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ABSTRACT

LoopBoxes is an accessible digital musical instrument de-
signed to create an intuitive access to loop based music mak-
ing for children with special educational needs (SEN). This
paper describes the evaluation of the instrument in the form
of a pilot study during a music festival in Berlin, Germany,
as well as a case study with children and music teachers in
a SEN school setting. We created a modular system com-
posed of three modules that afford single user as well as
collaborative music making. The pilot study was evaluated
using informal observation and questionnaires (n = 39),
and indicated that the instrument affords music making for
people with and without prior musical knowledge across all
age groups and fosters collaborative musical processes. The
case study was based on observation and a qualitative inter-
view. It confirmed that the instrument meets the needs of
the school settings and indicated how future versions could
expand access to all students. especially those experiencing
complex disabilities. In addition, out-of-the-box functional-
ity seems to be crucial for the long-term implementation of
the instrument in a school setting.
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CCS Concepts

•Human-centered computing → Accessibility; •Applied com-
puting → Interactive learning environments; Sound and mu-
sic computing;

1. INTRODUCTION
Over the past years, there has been a growing trend to-
wards digital musical instruments (DMIs) specifically de-
signed for people with disability experience [9]. Despite
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this growing interest, DMIs specifically designed to be used
by children with special educational needs (SEN) in school
settings are still rare. One problem is that most available in-
struments are designed for single-user interaction [9]. How-
ever, SEN school settings typically afford playing music in
groups, where teachers have to orchestrate the different in-
struments, and manage and maintain them in real time.
Accordingly, in a recent large-scale survey conducted in Ger-
many, teachers expressed a preference for simple, modular,
and interactive units that can be played together, rather
than complex individual instruments [12].

Thus, we set out to design an accessible set of DMIs that
fit with the needs of SEN school settings by focusing on
modularity, collaborative music making, tangible interac-
tion, and freely available open source components. This
paper describes the design approach as well as two studies
that informed the iterative design of the DMIs.

Our goal was not only to make the instrument suitable
for use in SEN settings, but also to develop an instrument
that is aesthetically appealing for both individuals with
and without disabilities, to counter the trend of considering
DMIs for this area as a “substandard practice” [5, p. 3].
Thus, we conducted a pilot study at a music festival with
a mixed audience. In the second step, we evaluated the
instrument at a SEN school.

2. RELATED WORK
There are numerous DMIs that have been developed for
people with disability experiences. These instruments are
also referred to as accessible DMIs (ADMIs) [9]. Commer-
cially available options include touchless instruments such
as Soundbeam,1 haptic controllers like Skoog2, breath con-
trolled instruments like the Magic Flute3, or instrument
that use mixed modalities like Touch Chord4, which is both
breath- and touch-controlled. Additionally, there are de-
velopments that are not (yet) commercially available, in-
cluding bespoke instruments like Kellycaster5, an adapted
guitar that allows chord selection by using a keyboard or
AI based instruments [4]. There are also tangible MIDI
controllers designed for education [1] and toolkits that al-
low music teachers to create their own customized music
interfaces [16]. The problem for widespread use is that lit-

1https://www.soundbeam.co.uk/
2https://skoogmusic.com/
3https://mybreathmymusic.com/en/magic-flute
4https://www.humaninstruments.co.uk/
5https://www.drakemusic.org/technology/
instruments-projects/the-kellycaster/
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Figure 1: First prototype of the step sequencer module

erature shows that for a large part of music teachers such
possibilities are not practical, since instruments not working
plug-and-play are hardly used [6].
Similar developments to ours have been presented in the

literature. Compared to our development, which is intended
to combine both controller and sound generation in the
long run, most of them do not work in standalone mode
[15, 3]. Moreover, others are too large for daily use in
schools (GRIDI6), take more experimental approaches to
music making [18] or use rather complex visual tracking
technologies that seem less suitable for everyday use [8].
A similar approach to collaborative music making in a

school setting has been presented in [17]. Here, the instru-
ment design was mainly related to well-known acoustic in-
struments (e.g., the piano or the drum). However, direct ref-
erences to acoustic musical instruments can be problematic.
On the one hand, they are typically oriented towards exist-
ing concepts taken from the original instrument, but reduce
their complexity. In SEN settings, this is sometimes associ-
ated with a deficit-oriented view (“inferior instruments” or
“no ‘real’ instruments”) [13, 5], or as undesired deviations
from cultural notions of “normality” (e.g., ‘normally’ a pi-
ano is not played with a button) [10]. In contrast, deviat-
ing from traditional instrument metaphors allows designers
to instead focus on the unique possibilities of DMIs, while
being able to tailor the interaction to the abilities of the
children. To address this issue, we developed instruments
that use interaction metaphors common in electronic music
making. Further, we decided to test our instrument with
a mixed audience as well as with a group of children in
an SEN setting to ensure the instruments are aesthetically
appealing to a broad user group and thus afford inclusive
music making.
Previous work emphasizes that people with disabilities

need to be involved in the development of technology for
people with disabilities in order to understand their individ-
ual needs [2]. In addition, in a school setting, other stake-
holders are significant: the teachers as well as the broader
school as an institution with specific pedagogical require-
ments. Those requirements were investigated in a compre-
hensive survey of SEN schools [10, 12], which revealed that a
major barrier to using DMIs is a general lack of knowledge
about their possibilities. In addition, there are basically
two different design approaches. Either the development
of generic instruments that are as flexible as possible or
the development of many simple instruments with clear af-

6https://www.gridi.info/

fordances that address different access needs. The survey
showed that for school use the second approach is preferred
by the teachers. Therefore, we decided to develop different
modules in a first step, which enable making music together
and exemplify possibilities of DMIs. These served as a start-
ing point in the course of our project. In the further course,
we want to continue expanding the modules and adapt them
to the individual needs of the students. The goal is to pro-
vide a larger selection of instruments from which teachers
can choose the most suitable ones. Furthermore, the survey
revealed a list of requirements from the perspective of music
teachers in SEN education. These include:

• manageability (ease-of-use, intuitive interaction)

• good sound quality

• financial viability

• robustness

• facilitating discovery learning and aesthetic experi-
ences

• multimodality (multisensory and direct feedback)

• to foster collaborative music making

• appealing design aesthetics

The initial design of LoopBoxes was informed by these
requirements, as described in the next section.

3. INITIAL DESIGN
Figure 2 shows a schematic view of the instrument. To en-
able collaborative music making, the instrument consists of
three modules with distinct functions. Two step sequencer
modules that also work as stand-alone instruments (see [11]
for a detailed description of the design) and afford the cre-
ation of (1) a melodic line and (2) a drum beat. Module
three controls the layers of a background loop, a low- and
high-cut filter, a stutter effect, and it mediates the overall
interaction.

All modules communicate via serial port with a laptop
running a Pure Data patch. The sound was distributed
using a headphone mixer enabling each musician to control
the volume with a separate control knob during the pilot
study. In the SEN school the sound was output using the
sound system that was available in the music room.

https://www.gridi.info/
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