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Abstract
This paper explores Tiny Touch Instruments (TTIs), a set of
mobile instruments, and how they facilitate collaborative, un-
rehearsed music-making. Through the composition and perfor-
mance of two pieces, Skating and Skipping, this work investi-
gates how multimodal notation and instrument design can shape
performer experience. Performances were documented through
participant observation, interviews, and a survey, revealing key
themes such as the role of notation in guiding improvisation, the
balance between agency and unpredictability in digital instru-
ments, and the recontextualization of mobile devices as musical
tools.
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1 Introduction
The ubiquity of mobile technology has created new possibili-
ties for music-making. Mobile orchestras, beginning with the
Stanford Mobile Orchestra (MoPhO) founded in 2007, explore
these possibilities by creating and performing work primarily
for mobile instruments [12]. Other ensembles have followed, as
documented in [14].

Innovation in mobile technology has steered the trajectory
of mobile music-making. For example, when mobile browsers
began to adopt the Web Audio API in 2014-2015, possibilities
exploded for web-based distributed mobile performance [18].
Essl and Rohs explored the limitations and affordances of mobile
device sensors, focusing on sensor technology used in musical
performances [5]. Taylor documented examples of distributed
mobile performance, focusing on performance practices that treat
an audience’s electronic devices as a speaker array [16].

As part of my creative practice, which investigates collabora-
tive musical experiences, I compose with a custom set of mobile
instruments. The instruments, called Tiny Touch Instruments
(TTIs), are controlled with touch gestures on mobile device touch
screens. They live on a static webpage1. The library p5.js2 is used
for graphics and interactivity, and Tone.js3 is used for sound
generation.

Two pieces for TTIs, Skating and Skipping, experiment with
methods of encouraging improvisation, collaboration and en-
gaged listening among unrehearsed performers. Both can be
performed by four or more people with mobile devices. Skating
1https://tinytouchinstruments.com/
2https://p5js.org/
3https://tonejs.github.io/
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is notated as a graphic score including text instructions, and Skip-
ping is a video score including graphics, animations, and text
instructions.

In this paper, the product of practice-based research, I docu-
ment the process of composing collaborative pieces for mobile
instruments, and I examine participant experiences performing
these pieces. In analyzing the results of these performances, I
investigate the following research questions:

• What role does notation play in facilitating collaboration
among unrehearsed performers usingmobile instruments?

• What strategies encourage meaningful interaction among
unrehearsed performers in mobile orchestras?

• How do performers navigate and engage with the affor-
dances and limitations of simple, touch-based mobile in-
struments?

2 Background
Xambó and Roma outline some salient “composition dimensions”
of participatory pieces for mobile ensembles. Some of the di-
mensions are strategies that mediate between participants and
computer music systems. For example, participants must some-
times engage with scores or conductor systems. The systems in
question can vary in the amount of structure or open-endedness
they prescribe and how they unfold in relation to past events
(“system memory”) [18].

In the context of electronic music performance, researchers
have broadened the idea of a score or composition to include
the design of the electronic instruments themselves. Schnell and
Battier introduced “composed instruments.” Instrument design
is a core part of the composition process for these instruments
because their sound production and gestural performance are de-
coupled [3]. This design-as-composition paradigm is underscored
by the fact that for many such instruments, as with TTI’s, nota-
tion is made more meaningful with the context of the interface
it is created for. For example, the notation might communicate
instructions for physical gestures without describing the sounds
to be produced. In electronic music performance, the decisions
that constitute a composition happen at many different layers of
an interconnected system, including instrument design, software
decisions, and choices made during performance [2, 14].

Another interesting decision layer in composing for mobile en-
semble is the orchestration of social and collaborative dynamics
among performers. Pugliese et al.’s work on augmenting human-
human interaction in mobile group improvisation highlights how
mobile instruments can facilitate relational connections between
performers [13]. Similarly, Fencott and Bryan-Kinns examine
collaborative digital musical interactions and emphasize the im-
portance of designing interfaces that support collective creativ-
ity and interaction [6]. Projects like The Smartphone Ensemble
further explore how mobile devices can facilitate complex inter-
action within ensembles [1]. Research on game design principles
applied to music-making applications suggests that establishing
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tasks and reward systems can enhance the expressive potential of
musical interfaces [15, 17]. The two pieces described in this paper
apply game design principles to collaborative music-making by
suggesting interaction tasks for performers to engage with each
other in.

Just as collaborative and social dynamics are shaped through
interaction design, the visual layer of these systems further
shapes performers’ individual and collective experiences. TTIs
use visual information in the interface and scores to communicate
shared intention and provide participants with sensory feedback.
Visual information and the use of camera and projection is often
used to enhance mobile instrument performances [9, 18]. Visual
feedback can also play a critical role in helping performers under-
stand the relationships between their and others’ gestures and
the resulting sounds [4, 10].

Notation for digital and electronically mediated performance
has evolved to accommodate new performance paradigms. Ex-
perimental composers such as Cornelius Cardew (Treatise) and
Earle Brown (December 1952) explored open-ended visual scores
that prioritized performer interpretation. More recently, digital
interfaces have enabled real-time, dynamic notation systems that
respond to performers’ actions. Hope’s research on animated
notation discusses its affordances [8]. Research has shown that
networked notation systems can facilitate collaborative composi-
tion in live settings [7]. Such approaches emphasize performer
agency rather than following a rigid pre-composed score.

In the context of these discussions, my analysis of Tiny Touch
Instrument performance seeks to contribute to an understand-
ing of how mobile technologies can be designed and utilized to
enhance collaborative and interactive musical experiences.

3 Methodology
Skating was performed by 12 participants as part of a group show
hosted by the Sonic Practice program at Dartmouth College. I
conducted semi-structured interviews with three of the partici-
pants following the performance. Skipping was first performed
with my colleagues (n=7) in the Sonic Practice program, some
of whom had performed Skating too. Afterward, I conducted a
group interview, mainly focused on composition feedback. I also
conducted semi-structured interviews with two participants. I
integrated feedback into a second version of Skating, which was
performed as part of a workshop session at the Sound / Image
Festival in 2024, hosted by the University of Greenwich. After
the performance, I conducted a group interview and invited par-
ticipants (n=12) to fill out an anonymous questionnaire. In total,
26 unique participants contributed to the study, some across mul-
tiple performances. Many had extensive musical backgrounds.

I conducted an inductive thematic analysis on the interview
transcripts and written responses. This was a manual, grounded
process: I first read through all responses and identified salient ex-
cerpts, which I then grouped and regrouped according to themes
in the participants’ experiences. This approach allowed themes to
be drawn directly from the data rather than from a pre-established
framework. I placed emphasis on identifying recurring ideas
across multiple performances and participant accounts.

As the sole researcher conducting the analysis, I acknowledge
the risk of bias, particularly given my dual role as composer
and colleague to many participants. I sought to mitigate this by
prioritizing themes that appeared consistently across different
groups and modalities (e.g., both in surveys and interviews), and

by cross-checking interpretations with the performance docu-
mentation. However, my positionality likely influenced both the
design of the study and the interpretation of the data. Though the
study’s scale and my embedded role as composer and researcher
introduce certain limitations, these very conditions also provide
an insider perspective on how performers navigate and shape
collaborative musical systems.

4 Composition and performance practice
For each piece, I created a new set of three TTIs. Within the
website, users can navigate between instruments in a set and
return to the menu (figure 1). The instruments are distinguished
by background color, and these colors are referenced in the scores
for Skating and Skipping. Each instrument is based on a simple
touch-sound mapping, utilizing gestures like tapping, swiping,
and holding. For example, the instrument “theremin” maps touch-
screen space to the pitch and volume of a sine tone oscillator.
Another instrument, “wind,” uses a similar mapping but uses dis-
crete pitches and a noisier timbre. “Kit” populates the screen with
randomly placed circles that can be tapped to generate pitched
drum sounds.

Figure 1: Menu and "ripple" instrument

Many of the instruments provide visual feedback as users
interact (figure 3). When a user touches the instrument, “ripple,”
circles of increasing radii are drawn onto the screen, centered at
the point of contact (figure 1). When the user releases, the circles
are erased. With “sink,” when users touch and drag on the screen,
they draw a rectangle that sinks to the bottom of the screen when
they release (figure 1). The size of the rectangle corresponds to
how resonant the sound produced is.

Levin and Maceda describe their pieces Dialtones (2001) and
Ugnayan (1974) in terms of sonic textures rather than melodies
and rhythms, presumably because the systems don’t allow for
precise coordination between the sound-making devices [16].
The same is true for Tiny Touch Instruments, so I also opted to
primarily explore texture in my pieces Skating and Skipping.

4.1 Skating
Skating was notated as a graphic score laid out in frames, with
some accompanying text instructions (figure 4). The frames are
laid out in minute-long increments, and performers were given
stopwatches to follow along with. Each frame introduced new in-
structions, and the background colors of the frames corresponded
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