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ABSTRACT

The design of digital musical instruments represents a com-
plex role that incorporates creative practice, design and en-
gineering. It is, of course, a deep discussion topic and re-
search focus within the NIME community. This paper dis-
cusses how digital luthiers approach design through a reflex-
ive thematic analysis that inductively explores their prac-
tice. This work builds on a study that includes interviews
with 27 digital luthiers from various backgrounds and varied
motivations, originally motivated to better understand tool
use in digital lutherie. The themes presented provide con-
structed narratives that affirm assumptions that intuitively
appear likely and provide interesting insights and develop-
ments for further exploration that are fitting and relevant to
the NIME community. This discussion finds nuances in how
digital luthiers approach design as a problem and in search
of inspiration. It also explores how interaction and control
are often the primary focus of digital luthiers and that they
emphasise opinionated and directed design choices. These
ideas are then considered in relation to existing ideas from
the field.
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CCS Concepts

•Applied computing→ Sound and music computing; •Human-
centered computing → HCI theory, concepts and models;

1. INTRODUCTION
Much like the term digital musical instrument (DMI), dig-
ital lutherie is used to refer to a fluid and interpretable
concept. Though the term digital musical instrument is a
common term used in music technology research, the term
does not have a broadly accepted definition. Miranda and
Wanderley [28] suggest that a DMI is an instrument that
uses ’computer-generated sound’ and features a control sur-
face to act on musical parameters in real time.
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The interviews from this study suggest it is difficult to be
prescriptive in defining DMI. In this work, participants sug-
gest DMIs may require some adherence to the use of discrete
systems or real-time performance capacity. But ultimately,
it is clear that exceptions are abundant, and providing a
concrete definition of the term actually has very little func-
tion in the wider sense of instrument creation. Much like
DMIs, Digital Lutherie is a term used to capture a wide
range of practices in the multifaceted role of designing and
using DMI, often incorporating the designer, builder and
performer in various permutations [23]. Such a role captures
many different backgrounds and approaches to design and
likely offers nuanced ideas valuable in both digital lutherie
and the wider context of design research.

This paper is based upon a previous study and analy-
sis [32], presenting an additional reflexive thematic analy-
sis of 27 standardised open-ended interviews with promi-
nent digital luthiers to provide an introspective exploration
of their ideas. Using an inductive approach to analysis,
four themes are generated titled ‘Problem Solvers’, ‘Inspira-
tion Seekers’, ‘Opinionated Designers’ and ‘Interaction and
Mapping’. These themes provide both an affirming reflec-
tion of the concepts pursued in the field of DMI design and
suggest details and complexities that may feed into future
investigation and discourse.

2. BACKGROUND
The practice of design is predominantly researched within
domain-specific contexts as generalisations of design have
failed to effectively incorporate aspects such as the creative
and innovative requirements of design [36, 35, 9]. C-K the-
ory was presented in an effort to better reconcile these re-
quirements, but despite the attempts to incorporate these
factors [20], the research design community has not set-
tled upon it. It is suggested by Dorst [14] that design re-
search exists as a dynamic interaction between fields and
suggests that discussion is enriched by the cross-pollination
of different fields. Digital Lutherie naturally connects fields
such as software engineering and craft practices to create a
highly interconnected design space that incorporates many
domains [21]. Goel and Pirolli [19] suggest that the knowl-
edge required for a solution in design draws on a near-
limitless set of domains, forming a ‘design problem-space’
in which the designer operates. Ideas such as digital crafts-
manship explore the role of digital lutherie through the lens
of craft practice [2, 3, 4], drawing constructively on ideas
from programming languages [7, 18] and e-textiles [30] to
identify the digital mediums used as the materials that the
digital luthier works with. We can even look to the va-
riety in NIME publications itself to see that these ideas
draw on varied domains to explore the landscape of DMIs,
and the focus of deepening the understanding of digital



Figure 1: Reactable, Gechologic Loopsynth, EMG Instru-
ment, The Blade Axe, Ableton Push, Bastl Kastle Drum

lutherie is only growing as it becomes more apparent that
the performance and creation of DMI are often intrinsically
linked [23, 2]. As previous work based on the study pre-
sented in this paper indicates, digital lutherie is a flourishing
example of end-user development in practice [16], showcas-
ing meta-design [17] and social creativity [15] throughout
the DMI design ecosystem. Mirroring DIY and maker cul-
ture [37], digital lutherie continues to lower barriers to ac-
cess and democratise the high-performance technology re-
quired for digital lutherie [29, 27, 25, 38], constructing a
new archetype of designer who is no longer a specialist in
one area but stradles many domains.

3. METHODOLOGY

3.1 Motivations
This study was originally designed to investigate how digi-
tal luthiers choose their tools, particularly in relation to the
programming languages they use. The authors provide per-
sonal statements to contextualise their background and mo-
tivations as researchers in a prepublication [33], published
ahead of the study this work is based upon. Due to the
rich nature of the data produced through this study, this
additional analysis has been conducted to explore further
ideas presented by participants that were not captured in
prior work. This analysis was driven by observations in the
coding process of the original study analysis that were not
explored previously and centred around the research ques-
tions:

What distinct problem spaces do instrument designers con-
sider to be involved in instrument design?

How do instrument designers define a digital musical in-
strument?

This formed the basis for a research question motivating
this analysis:

Figure 2: Alpha Sphere, Ladies Glove, Polaron, Linnstru-
ment, The Däıs, Concertronica

How do digital luthiers approach design?

3.2 Design
This study is built upon a qualitative method to provide
deep and nuanced insight into the practice of digital luthiers.
Reflexive thematic analysis (TA) is a powerful tool for human-
computer interaction research which does not inherently
include a theoretical framework such as grounded theory
of discourse analysis [39, 10]. As such, Reflexive TA can
offer flexibility for the researcher to define their research
paradigm and apply a well-structured method to guide their
analysis [11]. In this paper, we apply a phenomenolog-
ical approach, exploring the personal perspective of digi-
tal luthiers and working inductively, focused on our inter-
pretation of the participant’s interviews, observing explicit
semantic concepts introduced by participants, with some
consideration of latent, underlying meaning where relevant.
The study comprised standardised open-ended interviews,
with 22 participants engaging with an interviewer via video
call and five via email. Interviews were 20 - 60 minutes at
the discretion of the participant. An ethical review by the
University of West England’s Computer Science and Cre-
ative Technology Faculty Research Ethics Committee was
carried out ahead of the study, and all participants con-
sented to participate.

The approach for the analysis in this work follows these
steps:

• Data familiarisation period for reviewers
• Data coding using Quirkos software
• Deep exploration of data through previous analyses
• Themes creation
• Iterative reflection and development of themes
• Refining and naming themes, providing critical dis-

cussion and writing paper

The design of this study is provided in detail in the pre-
publication [33].



3.3 Data
This study used purposeful sampling to invite participants
based on their contributions to a range of novel digital mu-
sical instruments or association with an organisation that
produces instruments [12]. Participants were balanced ac-
cording to a loose set of categories; Commercial, Research,
Community and Artist with efforts made to also incorpo-
rate a diverse population, including gender, ethnicity, age
and experience levels. Demographics are provided in the
Appendix.
The data from this study is described in the prepublica-

tion [33] and publicly accessible via repository 1 to encour-
age using this data in future work. Some selected data is
provided in the Appendix.

4. RESULTS
This study analysis focused produced four themes. It should
be noted that these themes are not provided as some form
of concrete experience or rule, but rather shared narratives
that deepen the insight into digital lutherie as a practice.
For example, themes one and two show two contrasting de-
sign approaches, where digital luthiers are close to evenly
split in which approach they relate to most. As is developed
in the discussion, while often themes one and two describe
alternative approaches, there are examples of participants
relating the two, alternating based on context or develop-
ing from one to another. All of these themes present ideas
for further consideration and exploration by creating shared
narratives that build ideas from participants’ discussions.

4.1 Theme 1: Problem Solvers
In the discussion around digital lutherie practices, around
half of the digital luthiers interviewed in this study de-
scribed designing by starting with a concept or goal in mind,
presenting an approach that works backwards from an in-
tended outcome.

But yeah, [maybe] You start with a specific ques-
tion or problem that you have or wish for im-
provement on something (P5)

We sort of come in with a with an idea, like,
this is the it’s this type of thing, something that
works like this. That’s the starting point (P17)

This approach tends to present a more methodological
approach that has structured steps to reach a goal, often
implying more planning, such as in the case of P7, who
describes their sequence of steps, beginning with:

• Choose concept based on gap in market,
competitors product, innovative idea etc.
(P7)

Often, where this approach relates to commercial applica-
tions, the participants describe targeting a particular niche
or place within a marketplace. P9 and P19 describe ex-
amples of how they work back from design requirements
and their environment, leveraging practices that ease mass
production and work on the platforms they are targeting.

I use elements in the design that are easy to fab-
ricate with a lot of without high upfront costs.
(P9)

I tend to work backwards from the environment
that they expect the instrument to be used in.
(P19)

1https://github.com/muses-dmi/dmi-design-study

This goal-oriented approach is not only employed by more
commercially motivated digital luthiers, however, and this
theme is equally comprised of those whose motivations are
primarily their own musical practice.

A lot of the instruments that I’ve designed have
have come out of working on a piece of music
and saying oh well i want this sound [so that]
then comes from necessity right (P26)

So everything from my sort of design point of
view, all comes from performance. (P14)

This is often framed by participants as fulfilling a need
or targeting some form of deficit in existing instruments.
However, this theme also captures the perspective of those
who begin with other goals or concepts such as when P27
describes incorporating political messages and other values
into the design of new instruments.

So people are relating instruments now with po-
litical messages. And this is maybe one thing
this is changing about concepts and values. (P27)

P24 describes a focus on form and the user interaction as
a first priority.

Second, the user interface - its layout later de-
termines the functionality. It may sound odd,
as one should rather start the other way around.
But sometimes I prefer to invent a form first,
then think about what could it do. (P24)

This theme broadly identifies an approach by which digi-
tal luthiers set out goals and then approach design as problem-
solving.

The case was I want something that, that that
or behaves that way, how can I solve it? (P1)

I really want to be able to go the other way.
Like [having a range of sounds] I want to make,
and then just like, Okay, how can I make that
work. . . (P17)

This establishment of an initial problem implies the need
for problem-solving skills. Interestingly, P11 suggests that
this approach relates to experience with tools and technolo-
gies, describing how their practice moved from an approach
better described by Theme 2 into the problem-solving ap-
proach described in this theme as their knowledge and con-
fidence developed.

Nowadays, I think I have a different approach,
which is more like top to bottom, you know,
and in that, that’s probably also because I have
a better knowledge of the tools, especially like
hardware tools. . .

I know, like many of these techniques, you know,
I’m so so so I feel like now I can afford to think
about an instrument, like at a very high level
(P11)

4.2 Theme 2: Inspiration Seekers
In contrast to Theme 1, ‘Seeking Inspiration’ presents the
approach to design that pursues inspiration from the tech-
nology, or more broadly, the materials used in digital lutherie.
This approach was also discussed by around half of the
participants and, in these interviews, is not clearly biased
toward digital luthiers with specific motivations or back-
grounds. This theme provides a narrative where digital
luthiers seek inspiration for instrument design in their tools.



And then from there, what felt really exciting
to me was, [what] sensors are there, what are
the are the kind of analogue tools that then can
be converted into digital signal that then I can
use to [control] my music software, and that’s
where it got really exciting and still remains re-
ally exciting for me is, is being able to then build
controllers that are [in] as themselves kind of ob-
jects of curiosity. (P14)

P16 suggests that the approach described in Theme 1 can-
not exist alone and that it is important to find inspiration
in the technology that is used.

it’s fine to like, start an instrument making pro-
cess being like, you know, I want to make a live
coding instrument that allows me to live code
faster. But you can’t, you can’t just like, write
that in big letters in front of you, and then look
at it every day for inspiration. (P16)

They advocate for a deeper familiarisation of materials in
order to provide the instrument design process with direc-
tion.

And kind of like deep familiarisation with the
materials is also an add one of her principles.
But I think those looking at it, from the process
level gives you much more powerful kind of ideas
of how to get somewhere with an instrument.
(P16)

P4 relates to this by suggesting that these materials them-
selves have more influence on the outcome than they, as the
digital luthier, have, where they may believe that these ma-
terials limit the outcome more than they have the power to
influence it.

I find that materials and instruments will inform
me much more than I can inform them. So in
that sense, I have to kind of allow for a system
that will hopefully, allow me to to envision a
different applications. (P4)

The need to explore the design space is described by many
participants as a means for engaging with what is possi-
ble and not, given the available materials, a concept often
framed in DMI literature as the interplay between an in-
struments affordances and constraints [26]. Digital luthiers
directly appear to engage with this model during this ex-
ploratory process.

I like new things. But I really need to under-
stand what’s available and what’s not to define
[what] movements and new is different from pos-
sible. (P13)

P23s practice includes the use and development of new
tools for digital lutherie and looks to explicitly support the
inspiring and exploratory nature of the design process.

. . . because musician doesn’t know the goal that
they’re going for, but they know what they’re
not going for. And so to imagine a tool or tech-
nology that can support that exploratory, but
nonetheless focused process is is a real delicate,
active both tool building an interface design. (P23)

This approach is not confined to the exploration of hard-
ware and also demonstrated where software is the material
of digital lutherie [5, 8, 6]. For example, P20 explores iter-
ating around fragments of code and exploring the outcomes.

I just sort of play - I write small examples, like
SeqPal 0.1, that implement only the core of what
I want, and extend them until they become un-
wieldy. Then I reorient with the new context
and goals that I’ve come into. (P20)

4.3 Theme 3: Opinionated Designers
In their design practice, participants recognise a need for
digital instruments to narrow the design space into focused
artefacts that incorporate explicit choices.

And then of course, like when you actually cre-
ate a project, ie, you go from that kind of like
vast spectrum that is very, like, continuous, and
then you focus, like, I mean, in the concrete con-
cretization of it, you will have to narrow down
and like, make decisions about all of this. (P3)

Often this is realised through the call for ownership, even
when working in teams, where an individual may facilitate
focused and directed design choices.

I still think that even if it’s the team, there
should be an owner, . . . so that even though [they]
gather the inputs from all the people in the team. . .
they are the ones that have the opinionated de-
cision making rights.

If that is not the case, then more often than not,
you end up with a design by Committee, which
is not opinionated, most of the case. And which
often tends to become bland, and just general
purpose (P6)

P6 effectively captures the desire for this owner to incor-
porate the opinions of others whilst driving toward feature
sets that are curated and retain identity rather than being
overly generic.

Whilst many participants call for clear ownership in de-
sign, this does not suggest that one person makes choices
in isolation. Getting feedback and incorporating opinions is
critical to many participants’ approaches.

And so it’s kind of it really helps, like not having
people, you know, not having people having to
answer to your face, because like, they people
don’t want to offend you. (P12)

the only aspects that is required to realise the de-
sign and implementation of the instrument like
a, like, you always have to force yourself to re-
member that you’re doing this for musicians.
And, and that you’re not doing it for yourself,
to satisfy your needs to make weird tools. (P11)

you know, the most important thing is to like,
drop the idea when it’s not good early (P15)

This is broadly recognised amongst participants, who also
discuss how getting quality feedback remains a significant
challenge.

Another one that’s really, really hard to get, that
can be a help. Is, is a willing set of ears is,
you know, sudden another musician who’s will-
ing who is willing to invest the effort it takes to
think about an instrument which doesn’t exist
yet. (P19)



For some, continued feedback is achieved through inte-
grating their own musical practice, performing and com-
posing with both other instruments or the instrument being
designed.

Yeah, so my, like part of my music studio is
very like dedicated to like testing the instru-
ments that we build. (P25)

This is well exemplified by some participant’s responses
to the question, ‘What tools do (or could) play the biggest
part in helping with these challenges?’

Having a cello? Really, I play every day and
when I start my day playing cello I feel I did my
job. (P27)

Okay, it’s probably a weird answer. But like,
maybe the best tool is to keep playing music.
(P11)

Cannon and Favilla [13] suggest that this ongoing per-
formance and exploration is likely critical as expressivity
might only be fully explored given sufficient investment in
performance, meaning exploration in a continuous manner
is a tool in evaluation.
Importantly the focused approach does not preclude ac-

cessibility. Instead, it can be prioritised and become a driv-
ing factor of opinionated design.

Another critical part there, and that’s sort of a
recent concern of mine is , I’m very passionate
about accessibility, which is a big issue with a lot
of digital products in that people tend to focus
on a subset of the population that is fully abled.
(P6)

This does of course require proactive consideration from
digital luthiers, demonstrating the value of having directed
and deliberate ownership, where priorities of a given design
can be managed. This has the potential to extend to many
forms of accessibility and allows for digital lutherie to cater
to many needs.

You know, I don’t, I’m not a big proponent of
musical skill. I think it’s more about the, the
our familiarity with certain technologies than
any kind of, I don’t know, predisposition. . . . we
think that the [phenomenological feeling is] to
have a musical intention and get there not just
as quickly as possible, but as sort of thoroughly
as possible, can my body do something that feels
good, that makes a sound that feels good, and
if those things match up with minimal friction,
that’s the best. (P10)

4.4 Theme 4: Interaction and Mapping
Digital luthiers indicated that their primary focus and chal-
lenge when designing DMI was the interaction between player
and instrument, mapping interactions to sound. The rela-
tionship between gestures and the interface that is inter-
acted with and how these relate to sound parameters were
often described as simultaneously the most interesting and
challenging component of digital lutherie.

And mapping, for me, that’s maybe off again for
later, but mapping for me is is the most essential
part of instrument design (P4)

In the first instance, it was about ergonomics,
and making something that was tactile, and like,
sort of starting point was about finding a, like,
you know, a tactile like and fun interface. (P12)

An important aspect would be the relationship
between the gesture and the sound, the gesture
input and the sound output. One that is very
organic and very intuitive. (P23)

I think we have to consider that our ability to
build control structures for musical instruments
is just as much part of the instrument as the
thing which makes the tone (P19)

Participants suggest that the emergence of complexity
from mapping creates the quality of the instrument, where
through mapping the instrument is far more than the sum
of its parts.

And you can have some very simple audio and
some very simple sensors. But if you have nailed
your range and parameter mapping, then it’s go-
ing to, to be, it’s going to work. . . (P22)

Participants also often consider the implications of inter-
actions with the instruments, considering different perspec-
tives such as that of the audience.

And so if you abstract too much, then then you
as the musician, or the audience doesn’t even
know where the sounds coming from. And so
finding that that balance of intentionality, and
ergonomics that you can trace, rather than just
push a button or like move your hands around,
and things happen, we’re trying to kind of have
a one to one relationship there (P10)

This extends to the point where some view the impor-
tance of control as often associated with the wider definition
of a DMI, to the point where they describe the coupling of
control and sound generation as defining a DMI.

Like if you look for the definition of what DMI
is, it always comes down to having something
that has an interface separated from the place
where a sound is being produced . . . So to me,
that’s, that’s always been a problem because if
you disassociate the the, the interface from the
place where sound is coming from, you might
break the coupling or like the link between the
two, you know? (P11)

That is very rich. And so, if if we, in my case,
mapping of human input to sentences output is
the crux of the problem mapping can be thought
of as a very direct thing, or a very indirect thing.
And, Curiously, the most satisfying experiences,
in fact come from direct mapping, but then they
limit you ultimately, somehow get to more so-
phisticated forms of mapping that have the same
satisfaction as direct mapping, but that that of-
fer more in the asymptotic response or the in-
stability. (P23)

This is not a unanimous view and is contrasted by those
who lean into the opportunity of the fluidity afforded by the
separation of the controller and sound generator, with P20
discussing how technologies can facilitate such design.



The, the, you know, the interface itself, the idea
that you can abstract the gesture into many dif-
ferent outputs. And then, and then the idea that
you don’t have to choose just one way to play
but that we can create interfaces that are that
are multiple, and have have many different ways
to sort of adapt to the player rather than the
player just conforming to the instrument (P10)

But the way that I use supercollider is really like,
easy for that. I mean, I’ve mentioned like, the
use of multiple interfaces rather than just one.
So I guess in a way, that is an answer to the
question like the malts. Yeah. And kind of like
interfaces that are multiple rather than a single
object. And then he has supercollider because
like I can sort of do go from micro patterning to
more macro patterning and kind of like, operate
with a single gesture, but on like different layers
of where the meaning comes from. (P3)

The most interesting ideas in digital instruments
come from considering how we connect things -
through MIDI, as with SeqPal, or in terms of
moving code around. Innovating in that space
has made CircuitPython incredibly attractive.
(P20)

5. DISCUSSION AND FUTURE WORK
The analysis in this paper presents four themes that con-
struct narratives that focus on distinct aspects of how digi-
tal luthiers approach design. While alone these ideas are
insightful, when viewed together and within the context
of existing work, we can develop further insights into the
design processes of digital lutherie and begin to form hy-
potheses from observations that can be explored in future
work.
Perspectives in Themes 1 and 2 suggest an interplay be-

tween learning from and being inspired by materials and
problem-solving to reach an end goal. We see this described
by P11, who says:

So for a very long time, I had a more bottom
to top approach where I would start from the
hardware and its limitations and, and sort of try
to build an instrument around the, around the
hardware. (P11)

This might be viewed primarily in the context of Theme
2, which focuses on exploring the technology, directing and
influencing the design process. As seen in Theme 1, how-
ever, P11 moves on to relate to a problem-solving approach.
Through experience, P11 can focus on concepts and other
goals as they design. This reflects research into the rela-
tionship between domain experience when designing soft-
ware [1]. Due to the cross-domain nature of digital lutherie
we suggest that Digital luthiers operate between two modes
of design. In some instances, digital luthiers explore tech-
nology to find inspiration and familiarise themselves with
their ‘materials’[5, 2].

I think experience and knowledge provides a lot
of confidence and power, the knowledge is in-
credible because maybe I don’t have the experi-
ence to resolve some questions but my mentors
can see solutions in a short time, you can feel
these big problem for you, are just small problem
for other people making answers simple (P21)

Figure 3: Otto, Mutable Instruments Beads, Knurl, Roli
Seaboard, Artiphon Orba, Electronic Khipu

Alternatively, digital luthiers work to problem solve in
order to achieve a predetermined outcome or goal. These
approaches can be viewed in light of what Adelson and
Soloway [1] describe as depth-first and breadth-first problem-
solving. This opens up an interesting channel of enquiry
for future work to understand how digital luthiers alternate
between these modes of operation. We hypothesise digital
luthiers switch between exploration and problem solving in
order to explore new domains as they arise, develop a fa-
miliarity with the affordances and constraints [26] of their
materials and then problem solve in order to move toward
their overarching goals.

In Theme 3, there is a clear direction and intention de-
scribed in making DMI. Design is tightly focused rather
than generic, with clear direction and ownership being a
prolific strategy in DMI design. While this may seem a
restrictive and exclusionary practice, we suggest that opin-
ionated design is instead a powerful form of accessibility
when approached correctly. For example, this would facil-
itate putting design for specific needs at the forefront of
development by giving designers with those needs primary
ownership over the design process [34, 31, 24]. As this study
has also been used to explore the designer-tool relationship,
we find that this perspective on design presented by digital
luthiers further supports the role of end-user development
in the implementation of DMI, empowering users to take
ownership of the continued design of their instruments [32].

Finally, we observe that participants across the study
heavily emphasised their interest in the process of mapping
control to sound generation, a theme reflected in DMI re-
search [28, 22, 40]. While due to the clear interest in this
problem space, this observation is not surprising; it is affirm-
ing to see that through observational findings, this shared
focus across research and practice is well aligned and moti-
vates continued exploration in this area. Through mapping,
digital luthiers seek to create more expressive instruments,
which we suggest require expressivity to be reflected and
embedded in tools, furthering a call for end-user develop-
ment to be well factored into tool design for digital lutherie.



6. CONCLUSION
Given the themes developed in this paper, a narrative around
the design process used by this group of digital luthiers is
formed. These themes support and strengthen the NIME
community’s interests and suggest there is a great deal of
opportunity to invest in deepening our understanding of
how digital lutherie is approached. Analysis such as this,
based on inductive research that can observe practice in
the context of the deep and complex relationships it en-
compasses, is critical to the formation of new theories. By
studying the practice of various digital luthiers, interesting
lines of discussion are opened up. As we might presume
from work shared through venues such as NIME, the do-
main of musical control, often referred to as mapping, is a
key focus in the practice of digital lutherie and merits con-
tinued investigation and development. Opinionated design
is also demonstrated as a core philosophy in the design of
DMI, which we suggest with support from tools and the
ecosystem can be empowering, increasing accessibility and
democratising digital lutherie. Through our generation of
themes, we also highlight the approach to designing DMI
as an interplay between problem-solving and exploration of
materials, where further studies might explore these modes
of interaction and develop a better understanding of these
processes.

7. ETHICAL STANDARDS
This work was ethically approved by the University of West
England’s Computer Science and Creative Technology Fac-
ulty Research Ethics Committee. Participants volunteered
to take part following a call on forums, direct email corre-
spondence and referral of peers and community members.
All participants were provided an information pack detailing
the study and the use of any data generated before partici-
pating and signed a consent form to take part. Participants
had the right to withdraw at any time throughout the study
and were also given a period to review their transcripts and
redact any information before its publication.
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APPENDIX



A. POPULATION DEMOGRAPHICS

Gender Ethnicity Age
Male 14 White 21 18 - 24 1
Female 8 Asian 1 25 - 34 12
Non Binary 1 Latinx 1 35 - 44 6
Prefer not to say 4 Brazilian 1 45 - 54 2

Prefer not to say 3 55 - 64 4
Prefer not to say 2

Table 1: Participant demographics (N = 27)

B. PARTICIPANT INFORMATION
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