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Figure 1: Sorting codes for thematic analysis.

Abstract

Touch is a key concept in music performance and interactive
music practice, encompassing both physical interactions and
metaphorical understandings. Within the NIME archive, how-
ever, touch remains largely untheorised as a concept, despite
its centrality to computer-mediated musical practice. Although
many works mention touch, the term carries multiple, often un-
examined meanings. We ask, then: What does NIME talk about
when it talks about touch?

We answered that question through a reflexive thematic anal-
ysis of the NIME archive with a semantic approach. We began
by constructing a corpus from the NIME proceedings, coding
the mentions of “touch” across 119 works, and iteratively sorting
and organising these codes to construct themes. We constructed
three major themes (Applied Technology and Design, Historical
and Contextual, and Expanded Discussion), and found that opera-
tional descriptions dominate NIME’s touch discourse. This paper
presents our methodology and results, and argues that without
conceptual clarity on touch, important dimensions of musical
expression and embodied interaction remain under-explored in
NIME. We conclude by highlighting areas for inquiry that bridge
music practice and technological design.
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1 Introduction

In the project Technologies of Touch, a three-year collaboration
between researchers at Universitit der Kiinste Berlin and Gold-
smiths University of London, we are exploring the role of touch
in musical interactions through wearable design interventions,
and by extension expanded definitions and notions of touch. In
the first phase of this project we have focused on developing an
expanded understanding of “touch” as a multifaceted concept
related to both human-computer interaction and music. Touch
carries significant conceptual complexity in HCI contexts, and
the same is true for musical ones, and we’re interested in under-
standing touch in this combined context.

Because NIME research lies at the intersection of HCI and
music, and as NIME community members ourselves, we looked
to the NIME proceedings to understand touch. We were surprised
to find little work that investigates an expanded concept of touch,
but in searching the corpus we saw that the word “touch” occurs
relatively frequently. This prompted our central question: What
does NIME talk about when it talks about touch?

In this paper we present our process of sorting, coding and con-
structing themes, and end with a discussion of how “touch” exists
within the NIME literature, and implications for future NIME
research at the intersection of musical practice and technological
design.

2 Context and background
2.1 Touch in music performance

Touch holds foundational significance in music, both as a mech-
anism of sound production and as a conceptual anchor for em-
bodied musical expression. In Western classical piano tradition,
“touch” describes the biomechanical and expressive relationship


https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode

NIME 26, June 23-26, 2026, London, UK

between fingertip and key, directly influencing tonal quality and
encoding personal musical style [15, 20]. Research distinguishes
struck touch (initiating attack from a distance, emphasising force
efficiency) from pressed touch (initiating from the key surface,
enabling tonal control), with each affording distinct expressive
affordances [20]. Beyond mechanics, touch encodes articulation,
or the character of attack and decay (staccato, legato, tenuto),
making it inseparable from musical interpretation [53].

Touch extends beyond the technical to encompass embodied
cognition and somatic practice. Movement researchers and mu-
sic educators in traditions like Dalcroze Eurhythmics recognise
touch as relational and communicative: the direct physical con-
tact between partners conveys timing, intensity, and phrasing
without explicit instruction, cultivating kinaesthetic empathy
and shared musical understanding [22]. Somatic approaches em-
phasise touch-like dimensions of sound itself, the haptic quality
of vibration and resonance that physically and emotionally move
the body, building awareness of self, others, and environment
through musical participation [31, 42, pg 3].

Contemporary performance research further emphasises the
expressive power of touch. In ensemble contexts, musicians use
touch and gesture to negotiate timing, entrain with partners, and
build interpretive consensus in real-time [18]. For digital musical
instruments, scholars note that expression is “inextricably tied”
to the performer’s touch; the intimate contact between hand and
interface that carries nuance and intent [35].

The challenge in DMI design is preserving this tactile sensi-
tivity. Digitisation risks flattening the embodied detail that per-
formers cultivate across years of practice in favour of resolving
the technical complexities to even make touch interaction pos-
sible [46]. Collectively, these perspectives reveal touch as a site
where technique, embodiment, intention, and social coordination
converge in musical meaning-making.

2.2 Touch in HCI

Human-computer interaction has developed sophisticated con-
ceptual and technical frameworks for understanding touch across
diverse contexts. Interest in touch interaction accelerated with
the introduction of multi-touch capabilities and the iPhone, and
as smartphones became ubiquitous touch interaction devices that
we use every day [24]. In this time, we created (and learned) a
new vocabulary of gestures to meaningfully interact with an XY
glass plane, and actions like tap, pinch, swipe, and rotate became
foundational interaction primitives [47]. HCI research established
design principles around touch: target sizing (7-10mm), gesture
consistency, multimodal integration, and context-sensitive adap-
tation across handheld and wall-mounted displays [21].

Beyond functional input, HCI has increasingly explored touch’s
affective and relational dimensions in recent years, through what
might be called HCI’s Third [6] and Fourth [3] waves. Touch is no
longer uni-directional, and haptic feedback systems have evolved
to provide the person using them with sensations that convey
feedback and information that has emotional valence, such as
vibration, force, texture simulation [34, 55]. Research on medi-
ated social touch demonstrates that remote touch (via vibrotactile
feedback between distant collaborators) can modulate physio-
logical response, increase trust, and establish bonds between
humans and systems [2, 28]. This work bridges neuroscience and
interaction design, revealing touch’s capacity for communication
with affective and psychological depth, as demonstrated by van
Erp et al [52].
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This work by van Erp et al is further expanded by Zhang et
al [57] to present a framework that distinguishes multiple dimen-
sions of touch: cutaneous (surface sensation, texture), kinesthetic
(proprioception, body awareness), and social/affective (emotional
bonding, presence). Emerging research on embodied interaction
further recognises that touch is not merely functional input but
a site where cognition, emotion, and social understanding in-
tertwine [11]. HCI has also investigated touch in specific social
situations, such as in health and care practice Zheng et al. [58],
or unprompted touch in social robotics [44]. Despite these ad-
vances, HCI scholarship on touch remains oriented more toward
mediated interaction at a distance or sensory feedback in virtual
systems, and less toward sustained, intimate contact between
hand and instrument during expressive performance [32]. This
positions HCI as a rich conceptual resource for NIME, particularly
in theorising affective and relational dimensions of touch that
remain under-articulated in musical interface design. This also
demonstrates the nuances of HCI touch that NIME is uniquely
positioned to offer, due to it being rooted in the embodied practice
of music making.

Ubiquitous computing increasingly means that the whole
world can be made touch-reactive and mediated by comput-
ers, and touch has begun to extend far outside the XY glass
plane [4, 49]. However, HCI has been largely concerned with
touch as interaction. Though considerable research exists on hap-
tics and communication through touch, Campagna and Chamber-
lain point out that the affective dimensions of touch, particularly
texture, temperature, and material qualities that carry emotional
and communicative significance, remain under-explored [10].

2.3 Philosophical notions of touch

Along with the role of touch in music and HCI, there are intrigu-
ing and useful philosophical ideas of touch that go some way to
bridge the technical reality of implementing touch in HCI and its
expanded musical meanings. Husserl, for example, details touch’s
“double sensation” [29, pg 36-40], that hand touching feels both ac-
tive (doing the touching) and passive (being touched), localising
the body as the “zero-point” of orientation. This is a useful way
of understanding the relationship between a musician and their
instrument, as it unifies subjective experience with the material
world.

Merleau-Ponty takes this idea further. Touch your right hand
with your left. Your right hand feels touched (passive) and your
left hand touching (active), but swap hands and the roles are
reversed [37, pg 93]. In this way, touch is not uni-directional,
and the roles are not necessarily separate; on the contrary, the
toucher and touched can indeed be the same “flesh”. This suggests
that the body and the world are the same intertwined elemental
tissue, and we perceive the world as our bodies extend into it -
leaving open the question of where the boundaries lie between
musician and instrument.

Nancy’s notions of touch add useful dimension. He claims that,
through touch, we are constantly in “maximal proximity without
fusion” [40, pg 27]. We are not in full contact with the world,
but in a state of contiguous sharing, enabling community and
togetherness without merging. Derrida tests these claims [16] by
tracing a line along notions of touch, beginning with Plato and
Aristotle through to Husserl and more recent phenomenology.
Derrida suggests that touch always invokes Christian teleology
of resurrection and incarnation: for example, Christ’s wounds
let you “touch” divine pain, but it remains incorporeal, sensed
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but untouchable. In this way he highlights touch’s impossibility.
Where Nancy sees the world as “pure tangency”, Derrida sees no
pure contact; instead of continuity, there is always interruption.

More recently, Manning adds a political dimension to touch [36,
pg 20], claiming that touch and movement are a way to seize
personal freedom. They use tango as an example: there is no fixed
leader and follower, the sensing bodies “reach across” imposed
boundaries of gender, nation, the self/the other, and generate
new non-hierarchical arrangements that resist control.

2.4 The Conceptual Gap

Despite the foundational significance of touch in music perfor-
mance and HCI’s sophisticated conceptual frameworks for under-
standing it, we found little systematic investigation or rigorous
engagement with touch as a concept within NIME scholarship.
While NIME research frequently engages with touch by exploring
multi-touch interfaces, investigating the role of mobile phones in
music performance, integrating haptic feedback, and exploring
the potential of wearable devices, we found these engagements
largely functional and pragmatic, oriented toward solving spe-
cific interface or expression challenges rather than interrogating
what “touch” actually means in the context of musical interaction.

This gap is curious and consequential. Music performance
privileges touch as a site of embodied expression, technique,
and social coordination. HCI has developed rich vocabularies for
understanding touch across functional, affective, and relational
dimensions. Yet NIME, which sits at the intersection of these
two domains and fundamentally depends on touch as a primary
mode of performer-instrument engagement, has not systemati-
cally theorised or mapped how touch is conceived, discussed, or
operationalised across its own literature and practice.

The absence is not one of disinterest. The term “touch” appears
frequently in NIME conference proceedings, papers, and project
descriptions. Rather, it is an absence of explicit conceptual en-
gagement. That made us ask ourselves: When NIME researchers
invoke “touch”, do they mean gestural input? Tactile sensation?
Embodied connection? Material resistance? Social presence? Af-
fective communication? The concept remains under-examined
within the field itself, even as it structures much of NIME’s cre-
ative and technical work [26].

This paper addresses that silence through a reflexive thematic
analysis of the NIME archive, asking: What is NIME talking about
when it talks about touch?

3 Methodology

This reflexive thematic analysis was carried out by 3 investiga-
tors.

3.1 Reflexivity statement

We approach this review not as impartial observers but as active
NIME community members, experienced designers, fabricators,
musicians, and theorists. Our interpretation of the literature is
inevitably shaped by embodied experience with interface de-
sign. As a result, this analysis contains the lived experience of
designers who deal with touch as engineering metric, as well
as tacit performance knowledge. Further, we acknowledge that
our ‘hybrid’ interface categorisations draw on tacit performance
knowledge.

3.2 The role of semantics

Semantics played a significant role in this study in two ways.
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3.2.1 Adopting a semantic approach. We adopted a semantic
approach to this analysis, which means that we focused on the
explicit language and concepts surrounding “touch” as they ap-
peared in each paper in the corpus. We deliberately did not infer
latent meanings to “touch” or impose interpretations based on
what we know about the subject, the authors’ intentions, or the
broader context of the specific work or the NIME field as a whole.
This approach privileges what is said over what might be implied,
allowing us to map NIME’s actual conceptual vocabulary around
touch rather than reconstruct it through external frameworks.

3.2.2  Limiting our inquiry to “touch”. We deliberately constructed
our data corpus based solely on the term “touch”, and did not
include related concepts (tactility, haptics, gesture, and so on).
The reasons for this are twofold:

¢ Clarifying the conceptual landscape. Limiting our in-
quiry to “touch” alone was to clarify this concept within
NIME. As no systematic analysis of “touch” within NIME
yet exists, a broader search including related terms would
risk obscuring the function of this term, rather than pro-
viding clarity. Our goal was to understand how the field
explicitly invokes touch, not to retroactively assign mean-
ings to work that uses different terminology.

e “Touch” already has a specific semantic meaning
unto itself. “Touch” carries specific meaning in both mu-
sic and HCI discourse, referring not just to physical con-
tact but extending to a constellation of meanings around
expressivity, control, and embodied connection, and we
wanted to understand all the ways in which this specific
term was being used. We did not impose any expectation
of physicality on mentions of the term; instead, we met
mentions of “touch” in the context in which they were pre-
sented, and did not exclude discussions of touch that were,
for example, metaphorical or did not include physicality
(on the contrary, we were keenly interested in these).

This semantic boundary allows for a focused reflexive analysis.
By focusing on “touch” as it appears in NIME’s own language - a
field that stretches back 25 years, and across all the technological
advancement and technical and cultural trends that have taken
place in that time - we can trace how the field has understood and
employed this concept without imposing external frameworks.
Future work might productively examine related terms and their
relationship to touch discourse, but that is beyond the scope of
this specific investigation.

3.3 Corpus Selection

We reviewed the complete NIME proceedings archive (2001-2025)
on Zenodo, where it is indexed. We searched titles and abstracts
using the wildcard ‘touch™ to capture all permutations, includ-
ing ‘touching, ‘touched’, ‘untouched’, ‘multi-touch’, and related
forms. We included all contribution types (full papers, perfor-
mances, demos, posters) as each represents distinct NIME prac-
tices. This initial search yielded 158 papers.

3.4 Filtering Stage

From the 158 papers, we conducted a filtering stage to exclude
those where “touch” appeared only in passing, lacked substan-
tive discussion, or referred solely to unrelated devices without
engaging the term “touch” as a concept or design consideration.
Three investigators independently reviewed papers, excluding
30 such cases. This left 125 papers for analysis.
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Figure 2:
Top: Distribution of the corpus over time
Bottom: Percentage of works mentioning “touch” by year of publication

To ensure alignment, the investigators first sorted the same
10 papers independently and then compared results, resolving
differences and agreeing on criteria before proceeding indepen-
dently.

3.5 Coding Process

We adopted a semantic thematic analysis approach, focusing on
explicit “touch” mentions. For each of the 125 papers, we searched
for “touch” within the work and coded the immediate context of
each mention. We copied codes from each work and pasted them
into a spreadsheet in Google Sheets.

To avoid redundancy, when papers contained multiple men-
tions of the same semantic category (e.g., ‘touch screen’ repeated
without conceptual variation), we coded only the first representa-
tive instance. This preserved context while preventing analytical
skew from papers heavy in one particular terminology. We first
discussed and aligned our approach as a team, and proceeded
individually. Through this coding process a further 6 papers were
eliminated from the corpus at this stage as there was no mean-
ingful mention of touch (for instance, simply mentioning the
existence of the iPod Touch), bringing the total number of papers
in the corpus to 119.

This process produced a total of 526 codes.

3.6 Constructing themes

After coding, we assigned each work an ID number to facilitate
cross referencing, then printed and physically cut out each coded
instance to enable manual sorting. This meant we could move
these codes around freely as we sorted and discussed. In famil-
iarising ourselves with the data we also used a highlighter to
mark each mention of the word “touch” in the codes. This made
quick scanning of each code much easier.

We did this thematic analysis as a team, and went through
several rounds of sorting the codes, refining our sorting, and dis-
cussing patterns. To begin we each took a portion of the codes and
sorted them into ‘buckets’ of meaning, then discussed. Through
these discussions we slowly combined our buckets into a central
group of buckets, that captured how we all understood patterns
across this data. Then, we investigated each of these buckets to
begin constructing themes. Each code was included in only one
theme, reflecting the main semantic content of the code.

Through this iterative sorting, discussion, and interpretation,
we developed three major themes that represent our analytical
understanding of how touch is conceptualised across the NIME
corpus: Applied Technology and Design, Historical Context, and
Expanded Discussions.

4 Results and Discussion

Our analysis extracted three themes: Applied Technology and De-
sign, Historical Context, and Expanded Discussion. In this section
we discuss each theme, and then finally, their implications.

4.1 Distribution of touch discussions over
time

Though the number of codes does not automatically indicate
a code’s richness or importance, it bears mentioning that the
Applied Technology and Design theme was by far the most pop-
ulated, with 453 of 526 codes (86.1%) grouped under it. Historical
Context gathered 40 codes (7.6%), and Expanded Discussions 36
(6.8%). See Figure 3 for a visualisation.

When we counted the number of papers that contained codes
mentioning each theme, we saw a similar pattern, with Applied
Technology and Design representing codes in 114 out of 119
papers (95.7%); Expanded Discussion representing codes in 16
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out of 119 papers (13.4%); and Historical Context representing
codes in 27 out of 119 papers (22.6%).

Lastly, we looked at how the corpus of 119 papers was dis-
tributed over time (see Figure 2, top). Though we can’t draw
any firm conclusions for these trends, it’s interesting that touch
mentions increase after 2007 and in the years following 2010,
two time frames that saw the debut of the iPhone (2007), which
provided a new realm of touch interaction that became ubiq-
uitous, and iPad (2010) which brought with it high-resolution
multi-touch technology. Notable also is the drop in mentions of
touch in 2021 and 2022, though this could be attributed to the
COVID-19 pandemic which brought with it several years of social
distancing. However other trends, such as the increase such as
that leading up to 2020 and the dropoffs in 2004, 2009 and 2016,
are not interpretable within this scope. It is also interesting to
note in Figure 2, bottom that, except for a slight increase in 2013,
the percentage of publications mentioning touch have always
been relatively rare (average of 4.46% of total publications per
year).

We want to emphasise that these trends over time, though
interesting to note, don’t necessarily indicate anything that can
be satisfied by this analysis. There would very likely be other
observable trends if the corpus was constructed on a number of
related terms along with touch (such a ‘tactile’ and ‘haptic’), so
we don’t consider these to be definitive results.

4.2 Theme 1: Applied Technology and Design

The most dominant theme in this research was Applied Technol-
ogy and Design. This theme captures hundreds of codes scattered
across many small categories that describe the technical aspects
of designing and implementing touch interaction.

The main categories of this theme include interface and inter-
action design, responses to emerging technology, applications in
response to emerging technology, technical limitations, musical
outcomes/relation to existing instruments. This theme was also

Code distribution, by theme (n = 526)
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by far the largest; out of 119 papers, 114 contained a code that
described how touch interaction was implemented. This indi-
cates that discussions of how touch interaction is implemented
has been present since NIME’s beginning, and continues today.
We can then surmise that there is within NIME a strong inter-
est in touch interaction, and activity around innovation in its
implementation in both hardware and software.

Some sub-categories within this theme also point to how NIME
deals with different aspects of this research. Some of these sub-
categories include the following:

4.2.1 Interface and interaction design. By far the largest cate-
gories, these contain codes describing details of interface design
(“Olly uses one Bare touch board in midi mode and four stretch ana-
log sensors embedded inside four elastic ribbons” [41]), interaction
design (“When users touch a surface, their fingers are illuminated
by the light plane and become visible to the camera below” [38]),
and general descriptions of how the application functions (“[The
hidden affordances] rely on the exploitation of features of the instru-
ment not necessarily connected to the sensor, such as rubbing on the
wooden sides of the box or touching the speaker” [56]). These are
categories rich with detail of experiments and implementation.

4.2.2 Responding to new technology. Codes here describing how
technologies enable explorations in new directions: “{W]e have
taken advantage of a new rear-projectable multi-touch sensing
technology with unique advantages in scalability and resolution, to
create novel musical interfaces for synthesis and control in a large
format dynamic workspace” [13]

4.2.3 Limitations. Here there were mentions of what couldn’t be
done with touch interaction (“When applied to touch-based tablets,
we find that many apparent touch interactions such as key-press are
quite deceptive” [51], “One of the (many?) issues for touchscreen-
based MCDs ... is the unavailability of force-feedback” [43]). Yet
these remained strictly technical, with no exploration of what
touch enables on a human level.

4.24 Musical outcomes/relationship to existing instruments. In
this category codes describe the musical or audio outcomes of
a given application (“Whenever the touch sensor is triggered, the
FSR pressure values control the velocity of the percussive sound and
the cut-off frequency of a low pass filter applied on the drone, al-
lowing for a continuous modulation within a deliberately restricted
range” [56]), or talk about how existing instruments inspired the
touch interaction at hand (“Tt is part of normal keyboard tech-
nique to use the sense of touch and the morphology of the keyboard
to navigate to the right position. When doing this without touch,
you have to rely on eyesight to avoid unintended key activations,
which might not be possible when playing difficult passages in-
volving both hands” [12]) It was interesting to note that, in a
field concerned with musical interaction, this category was con-
siderably smaller than the ones that describe the implementation.

This theme demonstrates that NIME’s touch engagement is
operational. When NIME talks about touch it describes rich tech-
nical detail across a variety of contexts, but scant exploration of
its implications for artistic and musical practice.

4.3 Theme 2: Historical and Contextual

Historical and Contextual codes appeared in 27 papers (22.6%).
Though the codes group around various historical points, they
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function primarily as technical justification rather than concep-
tual grounding. Under this theme codes were clustered into the
following categories: Don Buchla; the Theremin; commercial and
historical music technology; HCI methods; mainstream media
and commercial applications; NIME and NIME-adjacent work.

4.3.1  Don Buchla. References to Buchla establish the musical
applications of capacitive sensing (“Don Buchla pioneered the ap-
plication of both the touch keyboard and the analog sequencer to
modular synthesizers” [50]) but do not engage with what this
innovation enabled for synthesizer design, and does not inter-
rogate why Buchla chose this particular paradigm for musical
sensing.

4.3.2 The Theremin. The theremin also gets a few mentions,
but these do not engage with the impact of its innovation (“The
theremin being the first controller in the league of new instruments,
is one of the few instrument controllers where people have reached
a new level of virtuosity. It is therefore instructional to take a closer
look at it and compare it with the touch screen.” [19]).

4.3.3 Commercial and historical music technology. Mentions of
music technology seem to ground the work in a context and
do not investigate the existence of any of the given examples
(“Touch-screen interfaces have received increased popularity in
the last years, being produced commercially (as in the Lemur and
the Korg Oasys Workstation)” [7]; “With the ubiquity of MCDs
and robust multi-touchscreen technology, a great many number of
musical apps have appeared in recent years ... and more recently
the Ocarina, one of the All-Time Top 20 iOS apps by Smule” [43]).

4.3.4 HCI methods. HCI references were technical rather than
theoretical (“In parallel, computer input peripherals (Wacom tablets,
PQ-Labs multi-touch screen overlays, Sensel Morph) or tablet com-
puters (iPad) have appeared and have been used for music per-
formance” [48]; “Finally, various methods exist to facilitate fast
prototyping of multitouch input devices such as computational fab-
rics. The most common are capacitive touch sensors” [14]). We
found no codes that referenced existing HCI thinking around
these themes such as embodiment, affective experience, and so
on.

4.3.5 Mainstream media and commercial applications. The few
mentions of mainstream touch interaction, such as Disney and
Google’s Project Jacquard, are used to delineate the territory
and don’t provide any critical orientation (“The entertainment
industry has seen various attempts at integrating the sense of touch
with visual and audio media” [23]).

4.3.6 NIME and NIME-adjacent work. Even references to NIME
and NIME-adjacent work function as contextualising citations
(“Tingle has a custom built sensor that was adapted from an arti-
cle published during NIME 2011 ..” [17]; “The whole multitouch
research community is very familiar with see-through infrared
tracking, thanks to projects like the Reactable” [45]), and rarely go
further or adopt a critical stance.

The Historical and Contextual theme reveals an untapped re-
source for talking about touch: conceptual frameworks embedded
in NIME’s own history that remain largely unexplored.

4.4 Theme 3: Expanded Discussion

The theme of Expanded Discussion captures codes that present a
critical or conceptual viewpoint on what touch means beyond
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its technical function. These mentions are relatively rare (only
6.8% of codes), but they reveal important conceptual dimensions
that the other two themes do not capture. There are four cate-
gories that capture scattered conceptual work: Touch conveying
information; instrument design; affective/human experience; and
entanglement. These categories capture more isolated but con-
ceptually rich observations across 16 papers, while three papers
present more integrated critical perspectives.

4.4.1 Touch conveying information. These codes suggest that
touch can communicate, not only the present but also the past
(“Through the weaving of knots, the artist takes the position of a
contemporary ‘khipukamayuq’ (who was the person dedicated to
knot the khipu) seeking, from a decolonial perspective to encode
with the touch, the gestures and the different kinds of knots, the in-
terrupted legacy of this ancestral practice in a different experience of
tangible live coding and computer music, as well as weave the past
with the present of the indigenous and people resistance of the An-
dean territory with their sounds.” [9]). Additionally, musicians can
use tactility to communicate with each other, through the way
they handle their instruments (“In our improvisations, touch takes
center stage: we focus on how the tactility of each other’s interac-
tions with our instruments informs and transforms our own.” [25]).
These perspectives suggest that touch can function as a powerful
conveyor of cultural memory and interpersonal communication,
not simply as a technical control mechanism.

4.4.2  Instrument design. Touch, and the way an instrument sug-
gests it can be touched, can bridge the gap between culture and
entirely new instruments (“With a new instrument, there is no
history or examples of ways to play it. This makes the threshold
for starting to play it very high. ‘Visual-tactility’ ... refers to in-
terfaces that ‘beg to be touched’. We deem this important when
making a viable music controller, and it makes it easier to accept
for a potential musician” [17]). There is also the suggestion that
not touching is an interactive paradigm: “A touch-less gestural
interface is a type of alternate controller, which neither resembles
nor is inspired by any acoustic instrument” [54]. Together, these
observations suggest that touch, as well as its absence, shapes
how instruments invite musicianship and cultural acceptance,
extending beyond mere physical actuation.

4.4.3  Affective/human experience. Other codes speak of the fun-
damental nature of touch to our experience of what’s around us
(“Touch is the primary interface between the human body and the
outside world” [5]; “Revolutionary textile artist Anni Albers said,
we touch things to assure ourselves of reality” [33]). Some of these
locate the main channels of touch communication in the hands
(“In contrast, this is a new approach with an emphasis on the
opposite point of view; touching, treating and rubbing heavily
with fingers. As previous research shows, it is well known that
human interaction is sensitive and critical with hands, especially
fingers” [39]), and others suggest that touch experience can be
mediated by materiality (“The transience and occasional fragility
of assemblages encourages an orientation to performance, and in-
deed a deportment of the performer’s body, which emphasizes care,
deliberation, attentive listening and judicious touching. This form
of auditory-tactile exploration makes for a notable performance
aesthetic which is often characterized by moments of withholding
and hesitating to touch the assemblage” [8]). These codes position
touch as structuring human perception, communication, and per-
formance aesthetics, going beyond merely registering physical
contact.
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4.4.4 Entanglement. There are also considerations of touch as a
multi-faceted sense entangled with other kinds of stimuli (“In-
spired by Karen Barad’s concept of touch as an entangled, relational
act, we position touch as extending beyond physical interaction to
include the mediated interplay of gestures, sounds, visuals, and tem-
poralities in a networked environment” [25]), as well as with other
forms of communication (“This design approach pairs the expres-
sive potential of physical stretch with the natural expressivity of
the human voice, aiming to explore how this dialogue between
touch and voice can enhance musical communication” [1]). These
examples frame touch not as isolated contact but as inherently
relational, entangled with sound, voice, visuals, and communica-
tion in ways that reshape musical interaction.

Three papers dive deep into this question of what touch means
beyond implementation. These three works develop these con-
ceptual dimensions more fully across entanglement, touch as
relationship, and critical perspectives.

4.4.5 On touching and not-touching. In the first of these papers,
Bowers and Haas meditate on the meaning of both touching, as
well as not-touching, from a material perspective [8]. ‘It has been
more of a discovery though that different forms of touch/touching
need to be considered in performance including the most impor-
tant possibility of ‘non-touch’, of withholding and letting be, for at
least as long as to let a new sonic behaviour emerge ... slowly, then,
one begins to explore the different tactile qualities of the materials
anew”. They extend this to instruments, and consider touching
an instrument to be separate from other kinds of touch (“Beyond
considering touch as the means by which physical force is transmit-
ted to actuate an instrument or as an expressive gesture, we rather
experienced touch as a matter of tension — in particular, a tension
between expressive and destructive potentialities”). Most intrigu-
ingly, they consider not-touching to be as musically important
as touching, and the difference between these two states to be a
specific form of tension (“{C]lashing objects against each other or
bumping the assemblage in a heavily physical and haptic manner
appears as a very harsh form of touching that can be contrasted
with all the ways in which touch indexes moments of tension be-
tween a body and an assemblage, including those moments when
contact is withheld”). Bowers and Haas offer a perspective on ma-
terials and instruments that considers them an emergent quality
in their own right, brought into being by the touch of the player.

4.4.6  On touch as an entangled relationship. In the second pa-
per, Addae and Masuelli offer a unique perspective of touch that
comes from considering the relationship between the singer and
their voice [1]. They consider touch’s unique ability to convey
information: “While touch itself has a much lower bandwidth of
transducing information for perception than vision or audition, it
has a unique capacity to transmit emotional information. Conse-
quently, a performer’s tactile relationship with their instrument,
often represented through musical gesture, has been shown to play
a pivotal role in conveying their musical and emotional intent.”
Instead of locating touch experience only in the musician, they
suggest it can also extend to the audience: “From the perspective of
the listener, prior research suggests music perception fundamentally
involves a ‘motor-mimetic’ imitation of how the sound was created;
as such, the perceived physicality and ‘effort’ from the performer
has a significant impact on the audience’s response to musical per-
formance. Tactile metaphors (such as ‘sharp-blunt’, ‘smooth-rough’,
and ‘warm-cold’) play a significant role in a listener’s processing
and interpretation of musical sound.” They also draw parallels
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between the senses of touch and hearing, a perspective that
suggests intriguing lines of inquiry for NIME work in this area:
“Recent research demonstrates a strong correspondence between our
senses of touch and hearing: both senses are based on receptors that
can analyze amplitude, frequency, and waveform in response to
pressure stimuli (albeit with different degrees of subtlety), often
within perceptual ranges that are roughly compatible. As such, a
great deal of multisensory integration occurs between touch and
hearing when playing a musical instrument. Tactile feedback from
the instrument (achieved from factors such as the instrument’s
material, weight, arrangement of keys, strings, etc.) becomes key
in allowing musicians to develop virtuosity and expressive control
over their instrument ... it gives the performer a reliable under-
standing of how their physical gesture translates to sound.” Addae
and Masuelli frame touch as a multi-dimensional communica-
tive channel that connects performer, instrument, and audience,
offering rich implications for NIME.

4.4.7 Critical perspectives. In the third paper Honigman, Hochen-
baum and Kapur [27] emphasise the importance of touch from

the perspective of capacitive sensing, and suggest that touch is

the vehicle for virtuosity (“Touch is an integral part of the human

experience. It brings with it an intimate and innate knowledge that
often times can only be understood through the act itself. Almost all
traditional musical instruments require the player to touch them

in order for sound to be produced. Indeed it is the physical nature
of the instrument that allows a performer to achieve virtuosity
through repeated movements and gestures, eventually allowing
them to free their minds from the physical movements and focus

on higher-level musical ideas such as phrasing, expression, and
improvisation”). They are one of the few examples of placing a

distinction between touch interaction and musical interaction:
“Touch, as it is used in technology, lacks a certain subtlety that is

readily found in most tools and instruments. In the development
of NIMEs touch has focused so much on multi-touch displays and
gesture-restricting sensors that the conversation of what touch in

other contexts can achieve has been almost forgotten. Some of the

flaws with the current trend of new interface development in music

are lack of imagination, an over complication of design, or a re-
liance on novelty”; “In computing, touch dominates the interaction

between human and computer. However, touch in this context takes

on a slightly different meaning, and differs completely from how
one touches a musical instrument.”. Even in 2014, they adopted a

perspective of touch as it exists on phones and screens to be so

commonplace that we take it for granted, and seem to suggest

that musical touch is not aligned with this banal kind of function-
ality: “Touch capacitance was a novel way of opening a capacitive

circuit to allow the introduction of influence from outside conduc-
tive objects. Now, touch sensitive electronics have been integrated

into the daily fabric of our digital lives. From touch screen phones

to track pads, our fingers regularly slide over smooth capacitive sur-
faces, reaching levels of ubiquity where we no longer are aware of or
even impressed by them.” Honigman et al. demonstrate that NIME

can critically interrogate its touch paradigm. They distinguish

musical touch from computational touch, and diagnose the field’s

tendency to over-rely on multitouch displays. These pointed per-
spectives make the absence of these perspectives elsewhere in

the corpus all the more striking.

5 Implications

This thematic analysis demonstrates that touch discourse in
NIME is overwhelmingly operational. This isn’t a flaw; this is
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NIME’s foundational record of our history. It exists because NIME
is a community that has deeply considered, experimented, and
innovated in this field, producing a huge array of touch inter-
faces evolved from experimental prototypes to mature technol-
ogy. Therefore, this predominance of operational and technical
discussion reflects NIME’s history of hands-on innovation and
boundary-pushing engineering.

We now return to our central question. When NIME talks
about touch, it talks about how: sensing hardware, interaction
design, materials, and applications. Operational discourse con-
stitutes 86% of touch mentions, indicating a grammar of imple-
mentation, not interpretation. The other 14% reveals historical
contexts mentioned but rarely engaged, plus rare critical perspec-
tives.

The problem with this emphasis on operational factors is that
we’ve reached a plateau. The foundational technical challenges
of music technology are not necessarily solved, but the terri-
tory is well mapped; touch sensing, multi-touch mapping, and
gesture capture are well understood. Yet this maturity obscures
richer precedents. While our Historical and Contextual theme
connects to figures like Don Buchla, we rarely explore his vision,
even though that’s now more possible than ever before with our
mature capacitive tools.

With mature technology and touch embedded in everyday
life, exploring these latent themes has never been more press-
ing. Big Tech, by which we mean the capitalistic technologies of
late Western capitalism, has commodified touch into a simplified
and standardised interaction vocabulary of swipe, pinch, and
scroll, and trained us all to be fluent in this simplicity, but the
Expanded Discussions suggest that touch is much, much more
than this simple efficiency for navigating data. NIME excels at
experimentation that goes where commercial R&D cannot tread.
Rather than incremental how-to refinements, NIME is equipped
to tackle touch’s why: its phenomenology in performance, its
cultural resonances, its emotional bandwidth, its implications
for what instruments can be, and its capacity to forge new mu-
sical relationships. Yet, our analysis shows that these kind of
explorations remain outliers.

When considering touch, we should therefore ask ourselves:
How can NIME harness its conceptual resources, such as histori-
cal traditions, sensory theories, relational paradigms, to expand
touch beyond its current operational limits?

6 Conclusion

This analysis answers our central question: NIME talks about
touch primarily as operational implementation (86% of discourse).
The remaining 14% gestures toward richer possibilities that have
yet to find sustained development.

Given NIME’s long engineering heritage, this makes sense.
But as a music-centred community, this outcome demands action.
This work’s purpose has been to identify the conceptual gap, and
now the methodological paths remain open. Our experimental
DNA equips us to expand these latent themes, and push real
innovation in the role that touch plays not only in music, but
in music made with computers. With mature technology and
Big Tech’s commodification serving to contrast NIME’s potential,
this moment calls us to pursue not only the how of touch, but
the why.

S. M. Astrid Bin, maj nikita doehring, and Berit Greinke

Acknowledgments

We are grateful to our collaboration partners for their theoretical
input and feedback on this work: Arianne Jefualt, Atau Tanaka,
Sabine Huschka, and Federico Visi.

Technologies of Touch is funded by the Deutsche Forschungs-
gemeinschaft (DFG, German Research Foundation) - 547565326,
under the UK-German Funding Initiative in the Humanities pro-
gramme.

7 Ethical Standards

We, the authors, confirm that there are no explicit or implicit
conflicts of interest with funders of this research.

This research was performed using the Reflexive Thematic
Analysis methodology. As such, the authors acknowledge their
explicit presence and participation in the analysis, and though
we used the RTA methodology to mitigate and contextualise our
bias, we readily accept that due to the nature of RTA our bias
exists.

LLMs and Al technologies were not used in the RTA process,
in accordance with the guidelines published by Jowsey, Braun,
Clarke et al in October 2025 [30].

References

[1] Maxwell Addae and Nina Masuelli. 2024. VocalCords: Exploring Tactile Interac-
tion and Performance with the Singing Voice. In Proceedings of the International
Conference on New Interfaces for Musical Expression.

[2] Ali Abdulrazzaq Alsamarei and Bahar Sener. 2023. Remote social touch frame-

work: a way to communicate physical interactions across long distances.

Journal on Multimodal User Interfaces 17, 2 (2023), 79-104.

Simone Ashby, Julian Hanna, Sénia Matos, Callum Nash, and Alexis Faria.

2019. Fourth-wave HCI meets the 21st century manifesto. In Proceedings of

the Halfway to the Future Symposium 2019. 1-11.

[4] Hrvoje Benko. 2009. Beyond flat surface computing: challenges of depth-aware
and curved interfaces. In Proceedings of the 17th ACM international conference
on Multimedia. 935-944.

[5] Kiran Bhumber, Bob Pritchard, and Kitty Rodé. 2017. A responsive user body
suit (rubs).. In NIME. 416-419.

[6] Susanne Bodker. 2015. Third-wave HCI, 10 years later—participation and
sharing. interactions 22, 5 (2015), 24-31.

[7] Paolo Bottoni, Riccardo Caporali, Daniele Capuano, Stefano Faralli, Anna
Labella, and Mario Pierro. 2007. Use of a dual-core DSP in a low-cost, touch-
screen based musical instrument. In Proceedings of the 7th international con-
ference on New interfaces for musical expression. 394-395.

[8] JohnBowers and Annika Haas. 2014. Hybrid resonant assemblages: Rethinking

instruments, touch and performance in new interfaces for musical expression.

In Proceedings of the International Conference on New Interfaces for Musical

Expression.

Laddy P Cadavid. 2020. Knotting the memory//Encoding the Khipu_: Reuse

of an ancient Andean device as a NIME. In Proceedings of the International

Conference on New Interfaces for Musical Expression. 495-498.

[10] Marella Campagna and Rebecca Chamberlain. 2024. How material sensory
properties and individual differences influence the haptic aesthetic appeal of
visually presented stimuli. Scientific reports 14, 1 (2024), 13690.

[11] Wei Chen, Huanhuan Ma, and Da Dong. 2023. Social touch: intertwining with
embodied others. Frontiers in Psychology 14 (2023), 1171062.

[12] Palle Dahlstedt. 2017. Physical interactions with digital strings-a hybrid
approach to a digital keyboard instrument. In Proceedings of the International
Conference on New Interfaces for Musical Expression. 115-120.

[13] Philip L Davidson and Jefferson Y Han. 2006. Synthesis and control on large
scale multi-touch sensing displays. In Proceedings of the 2006 conference on
New interfaces for musical expression. 216-219.

[14] Josh Urban Davis. 2019. Hlumiwear: A fiber-optic etextile for multimedia
interactions. In Proceedings of the International Conference on New Interfaces
for Musical Expression. 449-454.

[15] Alessandro Dell’Anna, Marc Leman, and Annamaria Berti. 2021. Musical
interaction reveals music as embodied language. Frontiers in Neuroscience 15
(2021), 667838.

[16] Jacques Derrida. 2005. On Touching—Jean-Luc Nancy. Stanford University
Press.

[17] Rhys Duindam, Diemo Schwarz, and Hans Leeuw. 2015. Tingle: A Digital
Music Controller Re-Capturing the Acoustic Instrument Experience. In New
Interfaces for Musical Expression (NIME). 4.

[18] Andrew Geeves, Doris ] Mcllwain, and John Sutton. 2014. The performative
pleasure of imprecision: a diachronic study of entrainment in music perfor-
mance. Frontiers in Human Neuroscience 8 (2014), 863.

E

=

[9



What NIME talks about when it talks about touch

[19]

[20

[21]

[22]

[23

[24]

[25]

[26

[27]

[28]

[29

[30]

[31]

[32]

(3]

[34

[35]

[36

[37]

[38

[39]

N
S

N
B

[45]

[46

Giinter Geiger. 2006. Using the touch screen as a controller for portable
computer music instruments. In Proceedings of the 2006 conference on New
interfaces for musical expression. 61-64.

Werner Goebl. 2017. Movement and touch in piano performance. In Handbook
of human motion. Springer, 1-18.

Jenna L Gorlewicz, Jennifer L Tennison, P Merlin Uesbeck, Margaret E Richard,
Hari P Palani, Andreas Stefik, Derrick W Smith, and Nicholas A Giudice. 2020.
Design guidelines and recommendations for multimodal, touchscreen-based
graphics. ACM Transactions on Accessible Computing (TACCESS) 13, 3 (2020),
1-30.

Karin Greenhead and John Habron. 2015. The touch of sound: Dalcroze
Eurhythmics as a somatic practice. Journal of Dance & Somatic Practices 7, 1
(2015), 93-112.

Eric Gunther, Glorianna Davenport, and Sile O’Modhrain. 2002. Cutaneous
grooves: Composing for the sense of touch. In Proceedings of the 7th interna-
tional conference on New interfaces for musical expression. 73-79.

Hejar Giirliik, Malte-Levin Jauer, and Maria Uebbing-Rumke. 2014. Design
and evaluation of a multi-touch interaction language for approach controllers.
In Proceedings of the International Conference on Human-Computer Interaction
in Aerospace. 1-4.

Jocelyn Ho, Michat Seta, and Dirk Stromberg. 2025. My Sunset Is your Sunrise.
In Proceedings of the International Conference on New Interfaces for Musical
Expression. 78-82.

Simon Holland, Katie Wilkie, Paul Mulholland, and Allan Seago. 2013. Music
interaction: understanding music and human-computer interaction. In Music
and human-computer interaction. Springer, 1-28.

Colin Honigman, Jordan Hochenbaum, and Ajay Kapur. 2014. Techniques in
swept frequency capacitive sensing: An open source approach. In Proceedings
of the International Conference on New Interfaces for Musical Expression. 74-77.
Gijs Huisman, Aduen Darriba Frederiks, Betsy Van Dijk, Dirk Hevlen, and
Ben Krése. 2013. The TaSSt: Tactile sleeve for social touch. In 2013 World
Haptics Conference (WHC). IEEE, 211-216.

Edmund Husserl. 1989. Ideas pertaining to a pure phenomenology and to a
phenomenological philosophy: Second book studies in the phenomenology of
constitution. Vol. 3. Springer Science & Business Media.

Tanisha Jowsey, Virginia Braun, Victoria Clarke, Victoria Clarke, Deborah
Lupton, and Michelle Fine. 2025. We reject the use of generative artificial
intelligence for reflexive qualitative research. (October 2025). https://ssrn.
com/abstract=5676462

Ozgun Kilic Afsar, Yoav Luft, Kelsey Cotton, Ekaterina R Stepanova, Claudia
Nuriez-Pacheco, Rebecca Kleinberger, Fehmi Ben Abdesslem, Hiroshi Ishii, and
Kristina Hook. 2023. Corsetto: A kinesthetic garment for designing, composing
for, and experiencing an intersubjective haptic voice. In Proceedings of the
2023 CHI Conference on Human Factors in Computing Systems. 1-23.

Marco Kurzweg, Yannick Weiss, Marc O Ernst, Albrecht Schmidt, and Katrin
Wolf. 2024. Survey on haptic feedback through sensory illusions in interactive
systems. Comput. Surveys 56, 8 (2024), 1-39.

Sandy Ma and C Martin. 2025. Touching wires: tactility and a quilted musical
interface for human-AI musical co-creation. In Proceedings of the International
Conference on New Interfaces for Musical Expression. 296-303.

Karon E MacLean. 2022. Designing affective haptic experience for wellness
and social communication: where designers need affective neuroscience and
psychology. Current Opinion in Behavioral Sciences 45 (2022), 101113.

MM Mainsbridge and Kirsty Beilharz. 2014. Body as instrument-performing
with gestural interfaces. In Proceedings of the international conference on new
interfaces for musical expression.

Erin Manning. 2006. Politics of touch: Sense, movement, sovereignty. University
of Minnesota Press.

Maurice Merleau-Ponty, Donald Landes, Taylor Carman, and Claude Lefort.
2013. Phenomenology of perception. Routledge.

Matthew Montag, Stefan Sullivan, Scott Dickey, and Colby Leider. 2011. A
low-cost, low-latency multi-touch table with haptic feedback for musical
applications. In Proceedings of the International Conference on New Interfaces
for Musical Expression. 8—13.

Yoichi Nagashima. 2016. Multi Rubbing Tactile Instrument. In Proceedings of
the International Conference on New Interfaces for Musical Expression. 168-169.
Jean-Luc Nancy. 2008. Corpus. Vol. 4. Fordham Univ Press.

Antonella Nonnis and Nick Bryan-Kinns. 2020. "OAot: music making to
scaffold social playful activities and self-regulation. In Proceedings of the Inter-
national Conference on New Interfaces for Musical Expression. 557-558.
Cheryl Pallant. 2018. Writing and the body in motion: Awakening voice through
somatic practice. McFarland.

Tae Hong Park and Oriol Nieto. 2013. Fortissimo: Force-feedback for mobile
devices. In Proceedings of the International Conference on New Interfaces for
Musical Expression. 291-294.

Priyankari Perali and Robin R Murphy. 2026. Unprompted Touch with Touch
Surface Characteristics: A Survey. ACM Transactions on Human-Robot Interac-
tion 15, 1 (2026), 1-30.

Spencer Salazar and Ge Wang. 2014. Auraglyph: Handwritten computer music
composition and design. In Proceedings of the International Conference on New
Interfaces for Musical Expression. 106-109.

Jan Schacher. 2022. Capture and express, question and understand: Gloves in
gestural electronic music performance. Wearable Technologies 3 (2022), 5.

[47]

[48]

[49]

NIME 26, June 23-26, 2026, London, UK

Sebastian Schmidt, Miguel A Nacenta, Raimund Dachselt, and Sheelagh
Carpendale. 2010. A set of multi-touch graph interaction techniques. In
ACM International Conference on Interactive Tabletops and Surfaces. 113-116.
Diemo Schwarz, Wanyu Liu, and Frédéric Bevilacqua. 2020. A survey on the
use of 2D touch interfaces for musical expression. In New Interfaces for Musical
Expression (NIME).

Orit Shaer, Eva Hornecker, et al. 2010. Tangible user interfaces: past, present,
and future directions. Foundations and Trends in Human—Computer Interaction
3, 1-2 (2010), 4-137.

[50] Jeff Snyder and Andrew McPherson. 2012. The jd-1: an implementation of a

[51]

hybrid keyboard/sequencer controller for analog synthesizers. In Proceedings
of the International Conference on New Interfaces for Musical Expression.
Bradley Strylowski, Jesse Allison, and Jesse Guessford. 2014. Pitch Canvas:
Touchscreen based mobile music instrument. In Proceedings of the International
Conference on New Interfaces for Musical Expression. 171-174.

[52] Jan BF Van Erp and Alexander Toet. 2015. Social touch in human-computer

[53]

[54]

[55]

[56]

[57]

[58]

interaction. Frontiers in digital humanities 2 (2015), 2.

Felipe Verdugo, Justine Pelletier, Benjamin Michaud, Caroline Traube, and
Mickaél Begon. 2020. Effects of trunk motion, touch, and articulation on
upper-limb velocities and on joint contribution to endpoint velocities during
the production of loud piano tones. Frontiers in Psychology 11 (2020), 1159.
Gabriel Vigliensoni and Marcelo M Wanderley. 2012. A quantitative compari-
son of position trackers for the development of a touch-less musical interface.
In Proceedings of the International Conference on New Interfaces for Musical
Expression.

Xin Wang, Baoguo Xu, Wenbin Zhang, Jiajin Wang, Leying Deng, Jingyu
Ping, Cong Hu, and Huijun Li. 2023. Recognizing emotions induced by wear-
able haptic vibration using noninvasive electroencephalogram. Frontiers in
Neuroscience 17 (2023), 1219553.

Victor Zappi and Andrew McPherson. 2014. Dimensionality and appropria-
tion in digital musical instrument design. In Proceedings of the International
Conference on New Interfaces for Musical Expression. 455-460.

Gaoqing Zhang. 2023. Haptics for human-computer interaction: From the
skin to the brain. Foundations and Trends® in Human—Computer Interaction
17, 3-4 (2023), 173-300.

Caroline Yan Zheng, Yuting Chen, Adrian Latupeirissa, Georgios Andrikopou-
los, Anna Stahl, and Madeline Balaam. 2025. Towards caring touch from
technologies: Knowledge from healthcare practitioners. In Proceedings of the
2025 CHI conference on human factors in computing systems. 1~16.


https://ssrn.com/abstract=5676462
https://ssrn.com/abstract=5676462

	Abstract
	1 Introduction
	2 Context and background
	2.1 Touch in music performance
	2.2 Touch in HCI
	2.3 Philosophical notions of touch
	2.4 The Conceptual Gap

	3 Methodology
	3.1 Reflexivity statement
	3.2 The role of semantics
	3.3 Corpus Selection
	3.4 Filtering Stage
	3.5 Coding Process
	3.6 Constructing themes

	4 Results and Discussion
	4.1 Distribution of touch discussions over time
	4.2 Theme 1: Applied Technology and Design
	4.3 Theme 2: Historical and Contextual
	4.4 Theme 3: Expanded Discussion

	5 Implications
	6 Conclusion
	Acknowledgments
	7 Ethical Standards
	References

