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Figure 1: A performer with arms outstretched in front of a large digital instrument. Photo used with permission by the partic-

ipant. ©Lia Mice
ABSTRACT

Digital interfaces are shrinking, driven by pressures of mass produc-
tion and consumer culture, and often accompanied by a discourse
of control, precision or convenience. Meanwhile, human bodies
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remain the same size, and the changing size of interfaces has impli-
cations for the formation of user identities. Drawing on embodied
cognition, effort and entanglement theories of HCI, we explored
the impact of interface size on the co-constitution of humans and
technology. We designed an oversized digital musical instrument
and invited musicians to use the instrument to create original per-
formances. We found that both the performances and the musicians’
self-perception were influenced by the large size of the instrument,
shining new light on the ways in which designing technology is
designing humans and in turn culture.
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interfaces can serve a mediating role such that they become e ec-
tively extensions of the body. This feeling is especially common
amongst instrumental performers, where the instrument becomes
a part of the body P9 30, 40, 49 and integral to the performer's
identity [3]. More recently, the notion of a singular “body' in embod-
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1 INTRODUCTION

ender and cultural norms on how bodies should exist and behave.
aking support from feminist theories of HCP] 45, a shift is now
underway from a "body’ to the plural “hodies', re ecting a diversity
of experience and perspectives [21, 50].

The role of interface size in HCI has been examined periodically
throughout this shift. Through a traditional user-centred design

When we design for/with bodies7 we actua”y design bodies theml.ens, Size'related inquil’ies inC|ude COmpariSOnS Of Size Of intel’aCtive

selves. Sarah Homewood et al. [21]

tabletops for around-the-table collaboratioby; impact of screen

The extent to which digital technology shapes who we are means thagcale on moving target selectio]f how display size a ects spatial

whoever shapes technology, puts the chisel on huma@ityisto-
pher Frauenberger [13]

Advancements in digital technology allow for the design of ever
smaller interfaces, while human bodies remain stubbornly the same
size. This paper considers the missed opportunities of small inter-
faces and explores an alternate scenario where digital interfaces
are larger in size.

The trend of shrinking interfaces is especially evident in digital
musical instrument (DMI) design. For example, 2019 saw the intro-
duction of jewelry-shaped miniature MIDI controllers designed to
be worn on ngers as rings, including Enhancia Neova (now dis-
tributed by Roland) and Genki Instruments Wavg.[Such scaled-
down DMIs are the culmination of decades of synthesizer compa-
nies o ering instruments of smaller sizes, whether to cater for the
desktop music producer (as seen with Korg's immensely popular
Volca series of compact synthesizers and drum machines); for porta-
bility (as seen when the same product is available at multiple sizes,
such as the Arturia Keylab which comes in sizes of 88, 61, 49 or
25 keys); or for performance via sequencing rather than physical
gestures (such as Arturia Minibrute 2S).

While large digital musical instruments have been designed
for public interactive installations 4, 47, the lack of widespread
availability of large DMIs makes them a fertile ground for exploring
the role of size in technology design and its ensuing impact on
human perception and creative output.

In this paper we investigate the role of interface size on both the
actions of musicians and the creation of user identities. We present
a study in which 10 musicians performed on a very large DMI (2
metres wide and tall). Based on the actions and comments of the
musicians, we re ect on the diversity of embodiment relationships
and explore how designing a musical instrument might shape the
personal identity of the musician who plays it.

2 BACKGROUND

2.1 Bodies, Interfaces and Size

The history of human-computer interaction (HCI) research can be
traced not only through successive generations of technology, but
through an evolving understanding of humans. As part of HCI's
“somatic turn' B1], focus has gradually shifted from the “user' in
traditional user-centred desigmifl] to the body [12 2. Human
perception and action have always been interdependérii,[and

memory [5g and the e ect of table and mobile phone screen sizes
on communication modality?6. From an embodiment perspective,
the size of our body plays an important role in how we visually
experience the world: the world appears larger to a small observer
and smaller to a large observeby. Changing the size of an in-
terface changes its dimensions relative to any individual's body,
a ecting the way in which it mediates perception and action. How-
ever, despite the obvious importance of size, relatively few studies
explicitly consider large-scale interfaces from the perspective of
subjective experience.

2.2 Size, E ort and Context in Musical
Interfaces

In the domain of musical interaction1[d, large-scale instruments
are often studied through the lens of e ort4g. E ort is an impor-
tant aspect of musical creation for both performer and audience
[55]. Waisvisz credits physical e ort as a cause of musical tension
perceived by audiencé$27). Similarly, Waters b6 explored the
role of resistance and di culties in music performance through his
VPFI (Virtual/Physical Feedback Instrument), nding that di cul-
ties and resistance of the instrument give its repertoire character
and meaning [57].

Instrument designers aiming to penetrate the industrial main-
stream of instrument design know that what's on the mass market
must be accessible. New DMIs featured on crowdfunded websites
(such as Kickstarter) have been steadily aiming for e ortlessness,
often advertising instruments for their ostensible expressive power
or ease of usedy. Reducing the size and weight of interfaces has
been part of that trend, which also provides the companies with
other economic bene ts for manufacturing and distribution. Not all
new DMIs are designed for ease of use. Some, such as Eigehharp
the Karlax® and the Sylphy®6, deliberately target a small market
of players willing to put in the time to develop the expertise, but
these instruments tend to emerge from and exist within a niche

1 The creation of an electronic music instrument shouldn't just be the quest for
ergonomic e ciency. You can go on making things technically easier, faster, and more
logical, but over the years | have come to the conclusion that this doesn't improve
the musical quality of the instrument. I'm afraid it's true one has to su er a bit while
playing; the physical e ort you make is what is perceived by listeners as the cause
and manifestation of the musical tension of the work. Michel Waisvisz [27].
2http://www.eigenlabs.com/
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counter-commercial music community. DMIs are designed both
as part of quantitative research methods and artistic performance
practices b, 29, and the work presented in this paper essentially
draws on both of those reasons. We are doing this study to inves-
tigate impacts of interface size while also being motivated by the
creative practices of the rst author.

On the other hand, performers of large acoustic instruments
often cite the e ort of playing them as a positive factor, forming a
bond with these large instruments and the music they create with
them such that they prefer the large instruments to their smaller
counterparts Bg. Another factor related to size is the feel of the
instrument. A large instrument may typically feel sturdy whereas
a small instrument may feel fragile. Gallagher nds that the feel
of an instrument is intimately tied to how the performer interacts
with it [15].

Ryan g observes that over time, instruments have ‘improved'
in many ways but not regarding e ort, while IhdeZ3 notes that
each evolution of music technology has brought changes in embod-
iment relations. Ryan suggests that it might be more interesting to
make a digital controller as di cult as possible, noting that beyond
its impact on expression, e ort plays an important role in the formal
construction of music: E ort maps complex territories onto the
simple grid of pitch and harmony. And it is upon such territories
that much of modern musical invention is founded [48].

Other factors a ect embodiment in musical performance. Dals-
gaard and Hansenl[J point out that it is not only the interaction
between the performer and the system (instrument) that changes
the performer's perception, but also the performer's knowledge
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of objects and also of political and sociocultural systems. Barad's
agential realism goes further by rede ning agency as an enactment,
and therefore not something that belongs to an entity but rather
emerges via an entanglement between entitié3][ Therefore, the
potential of entities and in turn what they are imtra-actively
produced. In this way, entities (both human and non-human) co-
constitute themselves through intra-actiong §. This view carries
important implications, in that changes to technology also change
human-technology entanglements: designing technology is de-
signing human beings [54].

Considering entanglement HCI in a musical context, the in-
strument does not become an instrument until it is played by a
performer [L€], and conversely, a performer only acquires that
identity in relation to their instrument. But how does this act of
co-constitution impact human experience and identity? And what
does it mean for the music being created? Costefipjoses these
questions as being central to the perspective of Entanglement HCI:
this perspective asks design researchers to focus on how designs
become di erent things, to focus on processes of emergence and
re-con guration, and to focus on what humans and designs become
as they are entangled together8]. What role, then, does size play
in this entanglement? Prosaically, it ought to have an e ect on the
body: larger instruments will engage di erent muscular groups
(requiring arm span rather than nger span), will require di er-
ent amounts of force and have di ering requirements in spatial
precision. But changing the instrument size will also a ect the per-
former's experience of their own body and their own musicianship.
In turn, this entanglement also encompasses the diversity of individ-

of being observed by an audience. Dalsgaard and Hansen call the ual bodies, considering physical health, gender, race and (dis)ability

perception created by this three-way engagement between user, sys-

tem and spectator performing perception, and they acknowledge
that during all performances the user is simultaneously engaged in
all three actions: interacting with the system (understanding the
performance possibilities and how to operate the system); perceiv-
ing the relation between the user, the system and the surroundings;
and performing for others to observe. The richness of musical per-
formance is also never static. Waters de nes a musical instrument
not as an object but a process: a dynamic system in a constant state
of change 7, suggesting that rather than designing instruments,
designers create contexts for musicking . Along this line, Rodger
et al. consider the instrument as not a device, but a constellation of
processes. In this way, instruments may mean di erent things to
di erent musicians [46].

2.3 More-Than-Human Bodies and
Entanglement

The most recent, and most radical, reconception of bodies in HCI
has been to challenge the independent existence of a body and an
interface. Arguably, the body is always more-than-human: Not
only can bodies not be separated from all that surrounds them,
whether these are animals, technological objects or societal or cul-
tural constructions, but their combination produces something new
[2]]. The idea that humans and technologies are ontologically in-
separable forms the basis of so-callentanglement theorie$ HCI

[13, including actor-network theory g and postphenomenology
[54), which explicitly decentre the human, recognising the agency

[50, prior experience on other instruments, and cultural contexts
and priorities [57].

Time is also a factor in musical entanglements: instruments re-
quire time for musicians to develop the skills for performing them
[34, 4. Therefore, to understand the role that size plays on the
entanglement of players learning instruments, we designed a study
that tracks 10 musicians as they learn to perform a large digital
musical instrument over a period of 3 weeks. We embarked on a
study that is longitudinal, exploratory, pluralistic (admitting a di-
versity of individual perspectives rather than seeking universality)
and experience-oriented rather than music-theoretical. In contrast
to traditional HCI in the workplace, musical performance is essen-
tially a taskless interaction4q. On that basis, if performance is
embodied and features an entanglement between performer and
instrument, we should see a few features:

The patterns of performance should re ect the physical or
gestural a ordances of the instrument in relation to the
particular body of the player. In other words, the musical
patterns will not be explainable by music theoretical notions
alone such as harmony, melody, rhythm.

We may see bodily interactions that are ancillary to the
ostensible goal of producing sound, which have a personal or
communicative purpose rather than simply enabling sound
production.

Each performer will approach the instrument di erently in
relation to their stylistic background but also in relation to
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