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Figure 1: Participants in the study engaging in their daily activities (dancing, unloading the dishwasher, walking, movement
explorations) while wearing SoniBand (highlighted as a black belt), a movement sonification wearable.

Abstract
The body technologies we design profoundly influence our somatic
experiences, yet they are often evaluated through short-term or one-
off studies. To design for sustained, longer-term engagements, we
need to understand how somatic experiences evolve when people
repeatedly interact with the same technology over time. With this
goal, we report on two in-the-wild studies of body sonification, one
with physically inactive individuals and another with professional
dancers. For one month, participants used SoniBand, a movement
sonification wearable, in their daily lives and shared their expe-
riences with us through questionnaires and in-depth interviews.
Drawing from the concept of trajectories, we identified four tempo-
ral patterns that characterized the participants’ evolving experience
with SoniBand: singular, sustained, deepening, and meandering. We
unpack these temporal trajectories and reflect on the characteristics
that may contribute to their emergence. Our findings offer insights
for studying and designing future technologies that embrace the
dynamic, evolving nature of people’s somatic experiences.
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1 Introduction
With the appearance of body sensing and actuating technologies,
Human Computer Interaction (HCI) and Interaction Design have
experienced a somatic turn [47, 61], characterized by the appear-
ance of different approaches to designing with the body (e.g.[46, 47,
59, 60, 70, 111]) and an increased focus on the experience of peo-
ple interacting with technologies (e.g. [47]). This somatic turn has
also prompted the emergence of body technologies (technologies
that sense and actuate on the body) across a multitude of appli-
cation domains, such as sports (e.g. [19]), rehabilitation (e.g.[72]),
reproductive health (e.g. [104]), performative arts (e.g.[18]), music
(e.g.[86]), and somaesthetic experiences (e.g. [47]).

Previous research has consistently demonstrated that the body
technologies we design profoundly impact our somatic experiences1
(e.g. [47, 59, 108, 111, 121, 128, 129]), transforming how we perceive
our identity [11], our body and movements [54, 56, 116, 128, 129],
1We adopt a non-dualistic view on the body [48], considering that somatic experi-
ences encompass both bodily and cognitive aspects, e.g. felt body sensations, feelings,
emotions, thoughts about the experience, appreciations, and so forth.
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our practices [92, 108, 130] and our emotional and social functioning
[1, 12, 28, 83, 98].

In interaction design, body technologies are often explored through
short-term or one-off studies, leaving longer-term investigations
into people’s engagements with these technologies relatively scarce
(e.g., [15, 63, 108]). This gap in longer-term research may seem at
odds with the fluid nature of our body, which is inherently dynamic,
fluctuating and continuously evolving [36, 42].

We contend that designing for meaningful, longer-term engage-
ment with body technologies requires first understanding how
people’s somatic experiences with these technologies unfold and
transform over time.

In this paper, we contribute to exploring this gap by examining
people’s somatic experiences of a particular type of body technol-
ogy -a movement sonification device- over the course of one month,
while they repeatedly interacted with the device in their daily lives.
We organized two in-the-wild studies in which participants en-
gaged with SoniBand. SoniBand is a wearable device for real-time
movement sonification previously studied in short-term evalua-
tions [54–56, 102, 113, 128], that offers four different metaphorical
sonifications of the wearer’s movement (wind, mechanical, tone
and water). The first study involved professional dancers, while the
second focused on physically inactive individuals - a choice that
enabled us to explore how longer-term experiences of SoniBand
would be for two different groups that had previously engaged with
it [56, 128]. During the month, all participants used SoniBand in
their daily lives as they saw fit, and reported on their experiences
through an online questionnaire and weekly in-depth interviews.

Using thematic analysis [9], we explored how participants’ so-
matic experiences with SoniBand changed throughout the study.
We focused on identifying commonalities and differences among
the sonifications that participants chose, the activities they used
it for, and their reported somatic experiences (e.g., body sensa-
tions, emotions, or reflections). We then organized these findings
by drawing on the concept of trajectories [40, 45, 121] to highlight
temporal patterns. In this paper, we understand trajectory as a flex-
ible, situated category that conceptually frames the evolution of a
participant’s experience with a technology. Rather than represent-
ing fixed types, our trajectories serve as interpretive lenses to help
others make sense of dynamic, contextual somatic engagements.

We identified four temporal trajectories: patterns that charac-
terize how the participants’ experience of using one of the sonifi-
cations, during a specific activity, repeated and changed over time.
During the study, the trajectories sometimes overlapped. These
trajectories, which we will illustrate with detailed examples from
our study, are:

• Singular experiences, with which participants engaged only
once.

• Sustained trajectories, in which participants’ somatic expe-
rience remained consistent over time, with little variation.

• Deepening trajectories, in which participants’ somatic expe-
rience became more profound with each engagement, lead-
ing to progressively richer and more nuanced insights into
their body, themselves, or the sonification.

• Meandering trajectories, in which participants’ somatic
experience varied significantly and unpredictably over time.

These temporal trajectories provide a conceptual tool for under-
standing longer-term somatic experiences with body technologies.
By unpacking these temporal trajectories, we highlight the factors
that contribute to their emergence, such as differences between the
two participant groups, or the choice of activities and sonification.

Our work contributes to addressing the gap in longer-term stud-
ies of body technologies. We contribute the four temporal trajec-
tories as conceptual tool to examine, understand and characterize
how an individual’s experience with a body technology unfolds
and evolves over time.

We also contribute insights from the two studies that show the
fluid and dynamic somatic experience that people have of a tech-
nology over time, when they engage with it repeatedly. Finally,
we also offer insights into designing future technologies that em-
brace the dynamic and evolving nature of somatic experiences.
These contributions can hold significance for body-centric research
communities within HCI and interaction design (including areas
such as soma design and other critical approaches to designing
with and for the body [44, 47–49, 122], embodied interaction and
movement-based design [46, 70, 111], and human-computer integra-
tion [69, 137]), to help study and design technologies that account
for the fluid nature of somatic experiences, and that meaningfully
weave into the fabric of people’s lives, over time.

2 Background
2.1 Body Sonification
To explore longer-term engagements with body technologies, in
this paper we turn to a specific type of body technology, body
sonification devices, which map signals sensed from a body (e.g.
movement [5, 56], muscle engagement [18, 87], or force [37]) to
a sound signal, so that a person can ’hear’ their body through a
body-sound feedback loop.

Body sonifications challenge rigid dichotomies between humans
and technology, as well as questions of agency [8]. From an experi-
ential perspective, they present fuzzy boundaries between the tech-
nology and the body, often rendering cyborgs [134]. Multiple works
have shown that experiencing a sound as emanating from the body
deeply influences how people perceive themselves, and how they
move and act [5, 11, 18, 37, 56, 72, 102, 103, 105, 128]. For example,
people feel bigger, heavier, more masculine and move more slowly
when they hear their own footsteps altered through a low-pass
filter [11, 13, 52, 112, 116]. Sound feedback loops can change peo-
ple’s perception of their limbs’ lengths (e.g., arms [71, 88, 114, 117–
120], the body’s perceived materiality (e.g., feeling that one’s hand
is made of marble [99]), or how people move during exercising
[5, 56, 57, 102, 103, 106, 107].

The effects of body sonification on people’s body perception and
behaviours can be attributed to the plasticity of people’s body expe-
rience [7, 14, 62, 100, 117]. How we experience our bodies is shaped
by the spatiotemporal correlation of multisensory and sensorimotor
signals, as well as individual and sociocultural influences (involving
memories, prior experiences and sociocultural norms) [115, 128].
Body sonification can thus be conceptualized as an entangled ex-
perience [87] between bodies, signals, culture and activities that
collectively influence somatic experiences.
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There is a rich body of work in HCI on body sonification. Prior
works emphasize contexts of sensorimotor activity and learning
[5, 6], such as sports (e.g. [39, 73, 93, 94, 106, 107, 132]), dance (e.g.
[18, 37, 50, 128]); exercising (e.g. [54, 56, 102]); rehabilitation [34,
93, 96, 97, 133], functional activities (e.g. [57, 101]); aerial acrobatics
[58], or walking (e.g. [13, 116]). Other contexts are interactive art
installations [21, 22] [26] and performances [18, 79, 80], chronic
pain [72, 103], somaesthetic appreciation [4], music [86, 87], and
sonification of abstract concepts, e.g. Laban Effort factors in [27].

However, as with other body technologies, body sonifications are
often examined in short evaluative studies or one-off research activ-
ities. Here, we are interested in examining the somatic experience
of body sonification over longer time periods.

2.2 Bodies Engaging with Technologies, Over
Time

Time is central in HCI and interaction design research and practice
[74, 84], as the very concept of interaction emphasizes the dynamic
gestalt of engaging with technologies [49, 64].

Interaction design as a field is increasingly focusing on issues of
temporality (the state of existing within time) [75, 84], exploring
slow design to foster sustainable human-technology relationships
[74, 75]; accounting for the interwoven temporalities in RtD [77];
or proposing designs that encourage slowing down [10, 53, 74].
There have also been multiple in-the-wild studies of technology
engagement over long periods of time. For example, people living
several weeks with an electronic coffee table that displays slowly
moving images [33]; philosophers living for three months with an
automatically tilting bowl to analyze human-technology relations
[135]; a five-month study of a creativity-support tool for choreogra-
phers [20]; a year-long longitudinal observational study on dance
re-staging through an ecology of physical and digital artifacts [89];
a mother and son using a simple communication device for two
years to support a feeling of connection in their long distance rela-
tionship [31]; and up to a four years’ study of a system to gather
and review personal hiking data [76].

However, this increasing focus on temporality has not yet been
matched in body-centric research in HCI. Longer-term examina-
tions of people’s somatic engagement with technologies that sense
and actuate on the body are still few, as prior works suggest [19,
42, 108, 121, 131]. This gap in longer-term perspectives may seem
at odds with the fluid and volatile [36] experience that people have
of their bodies over time. Bodies are in a constant state of flux
[42], and how somatic experiences unfold over time shapes how
people perceive and engage with themselves, others and the world.
This is made evident in recent feminist autoethnographic works in
HCI that examine longer-term somatic experiences. For example,
Homewood’s 18-month autoethnography whilst experiencing long
COVID [43], or Gamboa’s exploration of her pregnancy [29].

These works provide valuable insights into the depth and com-
plexity of studying somatic experiences over an extended period
of time. However, they fall short in explaining how people’s felt
experiences with a particular technology evolve over time - when
they repeatedly interact with it, in their daily lives.

Few examples of works that examine longer-term somatic en-
gagements with technologies are found in soma design [47], an

approach that engages the lived body to examine the aesthetic ex-
perience between materials, bodies, technologies, and contexts. For
example, Ståhl et al. [108] deployed two prototypes, the Soma Mat
(which uses thermal stimuli to guide attention to the body) and the
Breathing Light (which synchronizes the light’ brightness to the
a person’s breathing), in four households for three months. They
found that that the prototypes helped some individuals navigate
challenging life situations, and inspired others to make lifestyle
changes. Luft et al. [63] engaged in an autobiographical design
process to create an interactive wooden dummy for martial arts
training. This process, which took several months, led the first
author, a martial arts expert, to develop new training habits and
change his practice. Sanches et al.[92] conducted a one-month
in-the-wild home study on the Affective Health bracelet, a self-
tracking wearable device offering ambiguous representations of
skin conductance data. Participants incorporated the device into
their somatic practices, using it as a reflective tool.

We argue that not only we need more design examples like these,
showcasing longer-term somatic engagement with technologies,
but also knowledge to help us understand such experiences. To-
wards that, the concept of trajectories and how it has been used in
prior soma design works provides an interesting departure point.

2.2.1 Trajectories. Trajectories as a concept have a long tradition
in HCI [121], originating from observing people’s interaction with
an experience [40, 45, 121]. Since then, they have been widely
adapted in HCI, often with a focus on examining practicalities of
interaction (e.g. what people did, or said) [3, 24, 35, 78]).

More relevant to our work is the use of trajectories to explore
participants’ somatic experiences. Tennent et al. (e.g., [121]) intro-
duced soma trajectories as a graphical tool to capture and represent
temporal changes in how a person feels interacting with a design.
Soma trajectories focus on specific dimensions of an experience
(e.g., familiar<->strange), using graphs to visualize how these fluc-
tuate. They have been applied to analyze experiences of balance
(e.g., [121]), playful water interactions (e.g., [67]), and digital mu-
sical instruments (e.g., [23]). Our understanding of trajectories in
this paper draws from these works. We consider trajectories not as
rigid or pre-defined categories, but rather flexible and dependant
on the context, allowing for variation and change. Further, we use
trajectories as an analytical construct to interpret and make sense
of how a participant’s experience develops - rather than to trace
direct data observations (as in e.g. [3]).

Soma trajectories excel at analyzing short-term changes in felt ex-
periences, offering a "micro" lens to detail how feelings shift during
a brief interaction. However, they do not conceptualize how so-
matic experiences evolve over time, through repeated engagement
with technology. We introduce temporal trajectories as a broader
conceptual tool, characterizing patterns of evolving somatic experi-
ences over extended periods, grounded in our study of SoniBand, a
wearable device for movement sonification.

3 SoniBand: a Movement Sonification Wearable
To examine how people engaged with a body technology when they
returned to it repeatedly in their daily lives, in this work we used
an existing body sonification device: SoniBand, which has been
introduced in prior works [54–56, 102, 113, 128]. SoniBand (Figure
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Figure 2: On the left, SoniBand’s technical implementation.
On the right, a person illustrating a potential start/end posi-
tions for calibration. Images reproduced with permission of
the original authors.

2) is a wearable that sonifies in real real-time movement angles
using various sounds. It integrates a BITalino R-IoT module [5]
with a 9-axis Inertial Motion Unit (IMU) placed within a wearable
fabric patch, that can be worn at various body locations with a
band. The R-IoT wirelessly transmits movement angle data to a
Raspberry Pi Zero, which can be controlled via a web browser.
SoniBand is calibrated by recording the minimum and maximum
angle of a movement, and uses the captured data to generate real-
time movement-sound feedback loops.

SoniBand incorporates four distinct metaphorical sonifications
[56]: wind, mechanical, tone and water (see Figure 3 for a descrip-
tion of each, and the supplementarymaterials for audio clips). These
sonifications utilize naturalistic-environmental sounds to induce
metaphorical associations between the body and the material char-
acteristics that the sound represents. For example, prior works have
found that the mechanical sonification, similar to rusty gears turn-
ing, induces people to perceive their body as more stiff, broken,
heavier or robot-like [56, 128].

We chose SoniBand for our studies because it had already been
extensively studied through short-term, or one-off, evaluations in
previous research [54–56, 102, 113, 128]. Thus, its effects on people’s
body perception and behaviour during shorter-term engagements
were already well understood, and we could build on those to ex-
plore longer-term perspectives. For instance, Ley-Flores et al. [56]
explored how sonifications affected body perception and physical
activity during strength and flexibility exercises in both physically
active and inactive participants. Physically inactive people often
have negative or distorted body perceptions (e.g., feeling incapable
or weak to perform physical activity) [88]. The authors wanted to
explore if metaphorical movement sonifications could help physi-
cally inactive participants change those perceptions during physi-
cal activity, and compare the effects to the active population. They
found that the wind sonification improved participants’ perception
of body control, fluidity, weight, and joy of movement, serving as a
motivating guide. The mechanical sonification made participants
feel heavier and rustier, but aided in movement coordination. The
tone sonification enhanced flexibility and lightness; while the water
sonification promoted relaxation and comfort during movement.

In particular, physically inactive participants felt motivated and
encouraged to exercise more. Ley-Flores et al. also found similar
effects in two experimental studies [54, 55], confirming that the
metaphorical sonifications influenced adult participants’ body per-
ceptions and physical activity.

Building on these insights, Singh et al. [102] studied the tone
sonification through three quantitative experiments in which they
explored the sonification’s effects on squats. They found that partic-
ipants felt "pushed" by the sound, helping them in performing the
exercise. Finally, Turmo Vidal et al. [128] conducted an exploratory
somatic workshop with professional dancers, who as somatic con-
noisseurs [95] have a deep and rich connection to their somatic
experience. However, dancers often suffer from distorted body per-
ceptions that emerge from the pressure of achieving peak physical
performance and conforming to an ideal body image [82]. The
authors found that the water and mechanical sonifications of Soni-
Band deeply transformed the dancers’ body perception. Dancers
felt important changes in their body image, perceived physical
capabilities and body awareness.

This existing body of work has thoroughly examined how Soni-
Band performed in one-time or short-term evaluations and in exper-
imental studies, yielding a robust understanding of the sonifications’
short-term effects. In this paper, we extend on these other prior
works by studying the diverse ways in which people experienced
the sonifications when they returned to them repeatedly, in their
daily lives, without a pre-defined set of activities they needed to do.

4 Methodology and Methods
This work is part of a larger project, BODYinTRANSIT, that seeks
to understand the impact of sensory feedback loops on body per-
ception. Our group is interested in sound and haptic stimuli, and
different people in our team has experience working with these
sensory modalities across different technologies.

We adopted an in-the-wild research approach [90] that empha-
sizes studying new technologies in-situ, within real-world contexts.
Novel technologies in in-the-wild studies are often deployed to
augment people, places or environments, and not necessarily to
meet specific user needs. Thus, this approach favors exploratory
examinations of how people react to novel technologies that are
integrated in their daily life, and how this might affect existing per-
ceptions and behaviours [90]. For us, this approach was particularly
apt to examine how people engaged with SoniBand’s sonifications
in their daily life, as well as how they experienced the technology
over an extended period of time.

4.1 Data Collection through Two Case Studies
Our data collection was conducted through two separate case stud-
ies with two different groups who took SoniBand at home for a
month: physically inactive adults and professional dancers. Re-
search has shown that these groups often have negative, but dif-
ferent, body perceptions. For dancers, their body is their main tool
in their creative work and expression and their practice is often
geared towards mastering skills [82]. Yet, they often experience
pressure to embody an optimal physical performance and to adhere
to aesthetic ideals exceeding the physical requirements of dance
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Figure 3: Overview of the four sonifications present in SoniBand, and their sound characteristics. Audio clips can be found in
the supplementary material. Created with images from Pexels’ free stock photos.

which leads to body dissatisfaction [82]. Physically inactive peo-
ple experience negative perceptions of their body, often as cause
and result of their physical inactivity and other social and contex-
tual factors that limit their activity [57, 88]. Our choice of target
groups was inspired by their differences in body experiences, and
by previous works’ that evaluated SoniBand with them [56, 128],
which provide a solid foundation on the sonification effects on
them in shorter-term studies (Sec. 3). However, in contrast to prior
works [56], our goal was not to conduct a qualitative comparative
study and analysis [66] between the two groups, because we did
not aim at uncovering relationships between causal conditions and
outcomes [66]. Instead, analyzing data-sets from two case studies
with different groups allowed us to 1) uncover a broader range of
ways in which SoniBand is used in real-life contexts, 2) enrich our
understanding of how different participants’ somatic experiences
evolve over time, which is strongly shaped by their subjective cor-
porealities; and 3) to identify similarities and differences between
the short term engagements with SoniBand in prior works and the
longer-term engagement in our study.

The case studies were approved by Universidad Carlos III de
Madrid’s Ethics Committee. In the first study, we invited profes-
sional dancers. Potential participants were recruited through our
dancer contacts, who are actively involved in the professional and
pedagogical dance community in Madrid, Spain. Four participants
(2 women and 2 men, aged 19-36), expressed interest in the study.
One had 7 years of professional experience in contemporary dance,
while two others had over 10 years of experience. All three held
graduate degrees in dance, and the fourth was currently pursu-
ing a graduate degree in classical dance. All participants provided
informed consent and received 160€ as compensation.

The second study, involving physically inactive people, was
conducted during the same time-frame as an experimental study
(which is outside of the scope of this paper) examining differences
in strength and flexibility when training with and without SoniBand
during two exercise: squats and back stretch bends. The experimen-
tal study followed a systematic, quantitative approach, tracking
the movements and impressions of participants over a month of
home training with alternating two-week periods of training with

and without sound. This experimental study involved 30 phys-
ically inactive adults (18 women, 11 men, 1 non-binary person,
aged 19–59), pre-screened using the International Physical Activ-
ity Questionnaire [38] and weekly sports activity [91]. We invited
these participants to also join our qualitative, exploratory study of
SoniBand in their daily life. Participants were encouraged to freely
explore SoniBand, outside the structured training context of the
experiment. Of the 30 participants, 27 joined the exploratory study.
All provided informed consent and received 200€ for participating
in both studies.

The two qualitative studies that we present here shared the same
study design. They involved participants borrowing a SoniBand and
using it in their daily life as they saw fit, for a month. Before starting,
we met with each participant individually to introduce the study’s
goals, provide a SoniBand, and supply a booklet with instructions
on technology setup and troubleshooting. We also gave broader
guidance, such as prompting participants to use the SoniBand a
few times and to contact us if they encountered any problems. We
emphasized that there were no prerequisites or expectations for
how they should use SoniBand, encouraging open explorations.

All participants were asked to complete a brief online question-
naire each time they used SoniBand, covering how and when they
had used it, its impact on their experience (e.g., perception, move-
ments, emotions), and general impressions. Participants could share
photos or videos of their SoniBand’s use, if they wished, through
the questionnaire. We also conducted a weekly 3̃0 minutes inter-
view with each participant. In these, we used the questionnaire
responses as a basis to discuss the participant’s somatic experiences
in depth. After the studies, we met participants in person to collect
the SoniBands and thank them for their participation.

4.2 Data Analysis and Reporting
Analyzing somatic experiences presents a deeply complex space
[47, 121, 125]. Any somatic experience is shaped by a myriad of
factors. These can include both conscious elements that people can
report on, such as the activity a person is engaged in, themovements
and emotions they are aware of, or the technology use. But they
can also include unconscious ones, like past experiences, subtle
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Figure 4: Temporal trajectories of somatic sonification experiences in our data. Conceptual illustrations to help illustrate each
trajectory.

movements or sociocultural influences. Given the vast complexity
of these aspects, it is almost impossible to fully unveil or report on
every contributing factor that shapes an experience.

Here, we draw from prior recent soma design works that have
used either dimensions [121], or lenses [30, 128] as a way to focus
the analysis on selected facets of the somatic experience. We found
most fruitful to focus on three facets shaping our participants’ so-
matic experience: the technology mediating the experience (i.e. a
particular sonification), the activity they chose to use it in, and their
reported feelings about the experience (e.g. felt body sensations,
emotions, or appreciations). By focusing on these three intercon-
nected lenses, we were able to highlight the unique ways in which
they came together to shape each participant’s somatic experience.
They also allowed us to explore patterns, meanings, and insights
that might have otherwise not been uncovered if we had tried to
account for every potential influence.

We based our analysis on the questionnaire’s responses and the
in-depth interviews, which we transcribed using a software com-
pliant with applicable data privacy regulations. We analyzed our
data with an approach inspired by reflexive Thematic Analysis [9],
combining deductive and inductive analysis to find conceptually
related codes and themes. We coded in a spreadsheet each answer
of the questionnaire, focusing on our three lenses (activity, soni-
fication, and reported aspects of the somatic experience, such as
sensations, emotions, appreciations, etc.). We complemented those
responses with transcriptions from the interviews, which helped
enrich and contextualize them, and provided illustrative quotes.

Once we had all the responses coded in the spreadsheet, we
filtered for each participant and sonification, and examined the
temporal unfolding of their experiences, e.g.: did they engage with
the same sonification and activity once, or more than once, over the
month? And if so, what changed or stayed the same in their somatic
experience? We authors coded these changes in new columns in the
spreadsheet. Once we started to identify temporal patterns across
our analytical lenses, we organized those sequences of experiences
into overarching themes that spoke of their temporal unfolding,
using the concept of trajectories as inspiration [121]. This resulted
in the temporal trajectories that we present in the next section.

To report on our results, we take a qualitative reporting ap-
proach [9] based on thick descriptions of participants’ subjective
experiences, which provide detailed and illustrative accounts of
our insights. Original images from the participants that we use

have been digitally edited, to enhance their clarity. We have also as-
signed pseudonyms to participants. We report participants’ quotes
in italics, to distinguish their direct voices.

5 Temporal Trajectories of Body Sonification
Experiences

Participants in both studies interacted with SoniBandmultiple times
over the month, though the frequency of their engagement varied.
Dancers, on the other hand, interacted more times with SoniBand:
between 10 and 13 times. Physically inactive participants typically
tried SoniBand 4 to 5 times each, with some using it as few as 2
times and others up to 7 times. Thus, their use was more sporadic
than that of the dancers over the month. Through our analysis,
we found distinct temporal patterns that characterized, with an
overarching perspective, how participants’ somatic experience of
a particular sonification during a particular activity changed (or
not) over time, when they returned to SoniBand repeatedly in their
daily lives. We present these patterns as temporal trajectories. We
found four temporal trajectories in our data: singular, sustained,
deepening or meandering (Figure 4). These different types impacted
the depth, variability, and continuity of the participants’ felt sensa-
tions, emotions, perceptions, and engagement with activities. Next,
we unpack each trajectory’s characteristics. Each participant ex-
perienced multiple, sometimes overlapping trajectories, over the
month, upon which we will also reflect at the end of this section.

5.1 Singular
We refer to singular experiences as those with which participants
engaged only once: a one-time interaction with a particular soni-
fication during a specific activity, in which participants reported
a distinct somatic experience. This combination of ’sonification-
activity-somatic experience’ was not repeated in subsequent en-
gagements with SoniBand. Since these experiences occurred only
once and were not revisited, we considered them singular.

In our study, singular experiences were the most common, oc-
curring with every type of sonification. They were particularly
prevalent among physically inactive participants, accounting for
the majority of their reported experiences. In fact, several of them
only had singular experiences.

Physically inactive participants engaged in a wide range of ac-
tivities while using SoniBand. Many used SoniBand while doing
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Figure 5: Stills from various participants using SoniBand in various activities: a) Cristina while using the vacuum cleaner; b)
Damian while exercising his arm; c) Joel about to eat a yogurt; d) Andrea going up the stairs to her terrace; e) Ruben exploring
alternative ways of doing leg stretches; f) Clara exploring movements in her waist.

household chores. For example, Figure 5.a shows Cristina 1, a 21-
year-old student, used the wind sonification while vacuuming. She
reported that the sonification prompted her to explore novel move-
ments that I could do with the vacuum cleaner, but she also reported
that the wind seemed to me like a broken radio [...] and that she
preferred the water sound without a doubt.

Many participants also used the SoniBand during home exercis-
ing. Among them, the majority started exercising at home moti-
vated by their involvement in the experimental study - in which
they were taking part of in parallel. That was the case of Damian
(Fig. 5.b) a 32-year-old man who used the wind sonification while
exercising his arm. He was motivated to continue exercising after
finishing the squats and back bends from the experimental study.
He noted that the sound helped him to not give up and to continue,
although I was feeling I could not do it any more.

Other participants used SoniBand while eating or cooking. For
example, Fig. 5.c shows Joel, a 28-year-old office worker, who used
the tone sonification while eating yogurt. Every time he scooped
yogurt, SoniBand would sound. He found this helpful to not eat so
impulsively [...] I ate more slowly because it made me very conscious
of my eating pace.

Finally, some physically inactive participants used SoniBand
during transportation, e.g. during walks, or car rides. For example,
Fig. 5.d shows Andrea, a 32 year office worker using the wind
sonification to go up the stairs that lead to her terrace, where she
hangs her wet clothes. The wind sonification made her experience
new things and coordinate mymovements with the sound [...] listening
to the wind gaveme different and fun sensations, andmade the activity
less tedious.

Dancers also had singular experiences.While they also did chores
and strength exercises with SoniBand, their singular experiences
primarily involved using a sonification during their one-off move-
ment explorations. For example, Fig. 5.e shows Ruben, a 36-year-old
contemporary dancer with over 13 years of experience, using the
wind sonification while exploring different ways to do leg stretches
in the morning. He noted that this experience boosted my move-
ment creativity [...] it was interesting to try the combination of flexing

1All participants’ names in the paper are pseudonyms.

and extending the leg with the sound. Similarly, Clara, a 19-year-
old classical dance graduate student, used the SoniBand during
waist-focused movement explorations (Fig. 5.f). The mechanical
sonification she used created an imaginary of the body through the
sound it emits and that it fed into an [imaginary] and movement of a
body-machine, which made her movements more robotic.

These examples show only a fraction of the kind of singular
experiences that both dancers and physically inactive participants
had. Our corpus includes singular experiences in a broader range
of activities. For example, other chores (unloading the dishwasher,
making one’s bed, or dusting), playing with pets, working, studying,
during moments of relaxation, craft activities (such as sewing, or
painting) and even during very intimate moments (such as having
sex with a partner).

Finally, it is worth noting that some singular experiences prompted
other related, but still singular, experiences. This mostly occurred
when participants enjoyed or abhorred a particular sonification
for a particular activity. In some of these cases, after some days,
participants explored a different sonification in that said activity,
and examined how the change shaped their somatic experience.

5.2 Sustained
Sustained trajectories were those where participants’ experiences
with the same sonification for the same activity stayed consistent
over time. In contrast to singular experiences, in these trajectories
participants engaged more than once with the same sonification
during the same activity, and their reported experience (such as their
emotions, perceptions, or bodily sensations) remained relatively
stable. That is, these experiences presented little to no variation:
they were steady experiences that did not change over time.

In our corpus, there were several sustained trajectories with
the wind, mechanical, and tone sonifications. These were experi-
enced by both dancers and physically inactive participants during
a range of activities, including dance improvisations, movement
explorations, resting, strength exercises at home, and household
chores like cleaning.

To illustrate this type of temporal trajectory, we provide an
account of Carmen’s experience. Carmen is a 33-year-old woman
studying to become a state administrator. Due to her studies, she
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spends many hours sitting and rarely engages in physical activity.
During her month-long use of the SoniBand, she had a specific
experience with the water sonification while doing leg raises, an
exercise she described as particularly challenging: this exercise is the
toughest one for me [...] it kills me, I often need to stop. She initially
tried the wind sonification but did not find it helpful. When she
switched to the water sonification, the exercise seemed a bit easier,
because I connect it to being in a pool. Associating the sound with
water also helped her feel slightly cooler during the hot summer,
which she found motivating. A few days later, Carmen did the leg
raises againwith thewater sonification and had a similar experience.
Using the water sonification from the start, she again connected it
to being in a pool, noting, it is not like I am suddenly in the North
Pole, but it helps me push through the exercise better. She once again
felt the exercise was easier with this sonification.

Sustained trajectories in our study also included those that par-
ticipants did not find particularly enjoyable, or helpful. For example,
Mia, a 21-year-old university student with little time for physical
activity, wore the SoniBand on her leg while tidying her room, using
the wind sonification. Although she had previously liked the wind
sonification in other activities, she felt that during this activity, it
did not help me much [...] the sound did not have much impact on
what I was doing, and I felt indifferent towards it. Yet, she said that
when the sound played as she bent over, it made her more mindful
of bending her back properly. A few days later, Mia tried the wind
sonification again. Her experience was similar: the wind did not
add anything to my experience [...] it did not help me, but againmade
me pay attention to how I bend when I grab things off the floor.

These two examples illustrate that sustained trajectories were
fairly stable throughout the different engagements: the sonification,
activity and participant’s somatic experience barely varied. Some
participants enjoyed the familiarity and consistency that sustained
experiences brought forward. For example, Ruben, the 36 years
old dancer, had sustained experiences with the water sonification
during his dance explorations. He actively sought these experiences
because I knew what I can expect [...] I needed to relax emotionally,
loosen my body [...] and I chose to dance with [the water sonification]
because I knew it, and I knew it would help me in my explorations.

5.3 Deepening
Similar to sustained trajectories, deepening trajectories involved
participants using one sonification in a particular activity. However,
unlike sustained trajectories, the repeated engagement led to a pro-
gressively deeper understanding and awareness of the interplay
between the technology, the activity, and the participants’ body.
Over time, as participants returned to these experiences, they pro-
gressively gained new insights into particular aspects of a bodily
sensation, emotion or movement, and the nuances of their rela-
tion to the sonification. This recurring engagement allowed for a
more profound and evolving temporal trajectory, revealing layers
of understanding that became richer with each repetition.

In our corpus, there were only a few deepening trajectories, and
they all happened with the wind or the water sonification. Further,
all of themwere experienced by the dancers during activities related
to their dance practice (e.g. dancing choreographies, dance improvi-
sations, movement explorations). To illustrate this type of temporal

Figure 6: Still from Clara’s second exploration with the water
sonification, wearing SoniBand on her forearm.

trajectory, we offer a detailed account of Clara’s experience, the
19-year-old classical dance graduate student. Over her month-long
engagement with SoniBand, she experienced a deepening trajectory
with the water sonification, as she incorporated it into her classical
dance movement improvisations.

Clara found her first improvisation with the water sonification
very enjoyable, noting that it allowed her to explore the sonification
in movements that were common for me. Wearing SoniBand on her
torso, she appreciated that her movements produced the sound,
saying that dancers are used to it being the other way around [...] but
here you listen to the consequences of your movements and it creates
a kind of a bubble of sound-movement, into which you step in. In
this "bubble," she felt as time stretched and her focus sharpened,
enhancing her improvisations. The water sonification helped her
escape the norms of classical dance, which she described as having
a rigid vocabulary and rigid body schemes. She found that it allowed
her to feel body sensations that I usually do not feel when dancing
normally. The fluidity and organic nature of her movements were,
in her view, a result of the water’s qualities [...] moving with it
created an atmosphere that was conducive to these sensations.

Few days later, Clara did classical dance improvisations with the
water sonification for second time, now wearing SoniBand on her
arm (see Figure 6). She reported that she was now familiar with
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the water sonification and knew how the sound worked and that I
like it. She reported that her familiarity with the sound allowed her
to delve deeper into how the sound integrated with my movements,
which in turn allowed her to refine her understanding of moving
with the sonification.

Clara used the water sonification for a third improvisation a
week later, wearing SoniBand on her torso again. This time, she
delved even deeper on her emotional relationship with the sound
and her movements, noting that as a dancer, the way you express
through dancing can be a way to energize yourself emotionally, and
also release pent up emotions. Clara found the water sonification
ideal for releasing emotional tension, as it really complements my
movement expression [in a way that] allows me to regain energy,
relax and to disconnect. Clara found that this increased focus on
the emotional aspects of the experience strongly related to her
perceived identity as a dancer, saying it was comfortable for me, as
in finding myself truly feeling "these are my movements, my energy,
it’s me... this is my sound. [...] I identify with the water". Clara felt
that the water sound aligns with my movement style, which made
her movements more effortless and expressive. This improvisation
also created for Clara a safe space where my own movements were
fostered and emphasized, [...] because I didn’t need to overthink your
movements, I only needed to let myself go. Clara felt that this comfort
and ease facilitated a pleasant, and deep emotional release.

Finally, few days later Clara returned for her final improvisation
with the water sonification, wearing SoniBand on her torso again.
She set to explore how the water sonification could help her include
the torso’s movement in improvisation [...] an area that I often leave
aside when I dance, as usually I focus more on the extremities. Initially,
she concentrated on consciously mobilizing her torso, producing
sound with SoniBand. However, through the improvisation she
came to realize that her torso’s movement was already naturally
integrated into her dance, as SoniBand would sound regardless of
whether I consciously think about moving the torso or not. Clara
noted even that slight movements of the limbs would sometimes
make SoniBand sound in her torso, sometimes unexpectedly for
her. This experience increased substantially her awareness of her
body’s fluidity and interconnectedness between different parts of
her body. She concluded that listening to water many times these
days has been enjoyable and fluid [...] making my improvisations
organic and easy, both movement-wise and mentally.

Clara’s example over four instances of improvising classical
dance with the water sonification reveals how through this deep-
ening trajectory, she gained richer, deeper insights of her somatic
relationship with the sonification. These insights related to her
identity as a dancer. She also developed a greater awareness of how
different parts of her body connected to each other in movement.
This growing awareness enriched her understanding of how her
improvisations, emotions, sensations, and the water sonification
came together with each repetition, leading to an increased, deeper
and richer somatic experience.

5.4 Meandering
Meandering trajectories involved participants returning to the same
sonification and activity over time. However, unlike in sustained

and meandering trajectories, in meandering trajectories partici-
pants’ somatic experience varied significantly over each engage-
ment, leading to less predictable experiences over time. Through the
trajectory, participants would encounter differing bodily sensations,
emotions, perceptions in almost each engagement with SoniBand.
Additionally, often participants’ subjective appraisal of the experi-
ence would also vary significantly over time. These changes made
meandering trajectories richer in variation and change than the
previous trajectories.

In our corpus, there were several meandering trajectories hap-
pening with the wind, the mechanical, and the tone sonifications.
They were all experienced by the dancers, and during activities
related to their dance practice (e.g. dancing choreographies, dance
improvisations, movement explorations). To illustrate this type of
temporal trajectory, we offer a detailed account of Laura’s experi-
ence, a 30 year old contemporary dancer with a graduate degree and
more than 10 years of professional experience. Laura had a mean-
dering trajectory during the study with the mechanical sonification,
as she incorporated it into her open-ended dance explorations.

When Laura first tried the mechanical sonification, she had al-
ready experimented with the wind and water sonifications, both
of which she deeply appreciated. Wearing SoniBand on her thigh,
she found the mechanical sonification extremely unpleasant and
rigid and piercing, which significantly limited and influenced her
movements. Initially, the sonification stressed her as she struggled
to integrate it into her dancing, noting that this is not how I move!
[...] It transmits some movement characteristics that I do not have in
my own movements [...] my dancing style is fluid. This perception
brought her to adopt movements that felt unnatural or inorganic
[...] more cut, more mechanical, more sudden and abrupt". In the first
interview, Laura frequently compared the mechanical sonification
to the fluidity and ease of the water and wind sonifications, which
she preferred.

Despite her initial discomfort, Laura revisited the mechanical
sonification a week later in her movement explorations. This time,
she placed SoniBand on her hand "to maximize the range of motion",
consciously focusing on integrating the sound into her movements
without viewing it as a burden. She described her mindset shift: the
mechanical was like a thorn in my side. I said to myself, "I cannot
move ’wrong’ with a sound" [...] so as I was experiencing these abrupt,
shearing movements and sensations, I tried to approach them not as
a burden, but as something to explore and emphasize. Embracing
this challenge, she experimented with moving rigidly, like a robot,
which led her to feel that different areas of my body were disconnected
[...] the shoulder here, the elbow there. This time, the mechanical
sonification felt disjointed, but Laura found it "interesting".

The third time that Laura did movement explorations with the
mechanical sonification, she said she experienced a significant
change with it. She acknowledged that [the sound] is very different
from everything I am used to, so it took me some time to "get it", but
now that I "get it", it has a distinct impact on me that the others sounds
do not have. Laura noted that the sound altered her body perception,
defamiliarizing her habitual movements: The sound fostered in me a
strange, different understanding of my body [...] like when you repeat
a word until it sounds strange. That’s how I felt moving with [the
mechanical] this time. Although the sound made her feel "strange,"
she saw it as positive: the sound pushed me out of my comfort zone,
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making me do different movements [...] sometimes, when you are
dancing in your style, you enter into a loop from which you cannot
escape, you do the same movements time and again. It is an over-
whelming, distressing experience. [...] The mechanical sound helps a
lot in that sense, to find new sensations or dynamics to incorporate
into your own movement repertoire. [...] I guess you can explore and
learn a lot of new things, even if they are not "your" things. This
estrangement was ultimately liberating for her: this [strange] way
of moving allowed me to release emotional tension [...] in the end, I
don’t know if physically or mentally, but I felt liberated.

A few days later, in her fourth and final session with the mechan-
ical sonification, wearing it on her calf, Laura felt that her most
recent previous experience consolidated: the mechanical sonifica-
tion helped her release tension and explore unfamiliar movement
patterns, and she reported that it enhanced her creative abilities.
Reflecting on her overall experience, she concluded: in the end, the
mechanical sound is all about rigidity, control [...] and initially, I
didn’t like it at all. But later, when I learned how to engage with it, it
taught me a lot, both emotionally and creatively.

Laura’s example shows that throughout the four instances in
which she explored dance movements with the mechanical sonifica-
tion, her somatic experience varied significantly, and was not easy
for her to predict. Her temporal trajectory was rich in variation and
change, and she encountered diverse bodily sensations, emotions
and perceptions through each engagement. Further, her appraisal
of the sonification changed vastly from the first to the last time she
engaged with it.

However, it is important to note that not all meandering trajec-
tories in our corpus presented an increasingly positive trajectory
(appraisal-wise), as Laura’s did - which could be attributed to becom-
ing familiar with the sonification, or that participants learned how
to use and enjoy it. For example, Ruben, the 36-year-old contempo-
rary dancer with over 13 years of experience, initially enjoyed doing
movement explorations with the wind sonification, feeling fluid,
light and free (Figure 7). Throughout his explorations, however, his
experiences varied significantly. In subsequent engagements, he
found that the sonification prompted him to reflect on the weight
of his movements, which he felt was accentuated with the wind. He
reported that this deep exploration of his body weight prompted
a more introspective and serious mood, in contrast to the light
and playful mood of his first engagement. In his last engagement,
wearing SoniBand on his leg, he found the sound monotonous and
overwhelming. He reported that the type of movement explorations
he was doing with the legs did not match well with changes in the
sonification, making the wind sound all the time, and very loud.
This led him to move in a limiting and uncomfortable manner, in
order to quiet the sonification.

Throughout each of his engagements, Ruben had very different
experiences with the wind sonification. While he partly partly
attributed these changes to different placements and calibrations
of the SoniBand, ultimately his temporal experience with the wind
sonification was meandering.

5.5 Overlaps Between Trajectories
Over the one-month study, each participant experienced multiple,
often overlapping trajectories. Figure 8 illustrates this based on

Figure 7: Still from Ruben’s first movement exploration with
the wind sonification.

the data of four participants. For example, Ruben experienced the
meandering trajectory with the wind sound described in Section 5.4,
through four engagements throughout the month. During those
weeks, he also experienced a deepening trajectory with the me-
chanical sound and two sustained ones: using the water sound
to relax after intense dance sessions and the tone sound during
movement explorations. Although participants engaged with one
sound-activity combination at a time, the overall trajectory for a
particular sonification-activity-felt experience could overlap with
others over time. Fig. 8 also shows overlaps for Clara, who had
multiple singular experiences. She also experienced a deepening
trajectory with the water sound during improvisations (described
in Section 5.3); and a meandering trajectory with the wind. In con-
trast, two physically inactive participants, primarily experienced
singular trajectories, e.g. Andrea’s walking up the stairs with the
wind sonification (described in 5.1); or Ruth’s experience of unload-
ing the dishwasher with the water sound (depicted in Fig. 1). Fig. 8
illustrates how overlaps might look different among participants.

6 Discussion
We reflect on how the sonifications were experienced differently
across trajectories. We also reflect and on the characteristics of each
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Figure 8: Illustrative examples of the different trajectories experienced over a month by four different participants, chosen
for their capacity to illustrate differences in experience and overlaps. The image is color-coded by sonification, including
a text describing the type of activity in that trajectory. In the image, each colored dot represents one engagement with
SoniBand. Lines graphically connect the engagements (dots) that end up constituting a trajectory. Abbreviations: ch.=chores;
mov.expl.=movement exploration. Full resolution figure also in the supplementary material.

trajectory beyond the context of the sonifications. We discuss our
limitations and contributions.

6.1 Experiencing the Body through
Metaphorical Sonifications

Participants in our study experienced the metaphorical qualities of
the sound as part of their body materiality [81], as shown in the
examples of the mechanical or the water sonification. Similarly,
they felt their movements impacted by this "new materiality" of
their body, e.g. feeling their movements as lighter with the wind
sonification, more fluid with the water sonification, or more stiff
with the mechanical one. Dancers often related body sonifications
to their core identity: either reinforcing and enriching their habitual
ways of moving and perceiving themselves (e.g. the water sonifica-
tion, for Clara) or disrupting them (e.g. the mechanical sonification,
for Laura). These disruptions can be seen as a form of estrangement
[47, 136], and were often conducive of creative explorations.

Designing for particular temporal trajectories goes beyond de-
signing a mere technology. It requires an orchestration [47] of dif-
ferent design materials: bodies, signals, technologies, activities,
etc. Prior work on body sonification has articulated this coming
together as a complex entanglement [87] blurring the boundaries
between body and technology [8, 134]. Future work should explore
how this orchestration can yield particular temporal trajectories.

6.1.1 Particular Sonifications Across Different Trajectories. How
the different sonifications were perceived in each trajectory reveals
similarities and changes across trajectories and prior work.

The wind sonification in singular and sustained trajectories
enhanced proprioception, making most participants feel more coor-
dinated. Physically inactive individuals found it a useful distraction
from chores, motivating them to explore new movement patterns.
Most participants felt lighter, which is consistent with prior works
[55, 56, 128]. For some dancers in deepening trajectories, the wind
sonification pushed them out of their comfort zones, fostering cre-
ativity and emotional engagement. However, in meandering tra-
jectories, a few participants eventually found the sound annoying,
suggesting that for some it may become overwhelming.

Themechanical sonification in singular experiences was found
by a few dancers and physically inactive participants to improve
their coordination and stability. However, to many it negatively
impacted their body perception, making them feel rigid, heavy
or broken. These experiences align with prior short-term studies
[55, 56, 128]. Yet, in contrast to these, many dancers found that over
time the mechanical sonification expanded their creative bound-
aries and introduced new movement possibilities, as seen in some
meandering trajectories. Indeed, some even named it their favorite
sonification by the study’s end.

The tone sonification improved body awareness and creativity
in singular experiences for both dancers and physically inactive
participants, aligning with previous findings [54, 56]. Further, in
sustained trajectories, few dancers found that it led to monotonous
movements related to weight and gravity, complementing earlier
evaluations in which participants feeling pushed by it [54, 56, 102].

Lastly, the water sonification in singular experiences was per-
ceived as relaxing, making activities more playful and movements
fluid, and evoked in both dancers and physically inactive partici-
pants memories and feelings of being in real water. These findings
are consistent with previous studies [56, 103, 128]. Physically inac-
tive participants also found the water sonification motivating for
completing tasks at home. Additionally, some dancers had deepen-
ing experiences with water, leading to a more nuanced understand-
ing of their moving bodies over time. Both of these insights stand
in contrast to previous studies, where some dancers and physically
inactive people had difficulties making sense of the sonification
[56, 128]. In sustained trajectories, dancers reported improved emo-
tional well-being (e.g. feeling calm, relaxed, and liberated) which
encouraged new movement improvisations.

These results show that while there were similarities, there were
also important differences in how dancers and physically inactive
participants experienced specific sonifications during short-term
or one-time evaluations (as seen in [56, 128]) compared to the
longer period of time in our studies. This highlights the importance
of conducting longer-term examinations of body technologies, as
people’s experiences with them may vary from those observed in
shorter engagements.
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6.2 Characteristics of the Temporal Trajectories
We identified four types of temporal trajectories: singular, sustained,
deepening and meandering. Here we reflect, at a more abstract level,
on key characteristics of each trajectory, and offer preliminary in-
sights for designing for each one of them in the future. We connect
these reflections to prior research where similar trajectories have
been reported - to highlight the trajectories’ potential for under-
standing temporal somatic experiences in other technologies and
contexts beyond our study’s. We reflect on the trajectories’ overlaps
and future evolution, considering differences among groups.

Singular experiences were those with which participants en-
gaged only once: a one-time interaction with a sonification during a
specific activity, in which participants reported a particular somatic
experience. These experiences were the most common in our study,
especially among physically inactive participants. They occurred
in a variety of sonifications and activities such as chores, exer-
cise, transportation, sex, relaxation, play, and dance explorations.
This diversity highlights the exploratory nature of singular experi-
ences, allowing participants to creatively experiment with different
movements and interactions. However, it is important to notice
that, compared to other trajectories, these experiences offered a
shallower depth of somatic appreciation. This is reflected in our re-
ported data, in which the participants’ descriptions of their singular
experiences were often shorter, flatter.

Despite their one-time occurrence, many singular experiences
were still meaningful and rich for the participants. This is well
documented in body-centric design, where single interactions with
technology can create profound experiences. For instance, Kilic
Afsar et al.’s pneumatically actuated corset [51] enabled partici-
pants to experience intersubjective haptic voice, altered percep-
tions of time and space, and dissolved body boundaries — all from
a single interaction. Similarly, Françoise et al. ’s sonification of
micro-movements yielded very personal and meaningful singular
experiences [26]. These examples further underscore the potential
of brief yet impactful engagements with body-centric technologies.

However, in contrast to these works, our participants had the
opportunity to return to and reengage in the experience. And yet,
they did not. This raises an important question: Why did singular
experiences, even when impactful, not lead to repeated engagement
over time? One possibility is that SoniBand’s versatility encouraged
exploration and novelty, making one-time, self-contained engage-
ments more appealing than ongoing ones, for some participants.

This type of engagement with singular experiences can be found
in prior longer-term works developing wearables for populations
who experience physical challenges. For example, Márquez Segura
et al. [65, 126] developed biofeedback wearables using sound, visu-
als and haptics for playful circus training with children having sen-
sory processing disorders. During a 6-week course, the wearables
were integrated into various activities and games, each time gener-
ating distinct singular experiences. Similarly, Singh et al. [101, 103]
designed Go-with-the-flow, a sonification device for chronic back
pain patients. During a two-week study, participants integrated
it into daily movements, such as reaching for shelves, producing
distinct one-time interactions.

These prior works and our own reveal that singular experiences
with the same technology are common among populations experi-
encing physical challenges or inactivity. This insight suggests two
potential directions for future research: one, to design interactive
technologies that encourage more diverse temporal experiences for
these groups, and two, to explore how singular experiences might
be intentionally leveraged to address specific needs or contexts.
After all, participants continued to return to SoniBand throughout
the study, although many chose to explore new combinations of
activities and sonifications each time. Novelty can positively influ-
ence people to engage with a technology [17]. SoniBand’s design
made that novelty was not something that wore off after few uses,
but rather a characteristic of interaction that could be continually
reproduced if engaging in different activities or sonifications.

In sustained trajectories, participants engaged in a particular
sonification in the same activity repeatedly, with little variation in
their somatic experience. Sustained trajectories were fairly common,
both participant groups experienced them. Sustained trajectories
led to stable, often predictable experiences. For some participants,
the familiar and largely unchanging nature of the experience was
appealing, offering a sense of consistency and reliability. For exam-
ple, some participants reported that they returned to a particular
experience because they could anticipate its effects on their emo-
tions, movements or feelings. Others who had sustained trajectories
wanted to revisit experiences to confirm whether previously per-
ceived positive or negative somatic experiences would repeat -
before eventually moving on to explore new options. This tendency
was especially common among physically inactive participants. A
possible explanation is that they favored expanding on their reper-
toire of experiences rather than sticking to exploring at length those
that "worked well" for them.

Prior works also show engagements with technologies over time
that can be conceptualized as sustained trajectories. For example,
in the aforementioned Go-with-the-flow’s study [101] participants
reported repeating and consistent experiences with the device for
specific tasks, like loading the washing machine. Similarly, Turmo
Vidal et al.’s study of BodyLights [127, 130], an optomechanical
wearable for visualizing movement qualities in weightlifting, re-
vealed sustained trajectories among some of the participants over
three different training sessions: BodyLights enabled users to re-
peatedly identify performance errors or serve as a co-supervisor
alongside a trainer, reflecting a sustained, sustained, and goal-driven
engagement across sessions.

Whether or not sustained experiences are the ones we should
design for is worth considering. While they offer consistency that
fosters ongoing engagement, designers must weigh this against the
potential for stagnation over time, for example, few participants in
the BodyLights’s study reported that the device no longer added
value to their training in the third session. In designing for sustained
experiences, it may be beneficial to offer opportunities for people
to either deepen their engagement or pivot if the experience stops
being meaningful.

Finally, deepening and meandering trajectories both required
of a focused and sustained engagement, and involved participants
returning to the same sonification and activity over time. They both
only occurred with the dancers, and in activities that related to their
dancing practice. These trajectories differed in that a deepening
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trajectory allowed participants to progressively deepen their so-
matic experience and develop a rich understanding of the relations
between design materials, body and movement.

This trajectory allowed for more profound somatic experiences,
bringing participants with each repetition new insights into their
body sensations, emotions, or the nuances of the sonification. Simi-
lar deepening trajectories can be found in soma design works. For
example, Luft et al. [63] found that repeated engagement with an
interactive wooden dummy for martial arts training over several
months deepened the main author’s understanding of his body and
movements, transforming his somatic practice and offering new
insights into his training habits and athletic performance. Simi-
lar effects were found in the aforementioned study of BodyLights
[127, 130], even after only three training sessions. An example with
a different technology is Sanches et al.’s [92] study of the Affective
Health bracelet, a self-tracking wearable device focused on pro-
viding ambiguous representations of skin conductance data. Over
a month, some participants developed an increasingly nuanced
understanding of how data values related to, e.g., their stress man-
agement or sports performance, enriching their understanding of
the connections between skin conductance data, somatic activities,
and felt bodily states.

In contrast, a meandering trajectory introduced variability. In
meandering trajectories, each encounter often brought participants
new or different sensations, emotions, or appraisals, unlike the
progressively deepening understanding found in deepening tra-
jectories. This trajectory resulted in a dynamic, less predictable
experience over time, and required participants to examine contin-
uously their somatic experience, and attune to unexpected effects.

Accounts of technology interactions over time that can be con-
ceptualized as a meandering trajectories can be found in previous
works, e.g. Hobye’s Mediated Body [41], an artistic experience
where two interactuants hear complex sounds when they touch
each other’s bare skin. Hobye’s account of using the device for over
a week at the Burning Man festival reveals a meandering expe-
rience: his experience evolved from initial self-consciousness as
performer, to a state of experimentation with other participants,
sometimes resulting in unexpected interactions. Over the week,
although most participants interacted only once, Hobye himself can
be considered to have experienced a meandering trajectory with
the Mediated Body, shaped by his participants’ varied, dynamic
responses, which including excitement, hesitation, exhaustion and
creative experimentation. This variability enriched his overall expe-
rience, which he found deeply rewarding, creating a multifaceted
and evolving engagement with the technology. A different example
is Forlano’s intimate account of living with an insulin sensor and
pump [25], which highlights the volatile and unpredictable nature
of her relationship with the device over four years. Her experience
spans deep appreciation for the AI system’s life-saving role and
benefits (e.g. stabilizing glucose levels), to challenges like sleep de-
privation from calibrating the device, or existential concerns about
its hardware.

In our study, dancers’ somatic connoisseurship [95] enabled them
to deeply engage with and reflect on their somatic experiences,
attuning to changes over time. This highlights the need to explore
whether deepening and meandering trajectories can emerge in
populations with less somatic expertise or in contexts lacking rich

somatic practices. A soma design approach [47] offers promising
avenues, as prior studies have shown its potential to foster rich
somatic experiences, both in established practices [63] and everyday
settings [108].

These different trajectories show that meaningful and sustained
engagement with body technologies can take various forms. Soni-
Band promoted repeated use and exploration to all participants;
and for some it also facilitated playfulness and meaningful emo-
tional responses - all of which have been extensively studied as
sources of engagement [17]. We believe that a key factor driving
this engagement was the ambiguity [32, 123] in SoniBand’s design,
which allowed participants to interpret, appropriate and use the
technology in multiple ways.

6.2.1 Reflections on the Overlap and Evolution of the Temporal
Trajectories. We have shown (see Sec. 5.5) that temporal trajectories
were not experienced isolated, but often overlapped, intersecting
uniquely for each participant (see Fig. 8). While we did not explore
causal links between trajectories, investigating how one trajectory
might influence another is an avenue for future work.

Our trajectories are distinctly shaped by the data collected dur-
ing the one-month studies, and our participants’ engagements. For
example, the more sporadic engagements of the physically inactive
participants could have prompted an overabundance of singular
experiences, instead of more longer-term trajectories. However,
temporal trajectories are dynamic, and extending the observation
period could shift these classifications. For example, an initially
singular experience might, over time, evolve into a sustained, deep-
ening, or meandering trajectories if participants revisit it. Or a
sustained might become e.g. meandering with more data points.
Thus, conceptualizing temporal trajectories is always contingent
on the timeframe and dataset; and additional data points may in-
fluence their development and categorization. We do not intend
these trajectories to be taken as conclusive, or isolated categories
- rather, we would expect and welcome that future work expands
and challenges them.

Further, the evolution of trajectories may depend on the target
group and their engagement type. Physically inactive participants
primarily experienced singular and sustained trajectories, indicat-
ing less deep somatic engagement, yet they creatively integrated
SoniBand into many diverse activities. In contrast, dancers, with
their somatic expertise and established practices, experienced all
trajectories, including deepening and meandering ones. These dif-
ferences may have been influenced by both engagement frequency
and style: physically inactive participants used SoniBand 4–5 times,
favoring one-time experiences; while dancers engaged 10–13 times
with more sustained, reflective somatic practices. A possibility is
that if inactive participants had engaged with SoniBand more fre-
quently (adding data points), their trajectories might have evolved
into meandering or deepening ones.

Alternatively, as noted earlier, such trajectories may inherently
rely on contexts with rich, sustained somatic practices or emerge
through specific design contexts. Including two distinct participant
groups allowed us to identify differences in frequency of use, en-
gagement, and felt experiences. Although we initially selected these
groups due to shared struggleswith negative body perceptions, their
inclusion revealed how experiences with the same technology can
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follow different temporal patterns depending on the group. This
highlights the need for future research on temporal trajectories and
long-term body experiences to account for the subjective, situated,
and embodied realities of participants.

In overall, exploring trajectory overlaps and evolution offers
pathways for future research, e.g. longer observation periods, longi-
tudinal and comparative studies with balanced engagement across
groups. Our findings here lay the groundwork for future work
investigating the dynamic nature of temporal experiences.

6.3 Limitations and Future Work
Our study has limitations. We deployed SoniBand over one month,
a period of time similar to other in-the-wild studies of wearables at
home (e.g. Sanches et al.’s Affective Health bracelet [92]), but shorter
than other soma design processes (e.g. Luft et al.’s autobiographical
design in martial arts [63]) and in-the-wild deployments (e.g. Ståhl
et al.’s three month deployment of the Soma Mat and Breathing
Light in [108]). For future work, we would like to draw particular
inspiration from Ståhl et al.’s deployment of their work in real-
world settings with participants. We see value in even longer-term
engagements than ours, exploring how somatic trajectories evolve,
consolidate, or merge over time. Our work marks an initial step
toward investigating how our relationship with body technologies
develops and transforms over time.

Methodologically, physically inactive participants participated
in a quantitative, experimental study involving doing squats and
back bends with SoniBand. While this may have influenced their
decision to try other exercises at home, the training activities they
chose (e.g., abs, leg raises, stretches) were distinct from those in the
experimental study (squats and back stretches). Additionally, their
use of SoniBand across a wider range of activities beyond home
training demonstrates their freedom to engage with the technology
in everyday life, independent of experimental conditions.

The number of dancers was low compared to physically inactive
participants, and recruiting more dancers might have led to differ-
ent experiences. The physically inactive participants used SoniBand
less frequently, and this sporadic use makes it unclear whether cer-
tain one-off experiences might have developed into longer-term
trajectories with more time or repeated use. This represents a limita-
tion of our study, which was designed to let participants decide how
and when to use the device. As such, the trajectories we present
should not be seen as definitive or fixed categories—they are shaped
by the study design, the participants, and the timeframes involved.
Future research with even longer-term engagements could explore
how trajectories might evolve or merge over time (e.g., a sustained
trajectory eventually becoming a deepening one), or uncover new
types of temporal trajectories beyond the four we have articulated.

Despite these limitations, having two distinct groups ultimately
enriched our analysis by revealing different temporal trajectories
and patterns of engagement with body technologies.

These methodological and theoretical choices, although gen-
erative for us, shaped our findings. Future research on temporal
trajectories may enrich, expand or even change aspects of the ones
we have articulated. Thus, the knowledge we bring forward in
this paper should be taken as provisional design knowledge [85]
to help advance our understanding of how somatic experiences

of a technology unfold over longer periods of time. For example,
while we have grounded the concept of trajectories in interaction
design knowledge [121], future research could benefit from incor-
porating insights from somatic practices (such as Feldenkrais or
the Alexander Technique) which can offer valuable observations
on how somatic experience unfolds over time, helping to evolve
our current understanding of temporal trajectories.

7 Conclusion
We contributed to addressing the gap in longer-term studies of
body technologies. We examined how somatic experiences evolve
with repeated use of a movement sonification device, SoniBand,
over the course of a month. Through two in-the-wild studies in-
volving dancers and physically inactive individuals, we identified
four distinct temporal trajectories (singular, sustained, deepening,
and meandering) that characterize how participants’ experiences
of the body technology changed over time.

The four temporal trajectories are the primary contributions of
our work. They provide a conceptual tool for understanding the
evolution of somatic experiences over time. Their characteristics
can guide others in analyzing and categorizing their own data.
We have demonstrated how these trajectories and their features
can be applied to examine and conceptualize other designs and
contexts (Sec. 6.2), connecting them to prior works that exhibit
similar temporal patterns of experience.

We believe temporal trajectories can inspire both generative and
analytical work, though further work is needed. The design insights
discussed in Sec. 6.2 can provide inspiration and starting points
for generative work focused on designing for specific trajectories.
Additionally, pairing temporal trajectories with visualizations, like
the one in Fig. 8, can help analyze how different trajectories overlap,
revealing trends across individuals, groups, and activities; or to ex-
amine potential relationships between trajectories across multiple
data points (by e.g. visualizing temporal patterns of emergence and
relations). Future work could also explore how to combine temporal
trajectories with soma trajectories [121], to analyze the evolution
of specific dimensions of experience over time.

Our work also presents additional contributions. First, we ex-
tend previous studies on SoniBand [54–56, 102, 113, 128], and in
particular those focusing on physically inactive participants [56]
and dancers [128] with two in-the-wild studies, expanding prior
lab-based or experimental insights that demonstrate how the ef-
fects of sonifications can evolve with repeated, longer-term use,
sometimes aligning but also diverging from insights in prior shorter-
term evaluations of SoniBand (discussed in Sec. 6.1.1). Second, our
insights contribute to showing the fluid, dynamic somatic experi-
ences people have when engaging with technology over time. These
extend previous body sonification research, which has typically
focused on one-off or short-term evaluations [4, 11, 13, 18, 21, 34,
52, 58, 72, 79, 86, 94, 103, 112, 116, 132, 133] and add to autoethno-
graphic research in body-centric HCI showing somatic fluctuations
[16, 29, 43]. Finally, we contribute to previous work on trajectories
[3, 24, 40, 45], particularly soma trajectories [23, 67, 121]), offering
a complementary conceptual tool that, instead of focusing on the
detailed, moment-to-moment analysis of a specific experience, can
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help in conceptualizing patterns of how somatic experiences evolve
over time.

Our contributions can be relevant to body-centric communities
in HCI and interaction design interested in designing and studying
longer-term somatic experiences of technology in the future, e.g. the
soma design community [2, 15, 47, 48, 63, 108–110, 124]; embodied
interaction and movement-based designers [46, 60, 68, 70, 111], or
human technology integration researchers [137].

We conclude with a call for longer-term research that engages
with the temporal experience of body technologies. To design tech-
nologies that truly weave into the fabric of people’s lives mean-
ingfully, we must account for the fluid, ever-changing nature of
somatic experiences. Understanding how these interactions evolve
over time is essential to shaping more sustainable engagements. It
is our hope that the temporal trajectories and empirical insights we
offer will inspire future research and design in body-centric HCI.
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