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Figure 1: Two scientists causing trouble.

Abstract
This paper outlines the development and use of NIME supporting
active audience participation within You’re an Instrument!, an
immersive childrens’ theatre show that turns a planted audience
member into a musical instrument. We outline the use of wireless
gestural instruments in the show, exploring their novel use as
hidden props and theatrical devices that help invite audience
members into a fictional world. Through the creation of this
fictional world, we illustrate howDigital Musical Instruments can
be employed to build a narrative that may help to actively involve
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audiencemembers. This paper is a call for instrument designers to
consider using worldbuilding and storytelling techniques to more
actively engage audience members in discovering the workings
of new instruments.
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1 Introduction
This paper outlines the use of a wireless gestural instrument,
the AirSticks, in a novel theatre production involving musical
interaction. We explore their novel use as hidden props and the-
atrical devices and as a tool to invite audience members into a
fictional world where they participate in active music-making
through storytelling. We discuss the development and key discov-
eries relating to this active audience participation in an immersive
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childrens’ theatre showwe created that revolves around a planted
audience member being turned into a musical instrument.

Building on immersive theatre disciplines, we make the fol-
lowing proposal in the field of instrument design: worldbuilding
and storytelling that involves the audience can provide a scaf-
folding that promotes more active audience participation and a
new relationship with Digital Musical Instruments (DMIs).

2 Background
We first look to the discipline of ‘immersive theatre,’ as it is often
called, to investigate how other practitioners go about defining
and working with worldbuilding and storytelling that involves
the audience participation, and to explore crossovers in musical
disciplines.

The genre of immersive theatre has experienced a huge spike
of popularity in the past decade, with the advent of a wide variety
of theatre shows that espouse an intimate, choose-your-own
adventure experience of theatrical spectacle. This popularity is
in part due to Punchdrunk Theatre – a British theatre company
known for pioneering the immersive style of performance where
audiences interact with actors and explore elaborate set designs
in non-traditional spaces. In 2011, Punchdrunk premiered Sleep
No More [17], adapting Shakespeare’s Macbeth as a film noir
experience, allowing audiences to freely explore a multi-story
set, discovering scenes and characters in a nonlinear fashion. In
reality, this genre is a loosely defined and significantly broader
concept beyond what many refer to as ‘immersive theatre’ or
‘experience design.’ As Burickson [5], the author of ‘Experience
Design: A Participatory Manifesto’ puts it:

...the term experience design has been finding its
way into the conversations of designers and artists
and makers in an unexpected array of disciplines.
It’s not always clear what people mean when they
use the term, but it’s often met with an ah ha! look
in their listeners. This is what I’ve been trying to
do, they seem to be thinking [5].

The field of human–computer interaction (HCI) has also re-
flected on this concept through what is known as a diegetic
interface, an interface that is integrated into the narrative or
environment of a virtual space, allowing the participant’s inter-
actions to occur within the context of the story itself [14].

Specific to these kinds of works is the notion of ‘immersion’
in artistic experiences. We investigate below why techniques
such as worldbuilding and storytelling that involves the audience
are employed in art forms like theatre where active audience
participation is used. Specifically, we will focus on three types of
immersion Burickson [5] proposes.

2.1 Types of immersion
2.1.1 Psychological immersion. In a participatory experience, the
narrative provides the clues or direction as to why an audience
member might participate or take a particular action.

Despite these being fictional scenarios, the storytelling con-
tributes to a shared knowledge within the experience that guides
the audience to participate in concrete ways. Reason and Heine-
meyer [20] call this kind of technique ‘storyknowing,’ and they
have shown that storytelling workshops in diverse art forms have
encouraged participants to develop storyknowing and intrinsic
value through the process of inhabiting a story [20]. Of course,

literary fiction also serves to foster empathy and a kind of ex-
periential knowledge, enhancing people’s capacity to navigate
complex emotional landscapes [10].

Burickson [5] would call this type of immersion ‘psycholog-
ical immersion’ – being engaged in a personal manner as the
experience develops. This in turn allows for a richer experience,
as the audience personally relate to events that are occurring in
the experience.

2.1.2 Physical immersion. ‘Mise-en-scène’ is a term used in cin-
ema to describe all the worldbuilding elements found within the
frame of a shot. It literally means “placing on stage,” down to the
smaller more subtle elements on a set like the colour of the walls
or the paraphernalia on a bookshelf.

In a traditional theatre show or concert, the mise-en-scène
could be said to be all the objects, props and theatrecraft that
makes up the world that the actors or performers inhabit. This
is often referred to as ‘environmental storytelling’ or ‘spatial
dramaturgy,’ and is what Burickson [5] would call ‘physical im-
mersion.’ In the case of music, the beer glasses on the stage beside
jazz musicians and the low lighting could be considered to be the
mise-en-scène of a gig, physically setting the scene and marking
what kind of performance is about to happen.

2.1.3 Ontological immersion. Whereworldbuilding really thrives,
though, is in interactive, participatory theatre. In an immersive
environment where the audience is placed within the bounds
of the work not as passive bystanders but as active participants,
mise-en-scène plays a different, more important role. The design
of space and setting in immersive theatre goes beyond mere back-
ground, actively inviting the audience to explore and interact,
thus contributing to the narrative and emotional depth of the
experience.

Worldbuilding elements are crucial in immersive environ-
ments because they provide the sensory and narrative depth
and detail that encourages audience participation [15, 19].

Machon [15] notes that worldbuilding improves ‘sense-making,’
or the way we understand the scenario of an interactive experi-
ence. Burickson [5] would call this type of immersion ‘ontological
immersion,’ as we construct a personal understanding or narra-
tive coherence of what we are experiencing. This in turn allows
for a more rich experience, as the audience relates to things that
are occurring in the experience.

For instance, in Punchdrunk’s interactive VR work Believe
Your Eyes (2017), the actor that appears in the VR experience
subsequently appears in real life once the audience member has
left the venue, breaking down the notion of the static VR work
as a means of growing the audience’s interaction with the work
beyond the initial world they experienced. This multi-sensory
engagement is central to immersive experiences, as highlighted
in works by companies like Punchdrunk [15].

Here, the life of the work extends beyond the written dia-
logue or blocking, because the theatremakers have engaged in
worldbuilding around the traditional frame of a theatre show.
Retail services and customer-facing settings have already noticed
this, demonstrating that storytelling and theatrical elements can
significantly enhance engagement and creativity in service pro-
vision [12].

So far we have explored three types of immersion Burick-
son [5] puts forward – physical, psychological and ontological
immersion. These techniques are closely related to broader tech-
niques of narrative and worldbuilding. But what of these types of
immersion have been explored in music composition and DMIs?
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2.2 Related work
So far we have discussed the immersive techniques that centre
around storytelling and worldbuilding in the context of theatre.
To be clear, worldbuilding occurs already in music – when we
attend a live concert, as Small [21] points out, even concert halls
“. . . are highly specialized buildings, designed down to the last
detail to house not just musical performances but performances
of a very specific kind” [21]. That is, when we attend an orchestra
concert, the narrative is that of attending with a group of like-
minded people who are there to share in the consumption of a
skilled performance, and the mise-en-scène is everything from
the usher’s uniform to the plushness of the seats. In a sense,
this is like ‘immersive theatre’ in that it has a very clear style
and involves the audience in a very particular way. That being
said, the fact that diverse performances take place in the same
venue despite its consistent design, suggests that this aspect is
not typically a concern for musicians or performers, and likely
not for audiences either.

There are also comparisons to be made with immersive music
projects in the digital space that use different forms of mixed
and virtual realities, such as Laurie Anderson’s Puppet Motel
[1] (an interative CD-ROM), Pauline Oliveros’ Rotating Brains /
Beating Heart [2] (a mixed reality performance) and Juan Carlos
Vasquez’s Ecstasy / Light / Inertia [23] (an interactive gamified
musical experience).

However, what we are interested in is how these immersive
techniques apply to a more active audience experience in the
context of a live performance and DMIs. That is, how can these
techniques be used when audiences are active participants in the
music?

Noting the spike in popularity of this genre in theatre, it is
interesting to observe that the realm of participatory music hasn’t
seen the use of these techniques as widely. That is, works such as
Ferrari’s SOCIÉTÉ 1 [11], Cardew’s Scratch Orchestra [6] and Louis
Andriessen’s Volkslied [3] which involve audience participation,
occur in the ‘world’ and narrative of a traditional concert hall or
venue. They are immersive in the sense that some performers
might surround the audience or break the fourth wall, but they
are not immersive in that they usually share the same background
context – the ‘world’ of functional musical performance.

It is worth noting that participatory music performances have
of course been presented at NIME in the past, such as Carsen’s
Mesh Garden [7], and DMIs have been utilised in several partici-
patory music performances such as Machover’s Brain Opera [16].
But in many participatory music works we have attended, the
lack of an explicit narrative around participation means that the
reason or story behind why an audience member is contributing
is because that is how the artwork functions. In immersive theatre,
that is not the case due to the narrative drive and worldbuilding
that occurs around the works – participation in this genre is not
just because “that’s how it works,” but because the audience’s
ontological, physical and psychological reality becomes that of
the work.

Thus, we posit that music and DMIs stand to benefit from
research that has already been conducted in immersive theatre
disciplines. These techniques have been shown to be an effective
means of increasing interest and engagement amongst audiences
across a broad spectrum of artforms [15]. Worldbuilding and
storytelling that involves the audience has been shown in above
sections to increase active participation, and we extrapolate on
this idea below using our own work as an example.

Figure 2: A trailer of You’re an Instrument! DOI:
10.26180/25807339

2.3 Project Background
The AirSticks is a small wireless device, that can be worn or put
into objects, which converts movement into sound. Utilising an
IMU, data is transmitted via Bluetooth to a computer running our
own custom software we call AirWare. The data from AirWare
is then interpreted and sent via MIDI or OSC to music making
software such as Ableton Live, Max/MSP or Supercollider. For a
detailed technical overview see [22].

The instrument has been developed at Monash University’s
SensiLab and used in hundreds of performances since 2013. The
overall focus of the AirSticks project is to bring accessible mu-
sic making experiences to the broader community. A detailed
technical review of the AirSticks is beyond the scope of this pa-
per. For more on the AirSticks as an Accessible Digital Musical
Instrument (ADMI) see [13].

3 The show
In late 2022, the three authors were approached to present a kids’
workshop at Casula Powerhouse in Sydney, Australia as part of
the Way Out West (‘WoW’) Festival for children and families.
The workshop would involve the AirSticks as a means of helping
children create music in a safe and enjoyable school holiday
setting.

However, the recruitment of the second author (E) - a profes-
sional actor - and the development time we had available to us,
meant the workshop slowly transitioned away from a workshop
into a theatre show. The key foundation we wanted to achieve
in the show was an interactive adventure that culminated in
the children playfully making music together with DMIs. We
ideally wanted to establish a rich and satisfying context for kids
to play music, as opposed to some technology workshops we
had witnessed previously which typically involved a hands-off,
‘play this’ approach. As development progressed, it became clear
that the best way to achieve this would be through a show, not a
workshop – thus You’re An Instrument! was born.

The show has since been performed 59 times to 4,300 students,
with a large focus on getting the show in front of children with
Disability in regional areas. The show continues to be toured,
including a season at the Edinburgh Fringe Festival 2025.

A trailer of the show can be viewed in Figure 2.

3.1 Plot
The show begins with a seemingly boring and conventional work-
shop on various music technologies, led by the first and third
authors (C and A), who introduce themselves as researchers,
wearing lab coats and using technical language. In the workshop,
which spans the history of instrument technology both analogue
and digital, the C accidentally reveals a twist: the existence of
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