction design challenges” [7, p. 294]. It is in this historical moment that
aesthetics of interaction enters the product design field and starts to be investigated as an essential part of the

user experience also with physical artefacts.

Dynamic and interactive products

In our discourse on aesthetics, compared to what we call traditional products (the static ones), smart and
interactive products have mainly two distinctive features: their behavior turns from passive to active; their
appearance becomes dynamic, i.e. it can change over time in a reversible and pro-active way.

Concerning the first feature - the active behaviour - we can state that traditional products do not really “behave”,
but respond to the user’s behaviour or actions on it. The product’s performance is pre-defined by the designer,
and enabled by the user. At the most, we can talk about a passive behavior, because it is the user who acts on
the product and makes it behave in certain ways: the control is always in the user’s hands. In smart products, the

product’s behavior becomes dynamic, and pro-active: products are able to perform actions, activities, functions,
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independently by the presence of users, or as an active response to it, to the environment or to information
coming from networks, smart spaces and devices. Products can even take decisions and behave accordingly.

The focus on behavior in smart products has been recognized as a fundamental aspect for design: “an essential
characteristic of intelligent products and systems is that they portray behavior in interaction” [11, p. 3]. Therefore,
in the design of smart tangible products, “the emphasis shifts from an aesthetically controlled appearance to an
aesthetically controlled interaction, of which appearance is a part.” [12, p. 66]. Thus, if appearance is just a part of
an aesthetic interaction, another layer of complexity is added to smart products: this appearance becomes dynamic
as well, requiring new paradigms and approaches to control it. Indeed, the second feature of smart products is their
dynamic appearance: physical products can now change their tactile qualities (e.g. temperature and texture), their
shape, light, colour, sound, smell, etc. in a proactive manner. These sensory changes occurring in products can have
different aims. For instance, they can be used for delighting and attracting users (at a sensory level); for engaging
users in interaction (at an affective level); for conveying information to users (at a cognitive level) [13].

Obviously, these two changes - (inter)active behavior and dynamic appearance - require a shift in how aesthetics
should be conceived in product design, since both new appearances and new forms of interaction are emerging.

As Ross and Wensveen pointed out, “designing such products and systems requires an aesthetic that goes beyond
traditional static form aspects. It requires a new language of form that incorporates the dynamics of behavior.” [11, p. 3]
Due to these transformations, aesthetics of interaction — first emerged in HCI — legitimately enters the product
design domain, breaking the traditional rules, approaches and tools of industrial design and opening new and
exciting challenges. As stated by Lim at al. ““a fair amount of research attempts to explore the nature of aesthetics
in the design of interactive artifacts [...] — e.g. showing that aesthetics are based not just on visual appearances of
an artifact but more on the holistic experience of its use.” [3, p. 240]

Emerged in the product design area to face the new dynamic features of smart products, aesthetics of interaction
can still be applied to traditional products, where not only the pleasure generated by appearance, but also the
pleasure arising in use is taken into consideration. When applied to “static” products, Aol can be seen as an
evolution of the concept of usability, where the aim is not only to perform effectively, but also to feel pleasant

sensations while performing an action on, or with, products.

In brief, we can affirm that, in designing for an aesthetic interaction, the fourth dimension - time - becomes the
fundamental variable, the core of every design choice. At this regard, Anna Vallgarda [14] introduces the concept
of “temporal form giving”. This new kind of form giving, together with the (traditional) physical form giving and

the performances of the interaction gestalt are defined by Vallgarda the “trinity of forms” that she proposes as a
framework to unfold the practice of interaction design. Indeed, if in traditional product design, time was considered
relevant only in designing the user’s actions on products, when it comes to smart and dynamic objects, time

becomes essential also in the design of the product’s features and behavior.

Clearly, the concept of aesthetics of interaction applied to tangible products needs further theoretical investigation.
Many questions are still open and paradigms keep changing, as technology and society rapidly evolve, making it
difficult to take other than quick and partial pictures of reality.

Nevertheless, many big challenges in this area are being investigated by scholars and some of them are addressed
by the papers presented at the DeSForM 2015 conference (for more reasoning on these issues, see also the
Proceedings of the previous DeSForM conferences, all available at the following link: www.northumbria.ac.uk/
about-us/academic-departments/northumbria-school-of-design/research/desform/previous-conferences-and-
proceedings/).

We summarize these challenges in the following paragraphs, also by briefly explaining how the works presented

at DeSForM 2015 can contribute to a fruitful debate on these issues.
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Challenges
What new frameworks are needed to understand aesthetic interactions in design?

“[...] the scope of design is changing from human/artifact interaction, mainly focused on opening up the functionality of a
product, toward a broader approach that seeks to enhance interpersonal and societal values, including personal, aesthetic,

and socio-cultural ones, through the application of intelligence (i.e., smart electronics) in artifacts.” [15, p. 70]

If products are no more static and “predictable” as they were before, if they become intelligent, open, and
dynamic, then the industrial design community needs to update its traditional theoretical frameworks and
principles, adopting a new and open view on products: “[...] products and services do not have to be as fixed

as they were before. Since they are part of an interconnected network of other products, services and people
that are changing over time, so are the products and services. It is a dynamic network with updates, added
propositions, new connections, new functions, etcetera.” (DeSForM2015 paper by van Kollenburg, Deckers,
Gardien and Hummels)

It is interesting at this regard to mention the concept of “opera aperta” (“open artwork”), introduced by Eco in
1962 [16]. Indeed, as Jones (1992) noted, “designers need to acknowledge their relative ignorance of “temporal
design” and can perhaps learn from the “time arts” (music, dance, theatre, film, novel, poetry, etc.) how to
compose-in-time with some sense of beauty.” (Jones, cited in [17]).

The concept of “opera aperta” refers exactly to artworks — mainly novels, but also musical compositions and
performances - opening up to the aspect of time and qualified by being “unfinished”. In Eco’s view, “opera aperta”
is an artwork that allows multiple interpretations, that permits to communicate ambiguous and multi-purpose
ideas, that offers itself to endless possibilities of understanding. “The fact that these creations are not finally
defined, gives them an openness towards the beholder perception, interpretation or use.” [18, p. 331]. The “opera
aperta” does not suggest a pre-ordered and univocal set of values, but rather a field of possibilities. For this reason,
it always requires an active intervention, an operative choice by the reader or the beholder. Compared to the
traditional static idea of an artifact (being it an object d’art or a product), the “opera aperta” has the capacity of
being ‘re-created’ each time a new user starts interacting with it. “The momentary aspect of Eco’s Opera Aperta

opens up to the aspect of time.” [18, p. 331]

Interestingly enough, the DeSForM2015 paper “People Research for Eco-system Propositions” by van

Kollenburg et al. presents a theoretical framework supporting “open” modalities of user-centered research to

be embedded in the design process of dynamic and interconnected eco-systems: “[...] the four people research
activities have no specific order of execution; they are neither linear nor iterative by definition. They are dynamic
and there is no predefined order or static link to the design process. Hence there is no predefined starting or
ending point for the process. Depending on the type of questions and status of the project the design research
team can decide where to start and what to do after.” Thus, according to the authors of this papers, for designing

an open product, an open process in needed.

The attempt to generate new frameworks for the aesthetics of interaction in products is exemplified by the paper
“The Aesthetic of Digital Objects” by Folkmann, which presents a new framework where the issues of dynamic

appearance, hidden function, and product openness are all taken into consideration.

The paper “Searching for balance in aesthetic pleasure in interaction” by Cila, Rozendaal, Berghman and Hekkert
aims to “unravel the general principles that underlie aesthetics of interaction”. It describes how visual aesthetic
principles (e.g. Gestalt principles) can be applied not just to appearance, but also to “the movements performed
while interacting with a product”, to generate aesthetic pleasure in interaction. These principles, according to the

authors, can adapt to both dynamic and traditional static products.
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What new tools can be adopted to design aesthetic interactions?

“Although there has been a drastic increase in the research of aesthetics of interaction, we still lack well-defined practical
knowledge of how to design aesthetic interactions.” [3, p. 239]

In addition to developing new theoretical frameworks, there is also a need to supply designers with methods
and tools helping them in designing for an aesthetic interaction. That is, designing in an integrate manner all the
(dynamic) features of the artifact — being them behaviors and/or appearances — and the actions/reactions of the
user, so that all this “ingredients” can generate a holistic and pleasurable interaction experience.

There is thus a need to develop specific design tools, to be applied in given phases of the design process, from
the concept phase (see, for instance, the paper by Patrizia Marti), to the development phase (see the paper by

Stienstra, Bogers and Frens).

The paper “Poetry in Design” by Patrizia Marti describes an approach to use contemporary poetry as a tool to
experience cultural elements and embed them in the design of meaningful interactions. In Marti’s view, poetry is
a precious vehicle able to nourish product design with reflection and sense-making, differentiating it from merely
functional solutions. It is also interesting to notice that the Dutch poet Jan Glas, which Marti involved in her
teaching activity, explained that he uses: “[...] words with nuanced meanings to allow the reader’s imagination
to run wild and form a feeling, meaning or image independently. He highlighted the active role of the reader in
experiencing and making sense of the poem.” This is again an interesting, although not explicit, reference to the

concept of “opera aperta”.

As Lim at al. noted, it is important to know “what is possible to be manipulated when designing interactions—i.e.
attributes of interaction” [3, p. 239]. The DeSForM 2015 paper "Designerly handles” by Stienstra et al. aims to

Iu

provide designers with new kinds of design tools, which allow them use their typical “pathic” skills and knowledge
while designing interactive products, to overcome the limitation of the tools borrowed by other disciplines (e.g.
computer science). These tools’ goal is to allow reflection-in-action while designing interactive products, by

bringing the digital qualities into the physical realm, to manipulate them in the design process.

How can user experience and emotional bond with (dynamic) products be enhanced?

“The prospect of beauty of interaction may not only tempt users to engage in interaction, but also tempt them to persevere
in interacting.” [7, p. 296]

The experience generated during the interaction with products has been widely explored in the industrial design
field [19]. Such experience is commonly defined as the mix of three levels: experience of meaning, emotional
experience, and aesthetic experience. These three components of experience have been studied in traditional
static products, especially in relation to their appearances and functions. They now need to be reframed in order
to address the category of interactive and tangible products. Relevant questions in this area are: how is meaning
created in interaction? How to exploit the product’s dynamic features and “smartness” to improve the user’s life?

How to address technology in products towards the creation of pleasant experiences?
The DeSForM 2015 paper “Design for Attachment: an explorative search for product qualities that enhance our

emotional bond with digital products” by Niemantsverdriet and Frens explores how dynamic features and behaviours

of digital products can adapt to user’s needs and habits in order to create emotional attachment over time.
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The contribution “Towards the maturation of design: From smart to wise products” by Schifferstein, Ozcan and
Rozendaal reflects over the evolving role of smartness in products. The authors argue that products’ smartness
should turn into wisdom, in order to create better experiences and to evoke desirable behavior, which “contribute

to the user’s and society’s subjective well being”.

In the paper “Enriching the Expressiveness of Products with Life Experiences”, Tung and Tseng investigate how
people associate products with their life experience: the aim is to identify elements that can become inspirations
for designing original and meaningful products. Indeed, the authors argue that designers increasingly use metaphors
that recall common life experiences (such as natural events like thunders during a storm, or common human
behaviors, like participating in sports) to enrich the emotional attachment to products: “Through reminding

the user of a personal experience and evoking a corresponding emotional response, a unique and meaningful
relationship between the user and the product is formed.” Even if examples refer mainly to static products,

nevertheless the suggested classification can provide an interesting playground also for dynamic products.

How does the concept of “material” change in the aesthetics of interaction paradigm?

“Every object made by man is the embodiment of what is at once thinkable and possible.” [20, p. 17]

Nowadays, the “material of invention” [20] that designers have at their disposal to define new products can be
designed as well. Vallgarda introduced the idea of “computational” composite in design: “| propose that we begin
to understand the computer as a material like any other material we would use for design, like wood, aluminum,

or plastic. That as soon as the computer forms a composition with other materials it becomes just as approachable
and inspiring as other smart materials.” [21]

Not only can computer be regarded as a new material, but also traditional materials are becoming smart, i.e. able
to sense environmental changes and react to them accordingly, with a fast, local, and adaptable response, modifying
one or more of their features (mechanical, optical, electrical, magnetic, chemical or thermic ones) [22]. As a
consequence, smart materials can be used as active elements in the interaction between the user and the artifact,
assuming the role of both sensors and actuators: the material itself detects the user’s action and responds by giving
him/her a feedback.

In the smart materials field, designers and chemical engineers are now starting to cooperate. This collaboration

is important in order to fill a gap, as underlined by Franinovi¢ and Franzke in the DeSForM 2015 paper “Luminous
Matter”: “The active properties of novel materials themselves appear to be hard to work with, reflected by the
lack of examples that exploit them in design fields.[...] Dealing with materials on a nano scale not only requires
specialised facilities, but also removes the creator from the direct sensing and handling of the material. Tacit knowledge
of materials plays an essential role in design and arts, as such intimate relationship with a novel material enables a
designer or artist to explore its aesthetic potential.” The experiments with electroluminescent paper described by
Franinovi¢ and Franzke shows a potential for collaboration with material scientist and engineers: novel materials

can feed into design research and, vice versa, design experiments can stimulate the development of novel materials.

In her contribution to DeSForM2015, Rognoli proposes two emerging material experiences: dynamism and
imperfection. “Both are nowadays considered very promising material experiences in terms of creating meaningful
interactions and, as a consequence, user’s attachment to the product. [...] dynamism and imperfection share a
changing and evolving nature able to break the monotony of the idealized “perfect” and “static” relationship usually
established between user and artefact.” The Sui Bag presented by Rognoli is thus a good example on how designers

could take into account materials and manufacturing processes for creating meaningful interactions.
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Searching for balance in aesthetic

pleasure In interaction

Abstract

In this paper, we investigate the interplay between
unity-variety, and novelty-typicality in relation to the
beauty experienced in the movements performed while
interacting with a product. We conducted a study that
explored how these factors affect the aesthetic pleasure
elicited from interaction. Results showed that novelty
and typicality jointly explained aesthetic pleasure:
People derive aesthetic pleasure from interactions that
offer a feeling of doing things in a new way within the
boundaries of familiarity. Regarding unity-in-variety,

we found out that it does not matter how varied the
interaction with a product is, as long as this variety
combines into a unified, coherent experience of the
interaction. The findings are discussed in light of a dual
impulses model of aesthetic experience and aesthetics

principles of interaction design.

Keywords
Interaction aesthetics, novelty, typicality,

unity, variety.

1 Aesthetics and interaction

The aesthetics of interaction is a field of design that
focuses on the multiple ways in which a user-product
interaction can be pleasurable. The term, however,

is currently used for mainly referring to a range

of pleasant sensations resulting from interactions

with digital and intelligent products (Djajadinigrat,

Overbeeke & Wensveen, 2000; Lowgren, 2009;

Wright, Wallace & McCarthy, 2008). With the products
becoming more networked, proactive, and context-
aware, they portray behavior in interaction (Ross &
Wensveen, 2010). Consumer products in ordinary use,
however, also exhibit a kind of dynamic interaction.

An umbrella is opened by pushing a plastic piece on a
shaft to extend its telescopic structure and open the
ribs, while also holding it firmly with the other hand in a
direction pointing outwards from one’s body; a vacuum
cleaner is operated by pushing the hose forward and
backwards over the floor while also carefully pulling

the vacuum cleaner behind, and a lighter is flicked by
turning down a wheel with one’s thumb and immediately
after pressing down a tab to hold the fire. In performing
these actions, the product responds and provides
feedback. We consider that all these actions do not

just play a functional role, but performing them can be
aesthetically rewarding in itself and thus studied within

the scope of aesthetics of interaction.

In this paper, we focus on the aesthetic pleasure
derived from the physical engagement or interaction
with products. Our understanding of aesthetics in
the context of interaction is a response that is often
regarded as purposeless and distanced in the Kantian
sense (Kant, 1952). It is a pleasurable response that
people get from perceiving and understanding the

things around them, i.e., a pleasure derived from
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processing the product for its own sake (Dutton, 2009).
We describe this pleasure as appreciation, or beauty
(Hekkert, 2014b).

This approach is slightly different from how aesthetics

is referred to in interaction design literature: It is
generally used in the sense of ‘joy of use), i.e., “the
overall pleasure found in the function of the product
itself” (Overbeeke et al., 2000, p. 2). This inclusive
definition is consistent with a pragmatist notion of
aesthetic experience (Dewey, 1934; Shusterman, 1992;
Petersen et al., 2004), in which an aesthetic experience
is shaped by the integration of the sensual, intellectual
and emotional aspects of life with social norms and
political landscapes (Loke & Robertson, 2010; Rozendaal
& Schifferstein, 2010). Here, the boundaries between
the concepts of an aesthetic interaction and a pleasurable
user experience become blurred. A product experience
is composed of an entire set of effects that is triggered
by the interaction between a user and a product,
including the degree to which users’ senses are gratified
(aesthetic experience), the meanings we attach to the
product (experience of meaning), and the emotions

that are elicited through interaction (emotional
interaction; Hekkert, 2006). These three constituents
are conceptually different, yet very much intertwined. In
our approach, we consider aesthetic experience as one
component of user experience and leave out a product’s
cultural and social interpretations or the feelings evoked

by its use from our scope.

Interaction is one of the ways in which a product can elicit
an aesthetic experience (for an overview of other means,
see Hekkert, 2014a). Locher, Overbeeke, and Wensveen
(2010) state that aesthetic interactions are based on the
information flow between a user and a product, where
the user perceives, reflects on, and acts upon it through
his or her sensory-motor and cognitive capabilities. In this
paper, we focus on these levels of human processing and
explore the role that two fundamental aesthetic principles
play in them: on the sensory-motor level (i.e., perceptual
level) Unity-in-Variety (UiV), and on the cognitive level
Typicality and Novelty (a.k.a., Most-Advanced-Yet-
Acceptable; MAYA). These principles are mainly studied
in relation to the visual experience of artworks and
products. Here, we attempt to determine if and how
UiV and MAYA could account for aesthetically pleasing

interactions and assess the relative importance of these
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principles to explain aesthetic pleasure in interaction.
Drawing on the traditional field of empirical aesthetics,
we aim to expand the aesthetics of interaction paradigm
by testing certain parameters. Our focus is on the
dynamic qualities of the interaction: the connection
between the bodily actions of a user and the responses
of a product. An interaction with a product can surely
be aesthetically appreciated owing to the sounds the
product makes, the way the product looks, and so on,
however, what is central to the aesthetics of interaction
is the movement, bodily awareness and felt experience
of users while handling the product (Loke & Robertson,
2010). This is the way we operationalize this concept as
well, i.e., how the movement of one’s hands and body
feel when operating a product (without taking into
consideration what the product is for, what it looks

like, etc). For this reason, we believe our results can be
expanded to bodily actions one performs with different
types of products whether they are physical (a hammer),
mechanical (a bike), electronic (a mobile phone), or
digital (internet radio). Eventually, the principles possibly
allow aesthetic interactions to be designed accordingly.

In the coming sections of this paper, we will first present
the theoretical underpinnings of our aesthetics model
and the aesthetic principles under scrutiny. As a first
attempt to offer some empirical ground, we will then
present the results of an exploratory study. Finally, we
will tentatively discuss our results in the broader light of

interaction design.

2 Aesthetic pleasure — A magical balance
Hekkert (2014a) proposes an evolutionary framework
to product aesthetics so as to explain the factors that
make products beautiful to watch, feel and interact with
(i.e., the UMA model). Central to this framework is

the claim that aesthetic experiences arise in the midst
of a balance between two complementary pressures

at each level of human processing. One is rooted in
humans’ need for safety—the choices that facilitate
perceptual understanding and efficient processing—and
the other is derived from the need for accomplishment—
the choices that facilitate extending capabilities and
prompt exploratory behavior. An aesthetic experience
is considered maximal when these two opposing needs
are met to a high degree. At the perceptual level, these
needs are mainly concerned with organization of object

properties, and at the cognitive level they have to do



with evaluating how a product compares to others
of a similar kind. The question is how they can be

understood on a behavioral level.

2.1 Unity-in-Variety

Well described by the Gestalt psychologists, people
derive pleasure from patterns in the environment that
facilitate perceptual organization (Arnheim, 1971).
These patterns, such as symmetry, repetition, and
continuity, bring order to the flow of information.
However, our brains have also evolved to appreciate
diversity, complexity, and variety (Berlyne, 1966).
Diversity drives us for exploration and learning, as well
as helps us to avoid boredom. As a consequence, both
unity and variety positively affect aesthetic pleasure: We
get the maximum aesthetic pleasure when designers
allow for maximum variety whilst establishing an optimum
of unity and organization. In other words, we like unity-
in-variety (Berlyne, 1971; Fechner, 1876). Post, Blijlevens
and Hekkert (2013) have demonstrated this balance for
various product types and different types of perceivers
in the visual domain. Unity-in-variety has also been
demonstrated in some non-visual domains, including
music (Brattico, Brattico & Jacobsen, 2009), food
(Lawless, 2000) and tactility (Gallace & Spence, 2011).

In the interaction design domain, these principles

are also mentioned, albeit theoretically. For instance,
Rozendaal and Schifferstein (2010) describe aesthetics
as experiencing variety, simplicity, and harmony;
whereas Djajadiningrat et al. (2004) list the factors of
flow and rhythm that link user actions and product
reactions, and variety of orders and combinations of
actions as strong influencers of aesthetics of interaction.
Yet, they are not tested empirically in combination.

In this study, we will test if unity and variety together
explain the aesthetic pleasure derived from interacting
with a product. Our first hypothesis is:

HI: Products that maximize the variety of the
actions to operate in a unified manner will be
aesthetically most appreciated.

2.2 Novelty and Typicality

While some studies have shown that people prefer
typical, familiar product designs, others have
demonstrated that people also like product designs

that are unusual or new (see Hekkert & Leder, 2008

for an overview). As an explanation for these opposing
findings, the design principle ‘Most Advanced, Yet
Acceptable’ (MAYA) suggests that people in fact prefer
a balance of both typicality and novelty in product
designs. This principle has since been tested for a range
of consumer products, and it has been found that the
most attractive product designs are those that maximize
both typicality and novelty simultaneously, such as
teakettles that follow the standard teakettle shape and
use conventions like bulky body with a spout and a long
handle on the top, while having a “twist” in the detailing
of these parts like use of bright colors or different
materials (Hekkert, Snelders & van Wieringen, 2003).
As argued, aesthetic processing as proposed here does
not only apply to artifacts as objects for admiration and
contemplation in a passive sense. Some artifacts, such
as products, demand to be touched and used and this
interaction can be pleasing for different reasons, but
along similar lines. In this study we will test whether
the MAYA principle also holds when considering the
aesthetic pleasure derived from interacting with or

operating a device. Therefore, our second hypothesis is:

H2: Products that perform their task in a novel
yet familiar fashion will be aesthetically most
appreciated.

3 Study

In this study, we investigated the two hypotheses
mentioned above through a questionnaire filled in by
participants on the basis of real interactions with a
product. Below this process and its outcomes will be

presented in detail.

3.1 Method

Stimuli. To investigate the effects of UiV and MAYA on
aesthetic pleasure in interaction, a product category had
to be selected that included products with variation in
interaction. We chose to use “corkscrews” as a product
category since opening a wine bottle is a complex action
that commonly requires coordination of different hand
and body movements and the product category includes
a variety of ways to open a bottle. From this category,
we chose to use in the study (Figure 1): (a) a basic T-bar
shaped corkscrew that requires pushing the worm into
the cork by twisting the corkscrew and pulling the cork
out with brute force (from now on, “Simple”), (b) a

Sommelier type corkscrew (“Sommelier”), (c) a two-
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winged corkscrew that requires lowering two handles
to pull the cork out with a gear mechanism (“Winged”),
(d) a continuous-turn corkscrew that employs the same
turning action to twist the worm into the cork and pull
the cork out (“Continuous”), (e) a corkscrew with the
same continuous turning mechanism but requires an
extra squeeze from the sides to keep the corkscrew

in place (“Squeeze), (f) a lever-style corkscrew that
lowers the worm into the cork with a push down of the
lever and removes the cork out with a simple pull up
(“Lever”), and (g) an electric corkscrew that requires

pressing a button the pull the cork out (“Electric”).

Fig. 1. Corkscrews used in the study together with their given
aliases, a: "Simple” (unknown brand), b: “Sommelier” (IKEA),
¢ "Winged” (IKEA), d: “Continuous” (Brabantia), e: “Squeeze”
(IKEA), f: “Lever” (Screwpull), g: “Electric” (Peugeot)

Participants. A total of 30 participants (mean age =
25.9, SD = 3.06, 16 female) were recruited from the
MSc. and Ph.D. student population of Delft University of
Technology, Faculty of Industrial Design Engineering. All

participants received 10 Euros for their contribution.

Table 1. The items used in the questionnaire

Procedure. Before the study, we recorded short
movie clips showing the operation of the corkscrews

to be used in the experiment. This was done to
eliminate the bias that “figuring out” how to use a
particular corkscrew could have on their aesthetic
evaluation. Since our study was focused on the novelty
of performing a particular movement when opening a
wine bottle, we intended to establish the condition that
the participants should know how to perform the action
even though it is the first time they are experiencing

it. These movies were embedded in the questionnaire

together with the scales to evaluate the corkscrews.

We prepared an experiment room with a separating
screen where two participants at once were able to
test the corkscrews and take the questionnaire without
intervening the other’s process. At the beginning of each
session, the participants were introduced to the aim

of the study and invited to sit in front of the computer
screen to watch the movie clips one after another.
Then, they were given the corkscrews one-by-one in
random order and asked to open a wine bottle (which
was filled with water). The interaction started by picking
up the corkscrew from the table, positioning it on the
wine bottle and ended by opening the bottle. Slicing
open the foil around the bottleneck and removing the
pulled-out cork from the corkscrew were left out from

the interaction. Respondents were also told that they

Aesthetic

appreciation

It was beautiful to uncork a bottle of wine this way.

Uncorking the bottle of wine this way was attractive.

It was pleasing to uncork a bottle of wine this way.

It felt nice to uncork a bottle of wine this way.

I liked this way of uncorking a bottle of wine.

Unity There was unity in the actions that were needed to uncork the bottle this way.
The actions that were needed to uncork the bottle of wine formed a whole.
Variety Uncorking the bottle of wine this way required a variety of actions.
There was diversity in the actions needed to uncork the bottle of wine this way.
Novelty This was a unique way of uncorking a wine bottle.
Uncorking the bottle of wine this way felt special.
Typicality This was a typical way of uncorking a bottle of wine.

Uncorking the bottle this way was a common way to do it.
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could quit trying out a particular corkscrew if they
deemed it too difficult/painful to use. After every trial,
we noted down if the attempt for opening the bottle
was a success or failure. The participants were then
asked to indicate the extent to which they agreed to
the statements in Table 1 on 7-point-scales ranging from

In

“not at all” to “very much”. The participants were not
allowed to skip any of the evaluations. The various items
were adapted from the scales developed and validated
for aesthetic appreciation, unity, variety, typicality, and
novelty by Blijlevens et al. (2014) in the domain of visual

aesthetics.

When filling out the questionnaire, the participants
were reminded to think of their experience holistically,
i.e., not just focusing on the outcome, but also considering
how they held it in their hand, moved the corkscrew,
and so on. An unused cork was inserted in the bottle
after each trial with a cork inserter. The whole study

lasted between 35-40 minutes per participant.

3.2 Results

A total of six individual trials, in which the participant
was unable to open the bottle, was removed from the
data set (4 times with the “Sommelier” corkscrew, 2
times with the “Simple” corkscrew). This was to remove
the possible effect of accomplishment from the findings.
To estimate the effects of both principles considered in
this paper, a series of multivariate regression analyses

is performed. In the course of two distinct analyses

the effects of UiV and MAYA are analyzed separately.
Afterwards, a third regression analysis is run, including
both principles together. This procedure allows us

to gather whether effects overlap. In other words, it

is conceivable that effects of unity and variety at the
perceptual level can partly be attributed to the MAYA
principle as well. Or, the other way around, effects of
novelty and typicality of the interaction may also affect
the experience of unity and variety, e.g., the typical

way of handling a product might also feel more unified
because of its familiarity. We give preference to this
course of action over a stepwise procedure, because
we have no expectations from the outset about the
causal relation between these dimensions. Although it is
very well possible that one of the principles concerned
causally precedes the other, we do not formulate
particular hypotheses about this. In the following

analyses, aesthetic appreciation is used as the dependent

variable. It is calculated as the average of the scores
attributed by a respondent on the items “beautiful”,

“attractive”, “like”, “felt nice”, and “pleasing”.

Unity and Variety. For the perceptual level we
construct measures of unity and variety experienced in
the interaction. Unity is the average of the scores on
the items “unity” and “wholeness”. Similarly, for variety,
the average is calculated of “variety” and “diversity”. As
expected, these measures correlate negatively, albeit
moderately (r=-0.25, p<0.01). Together, these measures
constitute a model that significantly explains differences
in aesthetic appreciation (F(2, 207)=47.758, p<0.001).
Unity and variety together account for 31% of variance

in aesthetic appreciation.

However, when looking at parameter estimates, it turns
out that they do so to a very different extent. For unity,
B amounts to 0.54 (p<0.001). By contrast, the effect of
variety on the aesthetic appreciation of the interaction
is insignificant. Stated differently, respondents liked

a higher sense of unity when interacting with the
corkscrews, but the level of felt variety did not impact
on their aesthetic appreciation. This lack of effect is
interesting, as it seems to suggest that the pleasure
people derive from an interaction does not depend on
the interaction being either unvaried and monotonous
or —on the contrary— overly complicated. This seems
unlikely. We would suggest a different interpretation.
When performing a univariate regression analysis of the
effect of variety on aesthetic appreciation, the relation
even turns out to be negative

(B =-0.20, p<0.01). In principle, people dislike an
interaction involving too many different actions. Hence,
the level of variety only becomes irrelevant when taking
into account unity. From an aesthetic perspective,

it does not matter how varied the interaction with

a product is, as long as this variety combines into a

unified, coherent interaction experience.

These results are presented graphically in Figure 2.
Next to the diamonds representing the individual
corkscrew models included in the test, the average
score on aesthetic appreciation is stated. We could
try to make sense of our findings by taking into
consideration the actual corkscrew models that were
included into the test, although caution is warranted

in doing so, given that only a rather limited number of
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products from a single category was tested. We should
therefore stress that this interpretation is tentative. It
is apparent that variety was interpreted in terms of the
number of steps involved in the process of uncorking

a bottle with the corkscrew under consideration. The
lowest scores were attributed to models that require
little handling from the user, whereas higher up the
scale we find corkscrews that open a bottle through a

series of manipulations.

Unity, on the other hand, seems to have been
interpreted primarily in terms of how much the
interaction steps differ. To illustrate, “Simple” involves
a screwing manipulation, followed by pulling. “Lever”, by
contrast, requires manipulating a lever — one downward
and one upward movement. Although both “Lever”
and “Simple” involve two basic manipulations, only

in the case of “Simple” are these actions essentially
different. Hence its lower score on unity. Although

it is rather obvious that the models higher up the
X-axis are liked better, a similar trend is clearly lacking
on the Y-axis representing variety. Interestingly, the
graph makes quite clear that these findings are not

due to limited dispersion on the variety scale. In fact,
the range in average variety scores is notably larger
than the range on unity. Therefore, once again this
substantiates that both varied and unvaried interactions
may be aesthetically pleasing, provided that they are
experienced as unified.

Novelty and Typicality. To test whether the MAYA
principle holds for aesthetic pleasure in interaction, the
aesthetic pleasure measure is regressed on measures
of novelty and typicality. For novelty, per respondent
we calculate the mean score of the items “unique” and
“special”. For typicality, the average is used of “typical”
and “common”. In line with the expectations proposed
by UMA, these measures present a strong negative
correlation (r=-0.75, p<0.01). Again, the resulting
regression model is highly significant (F(2, 207)=72.938)
and it accounts for 41% (p<0.001) of variance in
aesthetic appreciation. For both novelty and typicality,
coefficients are significant and quite considerable

(novelty B =0.96, p<0.001 and typicality  =0.65, p<0.001).

Moreover, the fact that they are both positive confirms
the hypothesis about the MAYA principle. Respondents
find an interaction more aesthetically pleasing if they

experience it as being both typical and novel.
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Fig. 2. The scores of the individual corkscrews for unity, variety,

and aesthetic appreciation

In Figure 3, again the results are summarized. It can

be seen that the corkscrews positioned towards the
middle get the higher scores on aesthetic appreciation,
meaning that respondents like the interaction to
reconcile a sense of novelty as well as typicality.

This can be inferred from (tentatively) looking at the
individual corkscrews. The group on the top left of the
graph could be considered traditional corkscrews, as
they clearly require from the user to perform the basic
manipulations of opening a bottle — turning a screw

and pulling the cork out. By contrast, the models in the
bottom right of the graph perform these actions almost
invisibly. They do not translate into actions by the user
(pushing a button in one case, manipulating a lever

in the other). The ones in the middle seem to offer a
middle road. Although they do not require a separate
pulling manipulation by the user — much like the novel
ones — they do visibly translate the user’s manipulations
into both a screwing and a pulling action (in line with
the typical ones). However, as was also apparent from
the higher B coefficient, novelty is slightly predominant.
People derive aesthetic pleasure from an interaction
that is familiar to them, but even more so they like a

feeling of doing things in a new way.

Interaction of the factors. The final regression
model combines unity and variety with novelty and
typicality, as this should allow us to gather whether the
principles under scrutiny are related in explaining the
aesthetic appreciation of the interaction with a product.

Given the significance of the foregoing models, it hardly
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Fig. 3. The scores of the individual corkscrews for novelty,

typicality, and aesthetic appreciation

needs explaining that the combined regression model

is significant as well (F(4, 205)=25.030, p<0.001). The
proportion of variance explained by the model further
increases to 52% (p<0.001), which may already be taken
to mean that both dimensions of UMA do not overlap
entirely and thus contribute uniquely to the aesthetic

appreciation of the interaction.

Again the effect of variety fails to reach significance,

but unity still has a significant impact on aesthetic
appreciation. However, it has become somewhat weaker
(B=0.36, p<0.001). Also, both measures constituting the
MAYA principle maintain large significant effects (novelty
B =0.75, p<0.001 and typicality f =0.51, p<0.001),

but these have also decreased as a result of including
perceptual measures. In sum, although individual effects
are preserved in the combined model, the principles
share some common ground. Strictly speaking, the

design of our study does not allow for causal inferences.

4 Discussion and Conclusion

The study of aesthetics in the design field has
concentrated much more on the appearance of
products, such as shape, color, or texture, than on the
interaction between user and product (Djajadiningrat
et al., 2004). In this paper, we intended to answer the
question of when people experience the interaction with
products as aesthetically pleasing. The study we have
conducted to address the factors that affect aesthetic
appreciation revealed that, (1) the extent to which an

interaction is experienced as novel for a particular task

must be weighed against to which it is familiar in order
to attain aesthetic pleasure, (2) unity has a bigger effect
on aesthetic pleasure than variety, i.e., as long as there
is one unified, coherent interaction experience, it does

not matter how varied an interaction is.

To start with the latter, it was apparent that the
participants liked the smooth and uninterrupted way

to exert force upon a cork to open the bottle of wine.
Unity is not about simplicity, as indicated by the low
aesthetics score of the “Electric” corkscrew which only
involves pressing one button down during interaction.
We consider that it is mainly about the rhythm and flow
in interaction, which exhibited itself in terms of how
much the different steps in interaction differ from each
other. The “Lever” and “Simple” corkscrews indicated
how a continuous flow in movement (pushing down and
pulling up a lever) make a difference in liking scores in
comparison to the interrupted movements of twisting
the worm into cork and putting the bottle between

the legs to be able to exert more force, respectively. It
is not surprising that the least liked corkscrew among
the participants, the “Sommelier”, required a final
precise adjustment of the arm to brace the lip of the
bottle for leverage. Seemingly, this low degree of liking
is not because of the number of steps that are needed
to accomplish the task, but it mainly stems from the
lack of smooth transition between these steps, as the

distribution of the corkscrews indicate.

Variety not having an effect on aesthetic appreciation
when there is a felt unity can also be because of the
task-orientedness in our experimental setting. The
participants probably focused on “opening the bottle”
and considered any sort of variety as an obstruction.
The visual domain, where UiV is commonly investigated,
does not require one to accomplish a task while
evaluating unity or variety: The role of the participant
is to simply look at the painting, inspect a landscape

or observe a car interior. We could speculate that if a
similar task were to given to those participants, such
as “explain that painting”, then unity may start to play
a more prominent role. Most of the interactions with
products require some sort of task accomplishment.

It is an interesting question to address in further
studies if unity-in-variety could only exist in interaction
aesthetics provided that there are sufficient levels of

unity to accommodate for variety.
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When it comes to the MAYA principle, the results are
more definite and clear. People aesthetically prefer

to interact with corkscrews when the interaction is
both novel and typical for its category. As the results
showed, the two corkscrews that scored highest on
aesthetic pleasure are the corkscrews with familiar
interaction mechanisms that have novel embodiments.
For interaction design of computing artifacts, we can
therefore hypothesize that when developing novel
interaction styles that are aesthetically pleasing,
elements of existing action repertoire should be
incorporated in the user interface. Examples of tangible
interaction have this potential since everyday mechanical
and physical products (with familiar interactions) can

have new digital functionalities attributed to them.

This finding adds to the growing body of evidence that
MAYA is a dominant aesthetic principle that holds for a
range of product categories and sensory domains (e.g.,
Blijlevens, Gemser & Mugge, 2012; Tractinsky et al.,
2011). Since any aspect of a product, such as its form,
tactile qualities, and the interaction it affords, can be
novel or typical to some degree, it would be interesting
to examine if the MAYA principle also holds across
sensory domains. Would we aesthetically appreciate
interacting with a device that is novel in interaction, but
very typical in its appearance, and vice versa? Future

studies will shed light on this fascinating option.

The results of the combined regression analysis
indicated that the two principles explained 52%

of aesthetic appreciation for certain interactions
(p<0.001). Other variables could be added to this
analysis to increase this level of explained variance
even further. Based on the ratings for the “Electric”
corkscrew, it is apparent that interactions that are too
easy are not considered that beautiful. Shusterman
(1992) talks about a type of aesthetic appreciation
that comes from mastering the technique of playing

a challenging part on a musical instrument. Along the
lines of the conflicting needs model (specified in the
UMA model), this may refer to a trade-off between
being challenged by the product while performing
those movements in a way that make the user feel in
control. As Djajadiningrat et al. (2004, p. 297) aptly
put forward, “Whilst we do not intend to turn every
product into a calligraphy brush or a violin, there seems

to be a fair amount of room to manoeuvre between
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the actions required by those objects”. Further studies
should test this prediction. Similarly, the “Sommelier”
corkscrew might require some mastering, which
would make a good product for skill development or
showing-off at dinner parties. The extent to which an
interaction with a product is appropriate to elicit its
intended functionality can also be another factor that
has an effect on aesthetic pleasure. This is related to
the principle named Maximum Effect with Minimal Means
(Hekkert, 2006) and also asks for additional studies

to investigate how this principle relates to aesthetic
appreciation in corkscrews and human-product

interactions in general.

Since we aim to unravel the general principles that
underlie aesthetics of interaction, we expect that

these principles would also apply to a diverse range

of products from the physical and mechanical, to the
digital. Using a hammer can be beautiful if its particular
operation is considered novel yet familiar, just as is
liking the movement one has to make to turn up the
volume of a particular internet radio app. Whatever the
utility and whatever the concrete form the interaction
takes, these products have in common that they require
hand/body movements to be operated, to which they

respond and offer the user feedback.

For this reason, in principle we hypothesize that all
types of interaction can elicit aesthetic pleasure through
following the principles of UiV and MAYA. What is
important for designers is finding ways to implement
these principles as physical features in a design. An
awareness of the interplay between the aesthetic
principles and properties of the interaction could allow
designers to design interactions more consciously and
hereby have more control on the kinds of experiences
people might have with products. The study has opened
some interesting directions for future research, mostly
in an explorative way. Future studies should provide
more definitive corroboration and substantiation of

these findings.
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The Aesthetics of Digital Objects

Abstract

This paper is a contribution to the conceptualization
of the aesthetics of digital objects. Taking its starting
point in the challenge posed by digital technology for
the perception and ontology of design objects, the
paper discusses how a theory of aesthetics can be
developed that fits the kinds of objects which can be
open in intention, interactive, and dynamic in their
extension and transformative capabilities. The paper
argues that a new interpretive framework is required
for us to comprehend the new kinds of dynamic objects
enabled by digital technology. It is not enough to speak
of aesthetics in general as a theory of, e.g., appeal

and sensation but vital to seek specific concepts for
contemporary objects in terms of a) how they operate
as means of creating new kinds of experience, b) how
they create dynamic meeting points between subject
and object, and c) how new aesthetic categories are
produced, for example by companies, to frame the
aesthetic meaning of objects. This kind of theory is
relevant for design practice as a means of clarifying
dimensions of product aesthetics that are incorporated
and addressed in product design.

Keywords

Digital design, design ontology, aesthetic theory,
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1 Introduction

With the incorporation of digital technology, design

has changed. We can no longer speak of closed, static
objects with a given, material extension to be perceived
and to frame the reading of the function and idea of the
objects. Digital technology changes the objects from
the inside out: Incorporated into material objects digital
technology may enable the objects to be open in their
inner expansion (such e.g., in all types of computers
from smartphones to laptops) and may let them appear
as interactive, dynamic objects, always on the verge of
or with the potential of constant transformation (e.g.
gesture-sensitive artefacts), but also as inaccessible,
verging on unreadable (for example the way a screen
may appear as an ‘opaque surface’ [1]).

With the change of design due to digitization, both

the perception and the conceptualization of design

may also take on a different character. With its focus
on meaning, product semantics has, at an early stage,
adapted the challenge of digitization, as evidenced by
the recent DeSForM conferences. When ‘form follows
meaning’, to repeat an almost classical phrase [2],
meaning becomes the generative principle of design,
and, hence, digitization can be seen as a formative
principle of meaning. In other design disciplines,
digitization still presents a challenge. In the culturally
oriented disciplines of design history and design culture,
the focus has been on questioning the roles of designed

objects in their specific context, network and circuit of



production, mediation and consumption, at least with
regard to contemporary approaches to design history
[3] and design culture [4]. But often, these disciplines
have not conceptualized digital design objects. To quote
the design historian Kjetil Fallan from a keynote lecture
at a conference on design culture: ‘The digitalization

of design culture [...] is a rich and thus far virtually
unexplored terrain for design history, and certainly
one that holds the potential of reconnecting design
history with design practice’ [5]. Fallan states that ‘the
digitalization of design and manufacturing processes
[...] has been the greatest paradigm shift in the design
profession and the manufacturing industry since the
industrial revolution”.

The conceptualization of aesthetics in design is also
affected and challenged by digitization, as digital
objects are interesting both as material objects

and as containers of interactive meaning, as static
entities and as dynamic, often mediatized creators of
new experiences. Traditionally, aesthetics has been
employed to express both the specifics of material,
‘beautiful’ objects and the more dynamic sensations
and experiences evoked by objects or conditions in
human life. In the following, | discuss how we can
conceptualize an aesthetics of digital objects. | set out by
discussing the ontology of digital objects as a platform
for proposing a differentiated conception of design
aesthetics that shifts attention away from the classical
notion of (and obsession with) the concept of beauty to
effects of sensation, challenging of meaning and framing
of context. The Beolit 12 music device from B&O Play
will be used to illustrate the potential of the aesthetics
of digital objects in terms of sensual appeal, dynamic
effects of interaction and the understanding and role of
the cultural context for what we perceive and construct

as aesthetic.

2 Digital Design

Seen from the perspective of the material culture of
design, design objects employing digital technology
present a challenge as well as a new culture of design
where objects are capable of more than is visible to
the eye. Increasingly, objects and products contain

or are enabled by digital technology which, in turn,
fundamentally structures their functions, usability and
character. This phenomenon affects everyday objects in
particular, from smartphones and computers employing

interactive interfaces to low-tech products such as

toasters and watches. The world is still full of low-
tech objects such as bottles and cups, but even so, a
revolution is affecting the world of design: A digital turn
has taken place in the way that objects are conceived,
designed and meet users and consumers.

The important question is how digitization affects the
perception and conception of design objects qua objects
with a specific material character and extension, that
is, how we can speak of a specific ontology of digital
objects, and what this means for the way we meet and
engage with them. In a recent discussion, the German
design theorist Gert Selle labels these new kinds of
objects half-things, objects that still have the character
of a material thing to be grasped, ‘but which cannot be
comprehended in the richness of its optional functions’
[6]. For Selle, the difference between things and half-
things lies in our ability to engage directly with the
thing and to read its implicit purpose. With Martin
Heidegger’s concept of Zeug, things ready at hand, Selle
asks how the design object ‘places us in the present’;
that is, how we meet the design, but also how it meets
us and reaches out for us. For, as Selle clearly states,
with new kinds of design the conditions of experiencing
change: ‘every new technology changes the cultural
spectrum of experience’ [6].

Following Selle’s point about half-things, digital objects
can be said to rely less on appearance and more on
function. They rely less on appearance, as the digital
objects can never fully communicate their function at

a single glance. Far from the dictum of ‘form follows
function’ in industrial Modernism, where objects were
supposed to signal their function, many digital objects
are discreet objects, which display less than their full
capability. This aspect of the design is epitomized by
the Cube Click Clock, a simple alarm clock, which only
reveals its function when touched; otherwise, it appears
as a simple wood block (with an artificial wood finish)
(Figure 1). This quality resonates the design of an early
consumer electronic object, the seminal TV Black 201
(1969) designed by Marco Zanuso and Richard Sapper
for Brionvega, which in its off-position appears as an
enigmatic black object and only reveals its function
when it is switched on. What is new about the Cube
Click Clock in this context is the discreet handling
enabled by touch technology. The Cube Click Clock
may also be seen as an ironic play on the meaning of
the ‘black box’ as a metaphor for digitally operating

objects: As a basic condition, we cannot assume that
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digital objects are easily decoded based on their
appearance. Thus, digital objects may contain more
functionality than meets the eye. To take the Cube Click
Clock again, the user may need to spend some time
with the object to discover its functions, as the surface
of the object does not display them or exhaust their
potentials. In general, we can speak of digital objects

as being inherently limitless and potentially open-
structured in their intension which may, despite their
material limitation qua material objects, provide access
to new spaces of possibility in and through the objects
[7]. Thus, digital objects often have a dynamic and
changeable character, which may affect their external
appearance (as in the Cube Click Clock or in interfaces)
or may not do so (if only the function changes but not

the appearance of the design).

Fig. 1. Cube Click Clock. Gingko Electronics

The constitution of the digital design object as a half-
thing with a wider potential of generating possibilities
than is displayed in its outer appearance has an effect
on the human experiencing of the object world. Within
the framework of a design phenomenology, we may
question how design objects, in their many types

of appearance and creation of the tactile and visual
surfaces of the modern world, affect and structure
experience (cf. [8], [9]). We may ask how the meeting
point between the objects and the human subjects is
structured; that is, on the one hand, how the objects

are designed in order to reach out for our engagement
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with them, and, on the other hand, how, by what means,
and through which senses we engage with them.
Regarding the latter, in the 1970s, based on the
developing field of information technology, the early
design phenomenologist (among other roles) Vilém
Flusser prophesied that the fingertip would become

the most important meeting point between us and the
world; he saw that humans of his age consume not only
products but also — and to an even higher degree —
information, and that this relationship goes through and
is organized by the touch of the fingertip, in a physical
interactive sense [10]. Flusser makes an important
claim: that our bodily interaction with the object world
changes according to the constitution of the objects and
the kind of interaction they invite. Accordingly, Flusser’s
idea of the role of the fingertip is motivated by the
early information and computer technology; in today’s
technologies with interactive screens and wireless
exchange of information, the fingertips are more
important than ever (even to the point of producing
urban legends about finger mutations in teenagers),
along with other, emerging kinds of dynamic interaction,
e.g. gestures, voice recognition or the remote control of
devices by other devices.

In the following, | use aesthetics as a platform for
discussing how digital design objects stage experiential
meeting points with us when we consider their
constitution as half-things, which often have a gap
between appearance and function, and which may be
dynamic and flexible in nature: The digital design object
is an open, changeable object that encourages new

forms of interaction in our meeting with it.

3 Aesthetics

In its philosophical tradition, aesthetics has often dealt
with Truth, Beauty and the Good [11] and has especially
been related to judgments of beauty, e.g. beauty as a
specific connection of unity and complexity in either
nature or art [12]. Often, aesthetic judgments have been
related to static objects of contemplation. One reason
for this may have been the concept of ‘disinterested
pleasure’ (‘interesseloses Wohigefallen’ [13]) coined by
one of the founding fathers of philosophical aesthetics,
the German late-eighteenth-century philosopher
Immanuel Kant. With this concept, however, Kant did
not seek to suggest meditative contemplation; instead,
within a framework of epistemology, he sought to

designate the engagement with something concrete



without subsuming it to a specific concept, that is, to
meet the concrete phenomenon without a specific
interest or intention.

Still, much aesthetic theory has been associated

with specific modes of judgment and appreciation of
certain kinds of objects, often praised for their formal
qualities and often of a static character — frequently in
the form of paintings or sculptures, that is, works of
art with a physical extension. When we engage in the
field of design, and this applies even more to the field
of digital design objects, we need to reconsider how

to approach the objects qua their aesthetic qualities,
and which concepts to apply in this endeavour. The
aesthetic theory related to design is still rather sparse,
although exceptions do exist, both within the discipline
of philosophical aesthetics, where the concept of beauty
still plays a role [14], [15], and in cultural-historical
descriptions of the role of aesthetics in design [16]. The
question, then, is how to conceptualize the aesthetics
of design, that is, to take into consideration that we are
dealing with objects of function and use and, further,
when digital technology is embedded, with dynamic,
open, and often interactive objects.

My goal in proposing the conceptualization of an
aesthetics specific to design is to offer an interpretive
framework for investigating the formation and
articulation of aesthetic meaning in design. | will point
to three levels of aesthetics that are reflected within

aesthetic theory, and which can be employed to

describe the meeting points between the objects and
the human subjects, that is, the way the objects aim
for engagement and interaction: a sensual, conceptual,
and contextual dimension of aesthetics, which | have
elsewhere called a sensual-phenomenological level;

a conceptual-hermeneutical level; and a discursive-
contextual level [7]. | describe their focus and discuss
how they may, in relation to digital design objects,
indicate a move from a traditional approach to a more
apt, contemporary application. Table 1 summarizes
these levels, their points of investigation, and their

specific application in relation to Beolit 12.

As an illustrative example | relate my discussion to the
portable music device Beolit 12 (Figure 2) by the Danish
electronics manufacturer Bang & Olufsen, which praises
the product as ‘a small but mighty music system that
sports a powerful punch in a stylish package’ [17]. The
Beolit 12 is a combined amplifier and loudspeaker with
a wireless connection to Apple’s iPhones based on the
AirPlay technology. It appears as a reinterpretation of
the traditional transistor radio, as reflected in the name,
which refers to a line of transistor radios reaching

back, among others, to the (not portable) Beolit 39
(1939) and the compact Beolit 400 (1970). The Beolit
12 is a part of B&O Play which is a sub-brand of Bang &
Olufsen aimed at consumers who prioritze mobility and
a contemporary design expression. The object carries

the signature of the well-renowned Danish designer

Table 1. Dimensions of aesthetics

Dimension of aesthetics

Focus

Sensual

Sensual appearance

Conceptual

Framing of understanding and
world-meeting in aesthetic
media; self-referential aesthetic

effect

Contextual

Ideologies of aesthetic meaning;

aestheticization

Traditional point of

investigation

Form

Static objects as meeting points:

subject vs. object

Beauty as central aesthetic

category; beautification, style

New point of investigation

Creation of new kinds of

Dynamic objects as meeting

Production of new aesthetic

- especially in digital experience points: subject <> object categories, e.g. the interesting
design and the cute
Beolit 12 Production of mobile music Production of a personalized, Production of interesting

experience

changeable design object and of

new patterns of engagement

cuteness/ interactive openness/

modern enigma
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Cecilie Manz, who plays a central role in the media
representations of the object [17]. As is typical of high-
profile lifestyle-oriented types of design, the designer
name is employed as an asset in the meaning production
of the product (cf. [4]).

Fig. 2. Beolit 12. B&O Play. Design: Cecilie Manz.

What makes the Beolit 12 relevant for my discussion
of aesthetics is that as an object it combines a distinct
physical entity with a digital device operating through
wireless technology, and that on a cultural level it may
create new possibilities of interaction and production
of meaning. As a marketed product (as opposed to

an experimental studio object), it is associated with a
corporate communication effort that aims for certain,
specific meanings and seeks to embed the product it in
specific contexts: The Beolit 12 is a digital design object
aimed at a cultural context of engaging with mobile

music devices.

3.1 Sensual aesthetics

The sensual level of aesthetics in design takes its
starting point in an investigation of the sensuous
communication of the form and material dimension of
the designed object. This interest is rooted in a trend in
aesthetic theory that revisits Alexander Baumgarten’s
original idea of applying aesthetics to sensuous matter,
which he presented in Aesthetica (1750-58; in Old
Greek, aistheta means ‘that which can be sensed’). This
idea was also embraced by other, later philosophers,
including Martin Seel [18], Gernot Bohme [19], [20],
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and, drawing on John Dewey’s Pragmatist aesthetics
[21], Richard Shusterman [22]. These inquiries deal with
aspects of sensual appeal and the question of sensual
appearance, that is, on the one hand, how people
respond to certain kinds and structures of appearance,
and, on the other hand, how these are constituted in
order to evoke a response. The question, then, for
contemporary design aesthetics is to investigate the
object and its formal and sensuous-tactile qualities in
relation to the creation of conditions of experience.

The investigation of aesthetics as the creation of
specific experiences of e.g. elevation, reflection, feeling
or harmony and unity is already established within
aesthetic theory, e.g. in Pragmatism, when Dewey
speaks of ‘having an experience’ with distinct, delimited
qualities of, e.g., unity or fulfillment [21].

With regard to digital design objects, the question
arises how the form of the object is related to the
creation of experiences when we consider the new
concept of form in digital design, that is, the non-

direct relationship between outer appearance and

inner function. In case of the Beolit 12, its appearance
presents a design object with an emphasis on formal
qualities. In its sensual appearance, the Beolit 12 reflects
a strong emphasis on look, texture, high-end materials
and quality workmanship as evident in the detailing of
the assembly and seamless fittings. It is designed as an
object with a closed extension and a formal expression
as an enigmatic block whose function may be hard to
detect at first glance. With regard to materials, the
designer has used plastic in order to keep the product
lightweight, mobile and affordable; at the same time,
however, the more expensive material aluminum is

used on the front, in accordance with the company’s
signature design idiom [23].

This aspect of the formal and material properties of

the design object contributes to its sensual-aesthetic
appeal: its immediate appearance and appeal to the user.
However, its creation of experiences goes beyond its
immediate sensual appeal, as the function of the product
is to provide mobile music experiences for the user.
Thus, the kind of experience offered by the object is not
obtained simply by an appreciation of its external formal
and sensuous qualities (whether experienced remotely
by looking or up-close by touching) but revolves around
the possibilities enabled by the use of digital technology
to enhance and create new experiences for the user. In

case of the Beolit 12, this involves experiences of mobile



music transmitted wirelessly by an iPhone to the Beolit
12 and perhaps to the iPhone via a streaming service.

In the perspective of the creation of experiences, the
aesthetics of the object should be judged not only on
its external qualities but also on its specific capability
of easily, innovatively or provocatively creating new
experiences. Still, however, all media of experience

are mediated and communicated through a material
expression: The sensual aesthetics of digital design
objects relies on their ability to create new experiences
through their use of digital technology and through their

sensuous and formal qualities.

3.2 Conceptual aesthetics

The conceptual level of aesthetics deals with analyzing
aesthetic artefacts as media of new patterns of
understanding. This notion of aesthetics can be traced
back to Kant’s seminal Kritik der Urtheilskraft (1790),
where aesthetics was conceived as a basic aspect of
epistemology in a bridging of sensual appearance and
conceptually formulated meaning. This understanding
eventually developed into philosophical aesthetics

and art-oriented aesthetic theory with an interest

in meaning constitution (e.g. [11], [18], [24], [25]).

A crucial aspect of this line of aesthetic theory has
been an immense interest in the extra- and trans-
communicative effects of the aesthetic artefact beyond
normal communicative abilities. In relation to the
framing of experience by design objects, the questions
are how and by what means design objects enable and
construct meaning and appeal to understanding, and
what the nature of this meaning is, for example whether
it transcends any limitations, and what its implications
are. Further, in the process of constructing meaning
and appealing to understanding, design objects may
prove to be reflective of themselves as sites of meaning
construction.

Exemplary in this context is Martin Seel’s discussion
about the capacity of aesthetic media to create new
frames of understanding and serve as media for
comprehending and meeting the world. Focusing

on the function of human perception in the process

of confronting something ‘other’, he claims that

the capacity of aesthetic media is to ‘bring forward
otherwise unrepresentable circumstances’ and that this
capacity has to do with ‘ways of human commitment in
the real or the unreal, in conditions of the world in the

past, the present, or the future. Ways of meeting the

world [Weltbegegnung] are put forward, whereby ways
of meeting the meeting of the world [Begegnung mit
Weltbegegnung] will be possible’ [18]. Unlike art, design
objects are often not obviously selfreflective of their
own being as creators of meeting points between us
and the world; nevertheless we may still ask how design
objects are conceived and operate as such, and what the
role of the digital technology is in this respect.
Importantly, design objects incorporating digital
technology often have the effect of staging dynamic
meetings with the world, that is, they produce a meeting
with the world that enables new kinds of meeting of the
world, to rephrase Seel. This is an aspect that touches
upon the element of interaction with the design, not
just in terms of how to handle a specific physical object,
even if this handling may be seen as the way in which
the thing literally as Zeug, ready at hand, may serve as
our access point to experiencing the world, but also in
terms of how the object may alter its character in our
interaction with it.

The Beolit 12 creates a meeting point between us and
the world both through its static, material character
and through its dynamic potentials of use. In its
immediate appearance, it is an object that is designed
for physical handling and to be carried around. As a
distinct signature element, it is designed with a leather
strap. The leather is a material that the designer has
brought into the design of consumer electronics from
her original field as a furniture designer. Also, the use of
the leather strap refers to the design history of portable
devices, e.g. the portable transistor radio/phonograph
TP1 (1969) designed by Dieter Rams for Braun, which
features a leather strap. From a sensuous perspective,
the leather makes carrying the product more
comfortable. Thus, the organic material of the leather
strap softens our concrete, tactile meeting with an
otherwise hard and geometrically distinct object. Next,
the Beolit 12 also serves as a dynamic access point to
experience by allowing music to be carried around

and consumed in new and, from the perspective of the
company, hopefully, innovative ways, as that would allow
the company to project a self-image of being innovative.
In its scope of operation, the Beolit 12 may encourage
new kinds of mobile use. The potential of design objects
to be used in different and maybe unforeseen ways

is enhanced by the opportunities offered by digital
technology, adding renewed relevance to the question

of how aspects and situations of use can be designed,
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and how use can be seen as design [26]. Thus, the

real impact of creating new world meetings lies in the
product’s intension and its inner potentialities of being
not merely a static, material object (which it also is) but
also a dynamic object of interaction that through its
use by different users is constituted as a personalized,
changeable design object, capable of creating new
patterns of engagement in its wireless interaction with,
first, an iPhone and, second, surroundings that are
increasingly pervaded by wireless information.

Seen in the perspective of conceptual aesthetics, a
product such as the Beolit 12 may have an aesthetic
effect in challenging the habits of use, the way we
understand an object (what is it for?), and the way
meet the world through the object. This meeting builds
upon sensuous effects but also on the more or less
self-referential creation of the object as an interface
between us and the world.

3.3 Contextual Aesthetics

While the two previous dimensions of aesthetics deal
with aspects of meaning of the given design object, the
contextual dimension of aesthetics focuses on the wider
implications of the circulation of designed objects on a
cultural, social and political level. Thus, aesthetics can
be investigated as a political power issue in relation to
the distribution of sensuous material and the ability to
determine ‘what presents itself to sensory experience’
and be seen as ‘a delimitation of spaces and times, of
the visible and the invisible, of speech and noise, that
simultaneously determines the place and the stakes of
politics as a form of experience’ [27]. In this conception,
aesthetic media not only serve as transmitters of new
possible meaning but also produce possibilities by defining
and conditioning domains of the sensuous experience.
A central aspect of this contextual conditioning of
meaning is the production of aesthetic categories to
frame our understanding of aesthetic meaning. In an
illuminating study, Our Aesthetic Categories, Sianne Ngai
states that ‘aesthetic experience has been transformed
by the hypercommodified, information-saturated,
performance-driven conditions of late capitalism’ [28].
She points, rightly, to the fact that aesthetic categories
are variable and suggests replacing the major aesthetic
categories of the late eighteenth century, such as
beauty and the sublime, in part with the new, minor
and more ‘trivial’ categories of the cute, the zany, and

the interesting. She proposes a ‘commodity aesthetic
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of cuteness’, a ‘discursive field of the interesting’ and a
‘performative aesthetic of zaniness’.

In the process of total culturalization and radical
commodification, aesthetic experience is no longer
confined to the traditional domains of beauty, distance,
and disinterested pleasure: To Ngai, aesthetic styles
are culturally produced and codified as such. Thus,
ultimately, a style is not just a matter of the object

in question but can be understood as a way of
‘perceiving an object’, a way of producing a specific
perceptual setting and creating a specific setting or
contextual frame for the object in question. Ngai rightly
problematizes the prevalent aesthetic categories, which
may be relevant for design discourse where a concept
such as beauty is still in circulation as the pivotal
element of aesthetics (e.g. [29]). Even so, Ngai’s own
categories may also be questioned, and other categories
might arguably be suggested. One such proposal might
be to regard ‘openness’ as a relevant aesthetic category
for digital design.

With this perspective on aesthetics, we may ask

how aesthetic categories are culturally produced

to enable objects to contain different aspects and

kinds of aesthetic meaning. An important element in
this investigation is to look at culturally productive
framings of design, such as their ‘mediation’ [30] and
the omnipresent ‘media environments’ of late modern
societies [31], where things turn into and are engulfed
by media expressions which in turn condition our
experience of them.

From a perspective of consumption (and not just use
situations), media contexts are effective in producing
the meaning of products. To illustrate with the Beolit
12, we may ask how the meaning of the product

is culturally produced and within which aesthetic
categories. Thus, the company’s strategies of mediation
may not merely reflect certain aesthet