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Abstract
Recent developments in health research increasingly frame health
as relational and situated—emerging through interactions among
bodies, environments, institutions, and technologies. Translating
this into the design of robotic care technologies, particularly those
involving movement-based Human-Robot Interaction (HRI), re-
mains a challenge. This paper proposes a relational approach to the
design of movement-based robotic systems for health and care con-
texts that integrates the knowledge and expertise of the performing
arts, alongside care stakeholders. First, we describe our method-
ological approach for integrating the performing arts into relational
HRI design for health applications, focusing on Fizzy (a minimalis-
tic, robotic ball that supports health promotion and caregiving to
older adults) as a design case. Drawing from two interdisciplinary
studies, we analyse how Speculative Enactments (SE) and Partici-
patory Design (PD) can inform the design of movement-based HRI
from a relational standpoint. Second, we report on three design
lessons learned during these studies: (1) take your lead from the
materiality of the robotic platform, (2) frame encounters to steer the
interpretation in specific ways, (3) attend to emergent movement
patterns in situated interactions. Together, these methodological
and design insights contribute to a relational approach for design-
ing movement-based robotic technologies that support health and
wellbeing through embodied, situated encounters.

CCS Concepts
• Human-centered computing → User studies; Participatory
design; • Applied computing→ Performing arts; Consumer
health.
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1 Introduction
With the growing focus on ethics and personalization of care, con-
ceptualisations of health have shifted from a person’s bodily state
in isolation to a person’s experience emerging from the interaction
between themselves and their environment—involving other be-
ings, objects, cultures and values [15]. These new understandings,
therefore, position health as a relational and situated phenomenon,
transforming the ways in which health can be promoted and care
can be delivered. However, when considering the design of care
robots, particularly the ones that rely on movement-based interac-
tion, from this relational perspective, several challenges arise: how
to pay attention to the social and cultural contexts, institutional
systems and environmental surroundings affecting the interaction
between care robots and care receivers? How to introduce the per-
son’s needs, values and beliefs in the process of designing such
technologies?

Fundamentally, a relational approach to movement-based HRI
involves paying attention to how movement acquires meaning
through its interplay with social, cultural and interactional context,
as well as through how encounters are framed. This implies that
meaning ceases to be a predetermined, individual quality expressed
through movement; instead, it emerges as a collaborative outcome
of the act of moving, a co-creation involving the various elements
constituting an encounter. Relational HRI thus entails a complex
shift in how movement is designed: from predetermined motions
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and gestures that aim at communicating a specific meaning to de-
signing affordances for interacting. This positions movement as
part of larger interactional dynamics while simultaneously under-
scoring the situatedness of the encounter—examining how diverse
elements come together and mutually influence each other to create
meaning. In order to approach movement-based HRI relationally,
we propose leveraging methodologies from speculative and partici-
patory design practices, including performing art experts alongside
care stakeholders. Care stakeholders, as end users, bring experi-
ential and situated expertise about the relational, physical, and
organizational dynamics of care settings, grounding the design pro-
cess in the lived realities of those who will interact with the robot.
Performing art professionals, due to their embodied knowledge
in creating and sustaining interactions, as well as their sensibili-
ties towards movement qualities and dynamics, are also key when
approaching movement-based HRI from a relational angle. More-
over, a performing arts perspective on HRI design encourages us to
move beyond what the robot does to pay attention to the broader
situation at hand.

To illustrate how such interdisciplinary collaboration can con-
tribute to relational HRI design, we report on a design case with a
robotic ball called Fizzy, aimed at promoting health and caregiving
to older adults. Firstly, we describe the methodological steps taken
in two studies: one involving performing art experts in speculative
enactments and another one including future-oriented participatory
design workshops with care stakeholders. Secondly, we present
three broader lessons that can be applied to the design of movement-
based care robots: (1) Take your lead from the materiality of the
robotic platform, (2) frame encounters to steer the interpretation
in specific ways, and (3) attend to emergent movement patterns
in situated encounters. These lessons call for a shift in movement-
based HRI, moving from predefining what a robot’s movements
should mean to creating affordances that allow meaning to emerge
through interaction and context, thus fostering a more relational
and situated approach to the design of health and care technologies.

2 Related Work
2.1 Designing Care Technologies through a

Relational Lens on Health
In their 1948 constitution, the World Health Organisation defined
health as “a state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity” [33]. Although
this well-accepted definition places an emphasis on holistic well-
being, it framed health as a binary condition, which could be either
present or absent, positioning medical practice as the authority in
deciding and maintaining an individual’s health [15, 25]. In doing
so, it treated patients as passive recipients of care and overlooked
the influence of the physical environment, social resources, and
individual characteristics on health.

Since the bioethical movements of the 1970s that advocated
for patient autonomy, understandings of health and approaches
to healthcare have undergone a significant shift [27]. Approaches
such as person-centred care, evidence-based medicine, and preci-
sion medicine have become central to contemporary healthcare,
as they view patients not merely as cases of disease but as per-
sons in relation to their own social, cultural, and physical context

[18, 21]. From this perspective, health is a dynamic phenomenon
that emerges through each person’s interactions with their material
and immaterial surroundings [15, 26]. Consequently, caregiving
or enhancing health must be relational and situated, unfolding
through the ongoing exchange between healthcare providers and
recipients.

Understanding health and care practices as relational implies a
fundamental turn in how robotic care technologies are designed
and implemented. Increasingly, some HRI researchers are acknowl-
edging that care practices are defined by an interplay between
care receivers, caregivers, their broader networks of social rela-
tionships, organisational infrastructures and technologies [2, 9].
Hence, these studies make use of methodologies that attempt to
unravel the relational context of robotic care technologies, such
as interviews, focus groups or hackathons with care stakeholders,
as well as PD practices and Care-Centred Value Sensitive Design
(CCVDS) [5, 9, 30, 31].

Moreover, [31] and [22] point at the value of speculative design,
especially in combination with PD, to instigate thinking about possi-
ble futures, critiquing current care practices and initiate discussions
about values in care. These methodologies are concerned with im-
mersing users in plausible yet future situations with technologies,
thereby enabling them to experience and reflect on how these tech-
nologies align—or do not align—with their needs, values, practices,
and ways of living [20]. This consequently helps refine the design
of technological devices based on how users perceive and respond
to its presence and qualities, as well as how these perceptions are
shaped by the circumstances of the encounter.

2.2 Introducing the Performing Arts in the
Design of Care Robots

At the intersection of the performing arts and care robots, some
studies have used theatre as a testbed [13, 32] or performing arts
activities—such as dance exercises, theatre games or plays—to pur-
sue specific aims, like increasing acceptance, enhancing creativity
or mitigating loneliness [7, 11]. In these cases, the performing arts
are mobilised as predefined activities or frames in the service of
external goals, rather than as bodies of knowledge and practice that
might shape, from the outset, the design of novel forms of relational
human-robot interaction and communication.

Our work follows instead the approach of those HRI studies
that employ the performing arts as ways of re-thinking design pro-
cesses and develop newways of looking at human-robot interaction.
Examples include [19, 22], who employ live theatre and improvi-
sational role-playing in processes of co-design with stakeholders
and potential users in the design of care technologies. Moreover,
we locate our own work alongside studies such as [4, 10, 24, 28]
which point at artworks, methodologies and expert knowledge of
the performing arts as productive sites to develop relational HRI
design that is embodied and situated.

Specifically, as we will argue in the next sections, we firmly
believe that including the expertise of performing art experts in
speculative enactments as a first step in the design process, as in
[8, 24], opens up possible future HRI scenarios while grounding
them in tangible and situated ways due to the embodied knowl-
edge of performers in movement-based interactions. These insights



Designing Relational Care MOCO ’26, April 23–25, 2026, Montpellier, France

can then be used to further explore the values and needs of care
stakeholders in PD practices.

3 A Relational Approach to Designing HRI for
Health Applications: Fizzy, the Robotic Ball

As highlighted by [10] and [24], relational approaches to HRI de-
sign shift the focus from designing an ‘agent’ to designing human-
machine couplings, emphasising how meaning emerges dynami-
cally through interactions that occur in a particular situation. Fur-
thermore, movement and its potential for meaning-making is posi-
tioned at the centre of relational design processes, instead of being
added at a later stage as a complement to symbolic interactions or
as an afterthought.

Because of this, the performing arts can be extremely useful
when approaching the design of movement-based HRI relationally.
On the one hand, performing art professionals can be of incalculable
value when designing interactions among humans and robots, due
to their embodied knowledge in creating and sustaining interac-
tions, as well as their sensibilities towards movement qualities and
dynamics. On the other hand, a performing arts perspective on HRI
design encourages us to look beyond what the robot does, and to
attend to the broader ecology, as highlighted by [17]. In this sense,
it pushes designers to attend to how the different elements that
compose a situation (such as the staging of the robot, the behavior
of the rest of the actors, and the position and interaction of bodies
in space) contribute to the creation of meaningful human-robot
encounters.

In this section, we present methodological and design insights
on how the knowledge and practice of the performing arts can be
effectively integrated into relational approaches to HRI design. To
illustrate this, we discuss a design case involving two studies that
investigated the potential of the robot Fizzy to promote health and
support care for older adults. Fizzy [3] is a minimalistic robotic ball
equipped with a single motor and an inertial measurement unit
(IMU) sensor, which relies only on movement as an interaction
modality [29]. Due to its design, Fizzy lacks the ability to detect
objects or humans, nor can it determine its absolute position in
an environment; it only responds when physically interacted with.
This made Fizzy a suitable platform for exploring the possibilities
of simple movement-based interactions, harnessing the embodied
knowledge of movement experts.

3.1 Methodological Insights on Relational HRI
Design

This section outlines a two-step methodological framework for
incorporating the performing arts alongside the insights and values
of prospective users: first, speculative enactments with performing
art professionals, and second, future-oriented participatory design
workshops involving potential users. As we will demonstrate, how-
ever, the integration of the performing arts in this design case was
not linear but iterative, involving a back and forth process between
creative exploration and user participation, each informing the
other at different stages in the design process.

3.1.1 Study 1: Speculative Enactments. As a first step in our design
case, we organised a four-day workshop in a theatre innovation

lab, where a home environment was staged by enclosing the space
with three walls and placing furniture within (Fig. 1). Over the
course of the workshop, we enacted a series of speculative scenarios
imagining how Fizzy might function as a care robot designed to
support health promotion and caregiving to older adults at home
only by means of its movement, minimalistic design and limited
sensing capabilities.

Figure 1: The stage setup

The performing art experts who contributed to this speculative
design process included two actresses and a puppeteer. In addition
to these experts, eleven researchers specializing in engineering,
design, and theatre participated in the workshop. During the work-
shop, the role of the actresses was to improvise the encounters with
the robotic ball by enacting different roles, such as a patient, care-
giver, or older individual. The puppeteer was tasked with remotely
controlling the robotic ball while being aware of the technical limi-
tations of the robotic prototype; for instance, he controlled Fizzy
to respond only to touch, as its sensing capabilities do not allow
it to react to verbal commands. The performing art professionals
were also invited to share their experiences, thoughts, and insights
from the improvisations. In this sense, they functioned as “phe-
nomenological probes” [24], as they provided first-person accounts
of their behaviours and the interpretation of the encounters they
were part of. The researchers’ role was to organize and document
the workshop, observe and instruct the experts, and reflect on the
enactments through the lens of their disciplines.

In this workshop, we adopted speculative enactments as a de-
sign methodology [6]. This approach to speculative design invites
the empirical analysis of participants in speculative scenarios. It
consists of enacting elements of possible futures with participants,
who become part of the research process. Particularly, we included
performing art professionals as participating researchers, based
on the belief that their embodied expertise can inform HRI more
meaningfully when integrated from the outset. Moreover, the use
of speculative enactments as a methodological approach proved
especially valuable, as it allowed us to explore the kind of embodied
insights that arise from situated, context-dependent scenarios.

In the course of the workshop, we harnessed the expertise of
performing art professionals in two main ways: first, we conducted
open-ended, experimentalmovement exercises to discover a broader
range of possible interactions and movement qualities for Fizzy.
Building on these explorations, we then shifted our focus to the
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enactment of more specific scenarios. Researchers, actresses and
puppeteers collaboratively devised and improvised these scenes,
carefully considering the factors that could shape how Fizzy’s move-
ments were perceived and responded to. Particular attention was
given to how the robot was introduced, the movement qualities it
evoked in specific scenarios, and how the number and relationships
of participants influenced the encounter—especially in terms of
whether Fizzy’s behaviour invited or discouraged physical activity.

The creativity and openness that came from the performing
artists’ expertise in improvisation, as well as in creating and sus-
taining embodied interactions, made space for discovering behav-
iors and interaction patterns that were not intended by the initial
design of the robot or foreseen by the participants, and gave spe-
cific insights into how different aspects of an interaction have an
effect on how robot behaviour is interpreted. Moreover, the ex-
pertise of the puppeteer in animating objects based on their own
materiality helped in finding ways of making a minimalistic and
non-anthropomorphic robot like Fizzy seem alive, inciting and en-
gaging. As such, the collaboration with performing art professionals
facilitated emergent behaviors from actual interactions between
humans and robots. Moreover, it encouraged discussions about
what is needed to afford the emergence of specific interpretations
in concrete situations.

3.1.2 Study 2: Future-Oriented Participatory Design. The second
step in our design case involved care stakeholders, whose perspec-
tives and experiences helped refine and reframe our initial creative
explorations to better align with the realities of care contexts where
Fizzy may operate in the future. These stakeholders were eight
healthy older adults aged 68-90 and six healthcare professionals
working as a physiotherapist, activity therapist, nurse, occupational
therapist, and rehabilitation physician. We organised a one-hour
workshop with older adults, followed by two one-hour workshops
with healthcare professionals. Between these workshops, two film-
making sessions with performing art experts were conducted to
translate the insights from the first workshop into input for the
second.

Themethodologywe benefited during these activities was future-
oriented participatory design, inspired by [14]. As the name sug-
gests, this methodology encourages participants to create and re-
flect on future situations or designs based on their own needs,
values, and experiences. In doing so, it stimulates discussion about
the plausibility, desirability, and potential consequences of these
future situations or designs. In our design process, future-oriented
participatory design was especially useful for exploring the situ-
ations and practices in which Fizzy could be integrated, why and
how, and what effects it might have on people, their relationships,
routines, or living and working contexts.

The first workshop with older adults applied this methodology
through improvised interactions with two remote-controlled proto-
types and a creative scenario-making activity involving sketching,
collaging, and writing. These activities prompted participants to
envision how the future of geriatric care might look like with Fizzy,
considering how its behaviours might manifest and how interac-
tions could unfold across diverse care contexts with varying socio-
physical dynamics. To make the relational and situated aspects of

these envisioned scenarios experiential for the subsequent work-
shops, we then brought in the expertise and knowledge from the
performing arts. By building on insights from Study 1 and in collabo-
ration with a filmmaker, these scenarios were translated into scripts
for enactments. Seven actors in total and the filmmaker brought
these scripts to life, producing four short films that presented Fizzy
as a pet-like companion at home, a device in home-based physio-
therapy, a plaything stimulating social interaction in a daycare, and
an intelligent sports ball used in community center activities 1.

The subsequent workshops with the healthcare professionals
involved these films alongside improvised interactions with the
prototypes, serving as catalysts for reflection, discussion, and co-
design. Particularly, the films invited discussion on how depicted
scenarios could align with, challenge, or transform existing modes
of (health)care. The participants commented on how Fizzy and its
behaviors might be perceived, interpreted, and valued across differ-
ent care settings, considering its design, the physical characteristics
of these settings, and the relational dynamics prompted by them.
They also reflected on how Fizzy could be implemented into these
settings and what impact it could have on their work practices and
relationships. Accordingly, Fizzy’s design could be refined in ways
that take into account the values, experiences, and expertise of
healthcare professionals.

Throughout this study, the workshop with older adults allowed
us to identify new robot behaviours and interaction possibilities
emerging from the experiences and values of older adults as well
as Fizzy’s designed qualities. Collaborating with performing art
professionals further expanded these possibilities and enabled us
to prototype interactions and experiences that did not yet exist.
The participation of healthcare professionals helped us explore
which behaviors and interaction patterns from Study 1 and early
phases of Study 2 aligned with user needs, values, and care setting
characteristics. It also clarified how these behaviors would be per-
ceived and interpreted in actual contexts, and why. While Study 1
opened up many possibilities for situated interactions with Fizzy,
user participation in this study helped us prioritize these possibili-
ties, revealing which interactions were meaningful, feasible, and
contextually appropriate for potential users.

3.2 Design Insights on Relational HRI Design
Through our two-steps methodology of SE and future-oriented PD,
we were able to gather valuable information from both performing
arts professionals and care stakeholders. These studies helped us
in identifying new use contexts and behaviours for Fizzy, reflect
on its technological possibilities, and detect enablers and barriers
to successful HRI in health applications. Moreover, these studies
allowed us to derive three design lessons. We believe that these
lessons, although highly situated, are nonetheless useful as broader
considerations in the field of relational HRI design. Furthermore,
they have the potential to help design care technologies that are in
line with a relational perspective on health.

3.2.1 Take Your Lead from the Materiality of the Robotic Platform.
This first design lesson addresses the importance of attending to the
movement possibilities embedded in the materiality of the specific

1Films can be accessed through this link https://shorturl.at/PUs3p
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robotic platform. This implies working from the particular embodi-
ment of the robot and the movements that are more appropriate
for such embodiment, as well as the interpretations that its motion
evokes. This perspective thus prioritises bottom-up rather than
top-down design approaches, and is inspired by puppetry practice,
as puppetry emphasizes animating objects from their own material
affordances rather than imitating human gestures.

This principle was present in the first study, where a puppeteer
remotely controlled a Fizzy prototype with a perforated shell and
LEGO Mindstorms® drivetrain, a second prototype with a yellow-
red covered shell and LEGO Mindstorms® drivetrain, and a third
prototype with a green covered shell and a custom-designed driv-
etrain to assess how their material properties and movement ca-
pacities shaped interaction (Fig. 2). Through improvised sessions
with actresses, it became clear that the covered prototypes—whose
motors were concealed—produced more legible and engaging in-
teractions. The hidden mechanisms reduced distraction and noise,
while the simple, covered spherical form encouraged the actresses
to touch, pick up, and play with the robot, enabling them to recog-
nize and co-develop movement patterns during interaction.

Figure 2: The three prototypes of Fizzy

The covered prototypes allowed the robot to adopt a more hy-
brid quality2: because their technological components were hidden,
Fizzy could simultaneously be perceived as a robot, a companion,
and a toy ball. This hybridity encouraged participants to shift fluidly
between interpretive frames, enriching the relational dynamics and
allowing meaning to emerge collaboratively. Among the prototypes,
the green version stood out for its higher-pitched sound, smoother
movements, and softer tactile quality, which both the puppeteer and
the actresses found more appealing. Its responsiveness and pleas-
ant materiality fostered a sense of liveliness and approachability,
demonstrating how subtle variations in material design and sensory
feedback can profoundly influence the perceived expressivity and
relational potential of a robot.

Because of these insights, we decided to move forward with the
closed prototypes for our second study. However, as we experienced
during the first study a few instances inwhich they broke down after
being accidentally dropped, we decided to improve the robustness
of these prototypes first. Since the second study targeted actual
users, who may be more sensitive to technological failures than
performing arts professionals, these modifications were made to
reduce potential frustration from prototype breakdowns. While the
drivetrain of the yellow-red prototype was securely attached to the

2We adopt the notion of hybridity of [16], who defines this concept as an approach to
designing robotic embodiments that exists between a functional object and a social
being.

shell using glue, a complete design iteration was carried out on
the green prototype. In this new version, the shell was fabricated
from TPU, a material offering greater impact resistance than the
previously used PLA [12], and a spoke-like suspension mechanism
was introduced to mount the drivetrain onto the shell (Fig 3).

Figure 3: The new prototype that replaced the green proto-
type

In the second study, the appearances, capacities, and limitations
of these prototypes foregrounded certain robot behaviours, ways
of interacting and moving with Fizzy, and risks associated with
these. Older adults noted no significant differences between the two
prototypes, aside from perceiving the yellow-red prototype as more
fragile. In the absence of movement, the spherical form and sports
ball-like appearance of both prototypes made older adults question
what distinguished them from an ordinary ball. Having this com-
parison in mind, they expected the prototypes to move in familiar,
ball-like ways, such as rolling and bouncing. However, when the
simple movements of the prototypes, such as rolling and wiggling,
were demonstrated, Fizzy was perceived as a more advanced tool.
The prototypes’ ability to move introduced new interaction pos-
sibilities not only for physical activity but also for cognitive and
emotional engagement. This was exemplified by scenarios such
as a modified Futsal game in which older adults no longer needed
to kick the ball, as Fizzy would roll away when approached, or
scenarios where Fizzy would perform movements similar to the
antics of a clown to evoke reactions from assisted living facility
residents.

In contrast to older adults, the healthcare professionals found
the yellow-red prototype more cheerful and appropriate for clinical
use than the other prototype due to its colours, softer tactile quality,
and grippability. At first glance, the ball-likeness of both prototypes
suggested potential use on the floor and on tables. Combined with
the simple movements, these material qualities also raised concerns
about fall risk, as the prototypes could easily move unpredictably
or be tripped over. Yet, these same qualities invited the profession-
als to try Fizzy on different body parts, such as hands, chests, or
legs. This bodily experience brought about a new use opportunity
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for Fizzy: providing physical stimulation to bedridden patients by
rolling and wiggling on the body. Additionally, watching the short
films, the healthcare professionals were prompted to reflect on how
the prototypes’ imagined affordances sometimes diverged from
their actual material possibilities. One participant captured this
tension, noting that “a ball with pet-like behaviors is a strange im-
age to see,” thereby highlighting how a robot’s embodiment shapes
expectations for interaction.

This first design lesson suggests that a relational approach to
HRI design benefits from bottom-up approaches in which robotic
movement emerges from the materiality and embodiment of the
robotic platform. Movement and its potential for meaning-making
is central to relational design processes. As such, it is not added
as an afterthought or complement to verbal interactions. Instead,
it is foregrounded as an initial and fundamental step in explor-
ing the possibilities of the robotic platform, understanding that
movement is always deeply interlinked with the embodiment from
which it emerges and attending to what it evokes in specific cir-
cumstances. By foregrounding the possibilities of movement and
meaning-making rather than prescribing certain behaviours, this
approach provides space for a broader range of users to interpret
and respond flexibly to the possibilities their robotic caregivers or
health-promoting devices afford. In this way, health and caregiving
emerge through the ongoing, co-constructed negotiation of roles,
actions, and meanings between users, caregivers, and the robot.

3.2.2 Frame Encounters to Steer Interpretation in Specific Ways.
The second design lesson points at the importance of framing and
its impact on how robotic behavior is interpreted and responded
to. Our experience with speculative enactments during the first
study suggested a distinction between contextuality and framing.
Whereas contextuality involves the situatedness of the interaction
at hand, framing is a means to actively invite looking at the behavior
of a robot in a particular manner. Framing in this sense can be
understood as a design strategy that provides a context to steer the
interpretation of robotic behavior in certain ways.

The first study explored how different social and functional
framings shape human–robot interactions, focusing on two dimen-
sions: interpersonal relationships and the robot’s presented purpose.
Three improvised scenarios revealed how framing influences inter-
pretation and engagement: (1) a rehabilitation device delivered to
a hernia patient by a caregiver, (2) a companion robot given by a
granddaughter to her grandmother, and (3) a therapeutic toy pro-
vided by a caregiver to mediate the communication between them.
When framed as a rehabilitation device, Fizzy’s movements were
readily perceived as purposeful prompts for exercise, giving the ro-
bot an authoritative, guiding role while the caregiver stepped back
to assist and interpret its behavior. In contrast, when presented as
a companion robot gifted by a granddaughter to her grandmother,
Fizzy took on a passive, background role—serving more as a social
catalyst than as an interactive agent. The actresses interacted pri-
marily with each other, treating the robot as a domestic presence or
pet rather than an entity demanding engagement. The third scenario
yielded the most balanced and dynamic exchanges. The defined
yet open-ended context encouraged playful and improvisational
engagement, with participants incorporating the robot’s errors and
unpredictability into their interaction rather than seeing them as

failures. This responsiveness fostered a reciprocal relationship in
which meaning was co-created through mutual adaptation.

Across all scenarios, it became evident that the human introduc-
ing the robot—often in a mediating or interpretive role—strongly
influenced how the interaction unfolded. The actress in the role
of an older adult frequently looked to this figure for guidance and
validation, highlighting that social robots operate not merely in
dyadic exchanges but within broader networks of human medi-
ation, where the meaning of human-robot encounters is socially
coordinated and negotiated among multiple participants.

In the second study, the scenario-making activity enabled the
older adults to generate the framings themselves by reflecting on
their own experiences, needs, and expectations. The resulting fram-
ings showed similarities to the ones explored in Study 1, poten-
tially due to the embodiment of the robot suggesting specific use
purposes and participants’ prior experiences with or exposure to
similar care robots. Due to these similarities, we refined the older
adults’ framings using the insights that the framings from Study 1
brought about for the creation of short films. These films were then
employed as prompts with the healthcare professionals, offering a
concrete starting point for a user group who often find the early,
ambiguous stages of design (i.e., the “fuzzy front end”) challenging
to navigate [23].

The films depicted Fizzy as: (1) a pet-like companion at home
for a lonely older adult, (2) a home physiotherapy device shown
and given by a therapist to a geriatric patient for exercising inde-
pendently, (3) a plaything used by a caregiver to stimulate social
interaction within a daycare group, and (4) an intelligent sports
ball used by a coach during group activities in a community center.
According to the healthcare professionals, during the first framing,
Fizzy’s behaviour—rolling towards, hiding from, or running away
from someone unprompted —was categorised as strange, unreal-
istic, and even potentially “freaky” for older adults. This led them
to perceive Fizzy’s behaviors as childish and unsuitable for older
adults, who often have “limited imagination.” They also described
the robot as uncontrolled and highly autonomous, creating the
impression that it might not be possible to turn it off, thereby po-
tentially causing ethical issues for people with cognitive challenges.
In contrast, Fizzy’s movements, when framed as a home physio-
therapy device, were found controlled, legible, and suitable for this
care practice. This was mostly due to the fact that this framing de-
picted the robot as a programmable device combining movements
with vocal instructions. This framing prompted the professionals to
emphasize the importance of the robot conveying clear, purposeful
guidance to patients, particularly in contexts without a caregiver to
mediate or interpret its behavior. Similarly, in the third and fourth
framings, Fizzy’s more unpredictable movements were viewed as
acceptable, even enjoyable and playful, because a human mediator
was present to frame and guide the interaction.

This second design lesson suggests that, within a relational per-
spective to HRI, designers need to attend to how meaning is shaped
and interpretations are afforded by specific arrangements of be-
haviours, language, objects, and environments. Movement will not
always be unequivocally interpreted. Therefore, attending to fram-
ing as a design strategy—consideringwhen to frame and how—helps
guide attention and steer the interpretation of robotic behaviour in
certain ways, defining a range of meaningful movement-based HRI.
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When designing robots for health applications, framing becomes
especially crucial, as it raises questions not only about whether a
robot’s roles and behaviors are appropriate, acceptable, meaningful,
and ethical within a care practice, but also about how agency, au-
tonomy, authority, control, and responsibility are negotiated within
the complex networks of caregivers, patients, and the robot.

3.2.3 Attend to the Emergence of Meaningful Movement Patterns in
Situated Encounters. The third design lesson encourages designers
to observe the emergence of meaningful movement patterns in
human-robot interactions and utilise those for future design af-
fordances. This has two main implications: firstly, it concerns the
design of patterns, instead of specific gestures/movements with a
clear communicative intent. This aligns with the concept of design
patterns by [1] inasmuch as it looks at patterns that are flexible
enough to support different interpretations depending on the situa-
tion in which they are enacted but are robust enough to consistently
sustain attention and engagement in diverse scenarios. Secondly,
this design lesson also encourages observing naturally recurring in-
teractions, deriving meaningful movement patterns from them. The
knowledge of performing art professionals became in this respect
crucial, as they are experts in creating and sustaining embodied
interactions.

In the final sessions of the first study, we examined the types of
movement patterns that emerged between Fizzy and the actresses,
focusing on how movement contributed to the creation and main-
tenance of meaningful interactions. To concentrate on emergent
movement patterns rather than other elements of the encounter,
we used a single improvised scenario in which a hernia patient
receives a robot from their caregiver to remain active. In [8], we
analysed the empirical data from these final sessions and identi-
fied nine basic movement patterns that helped initiate physical
interaction between the robot and the human. In that article, we
also proposed how these basic patterns could combine into more
complex sequences, supported by specific framing strategies to
sustain engagement. Importantly, the patterns identified during the
workshop did not convey a single, universal meaning; rather, they
drew attention to themselves, encouraging human response and
allowing for flexible interpretation depending on the context in
which they appeared.

In this article, as means of an example, we will focus only on one
specific movement pattern that became consistently meaningful
in the interaction with the actresses: wiggling, moving, and stop-
ping. The meaning attributed to this movement pattern and the
responses it elicited varied based on the situation and diverse inter-
action elements, such as the interpersonal and functional context or
emergent narratives. Regardless of the specific interpretation linked
to this movement pattern, it consistently captured the actresses’
attention, prompting them to physically interact with the robot—for
instance, by picking it up or by following it. The interpretations
and responses differed across situations, yet the key point is that
this particular pattern invited action and afforded interpretation
in situated ways. Rather than being predetermined, it emerged
through the interactions between the robot and the actresses, pro-
viding affordances that were flexible enough to support diverse
meanings while remaining robust enough to sustain attention and
engagement.

In the second study, co-designing with the older adults led to
the identification of robot movements similar to the patterns found
in [8], even though the contexts in which the actual or imagined
interactions took place differed between the two studies (for in-
stance, using Fizzy to play games like marbles or jeu de boules).
Also aligning with Study 1, the discussions with the healthcare pro-
fessionals highlighted the importance of situatedness for enacting,
responding, and interpreting movement patterns. To exemplify, the
activity therapist indicated that Fizzy rolling around unpredictably
on a table would be fun, inviting her patients to respond physically
by stopping it from falling and cognitively by maintaining attention.
However, if any of the patients had a cognitive challenge, the same
movement pattern would become confusing. For these patients, as
well as for specific situations such as interacting with Fizzy alone
or using it in physiotherapy, the movement pattern seemed too
ambiguous to invite interaction, limiting Fizzy’s potential thera-
peutic benefits. In these cases, the professionals stressed that Fizzy
should move “in a targeted manner” and not behave “like a ball that
chooses its own path,” emphasizing the importance of controlled,
predictable, and directed movements to enhance robot legibility.
For designing robots for health applications, these examples indi-
cate that the particular situation in which an encounter takes place
does not only influence the interpretation and the resultant human
response but also shapes the effectiveness of a movement pattern
in yielding a health benefit.

This third design lesson highlights that, within a relational ap-
proach to HRI design, it is important to attend to how meaningful
movement patterns emerge in specific situations rather than focus-
ing on the performance of predetermined movements or gestures
with specific communicative intent. For health applications, this
enables users and caregivers to make sense of the robot’s actions
in their own way, leading to personalized care experiences and
catering to different abilities, preferences, and goals. Furthermore,
the flexibility of robot behaviors creates multiple opportunities for
engagement, which can support sustained participation and adher-
ence to care practices. By fostering personalized interaction and
active participation, this approach aligns closely with relational
approaches to health.

4 Conclusion
This article proposes a relational approach to movement-based
HRI design for health applications, with the design case of the
Fizzy—a robotic ball aimed at promoting health and support care
for older adults. Fundamentally, our proposed relational approach
demonstrates that HRI design should not only pay attention to
what the robot does (the movements that the robot enacts), but also
what happens around the robot. That is, designing for HRI implies
also designing for the situation in which the interaction happens,
how the encounters are framed, the role of the human interacting
with the robot as well as other humans that might be present.

We argue that introducing the expertise of performing arts pro-
fessionals as a first step in processes of relational HRI design is key
as a means to speculate on how embodied interactions can take
shape and unfold within specific situations. This approach allows
for the discovery of interaction possibilities between humans and
robots in creative, flexible, and innovative ways, paying special
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attention to how different elements come together to make an en-
counter meaningful. Moreover, our article argues for the use of
participatory design to include the perspectives, values, and needs
of potential stakeholders in an iterative HRI design process.

Finally, we propose that a relational perspective on HRI design
acknowledges that how movement becomes meaningful is influ-
enced by howusers respond and interpret roboticmotion depending
on the situation in which they encounter the robot. A relational
perspective on movement-based HRI therefore focuses on design-
ing affordances for interacting and interpreting behaviour, rather
than on designing specific movements that convey a predetermined
meaning. By focusing on situatedness and emergence, this per-
spective may enable robots to be more naturally integrated into
a care context with distinct sociophysical dynamics. The patients
and caregivers can choose if, when, and how to interact with the
robot, having more flexibility in how robotic motion is interpreted
and incorporated in their specific care routines, thus allowing for
a more relational and situated approach to technological health
applications.

Acknowledgments
We thank the performing arts experts Jenne van Herpen, Janna
Adank, Joris de Jong, Agnes Lee, Lia Righarts, Jan Righarts, Jie
Zhang, and Helene van Leeuwen for contributing their embodied
knowledge to this work, and Heike Vallery, Jane Murray Cramm,
and Bart Horstman for their support with Fizzy. We also extend
our gratitude to the Generaties Ouderen (Genero) network for
sharing their values and perspectives regarding care and robots.
This research is part of the project Acting like a Robot (NWO
ClSC.KC.205) and Convergence Human Mobility Center research
consortium (Grant no: 2022036).

References
[1] Christopher Alexander, Sara Ishikawa, and Murray Silverstein. 1977. A Pat-

tern Language: Towns, Buildings, Construction. Oxford University Press, United
Kingdom. https://arl.human.cornell.edu/linked%20docs/Alexander_A_Pattern_
Language.pdf

[2] Mandy M. Archibald and Alan Barnard. 2017. Futurism in nursing: Technology,
robotics and the fundamentals of care. Journal of Clinical Nursing 27, 11-12 (Sept.
2017), 2473–2480. doi:10.1111/jocn.14081

[3] Boudewijn Boon. 2020. Playscapes: Creating Space for Young Children’s Physical
Activity and Play. PhD Dissertation. Delft University of Technology, Delft, the
Netherlands. doi:10.4233/uuid:8f3090a6-39c6-4ddf-9ee8-9afb73021605

[4] Judith Dörrenbächer, Marc Hassenzahl, Robin Neuhaus, and Ronda Ringfort-
Felner. 2022. Towards Designing Meaningful Relationships with Robots. In
Meaningful Futures with Robots—Designing a New Coexistence (1 ed.). Taylor
and Francis Group, Boca Raton, London, New York. https://doi.org/10.1201/
9781003287445-1

[5] Niklas Ellerich-Groppe, Tobias Krahn, Andreas Hein, and Mark Schweda. 2025.
Relational Dimensions in the Implementation and Use of Robotics in Outpatient
Care – An Empirical Exploration and Ethical Analysis of Stakeholder Perspectives.
Int J of Soc Robotics 17, 9 (Sept. 2025), 1871–1889. doi:10.1007/s12369-025-01281-y

[6] Chris Elsden, David Chatting, Abigail Durrant, Andrew Garbett, Bettina Nissen,
John Vines, and David Kirk. 2017. On Speculative Enactments. In Proceedings of
the 2017 CHI Conference on Human Factors in Computing Systems. ACM, Denver,
Colorado, USA, 5386–5399. doi:10.1145/3025453.3025503

[7] Noelle Fields, Ling Xu, Julienne Greer, and Erin Murphy. 2021. Shall I compare
thee. . . to a robot? An exploratory pilot study using participatory arts and social
robotics to improve psychological well-being in later life. Aging & Mental Health
25, 3 (March 2021), 575–584. doi:10.1080/13607863.2019.1699016

[8] Anonymised for review. 2025. J. Hum.-Robot Interact. (May 2025), 26 pages.
[9] Susanne Frennert. 2020. Expectations and Sensemaking: Older People and Care

Robots. In Human Aspects of IT for the Aged Population. Technology and Society,
Qin Gao and Jia Zhou (Eds.). Springer International Publishing, Cham, 191–206.
doi:10.1007/978-3-030-50232-4_14

[10] Petra Gemeinboeck and Rob Saunders. 2025. Alloyed Bodies: Performance-
Making as Embodied Prototyping of Human-Robot Relationships. In Social Ro-
botics, Oskar Palinko, Leon Bodenhagen, John-John Cabibihan, Kerstin Fischer,
Selma Šabanović, Katie Winkle, Laxmidhar Behera, Shuzhi Sam Ge, Dimitrios
Chrysostomou, Wanyue Jiang, and Hongsheng He (Eds.). Springer Nature, Sin-
gapore, 119–130. doi:10.1007/978-981-96-3525-2_10

[11] Julienne A Greer, John Bricout, Ling Xu, Noelle L Fields, Gajendran Palaniyandi,
and Kristen L Doelling. 2022. Robot Collaborations: Using Theatre Performance
to Engage Robots and Humans. Liminalities: A Journal of Performance Studies 18,
4 (2022), 17 pages. http://liminalities.net/18-4/robot.pdf

[12] MuhammadNafizHamidi, Jamaluddin Abdullah, Abdus SamadMahmud,Muham-
mad Hafiz Hassan, and Ahmad Yasier Zainoddin. 2025. Influence of thermoplastic
polyurethane (TPU) and printing parameters on the thermal and mechanical
performance of polylactic acid (PLA) / thermoplastic polyurethane (TPU) poly-
mer. Polymer Testing 143 (Feb. 2025), 21 pages. doi:10.1016/j.polymertesting.2025.
108697

[13] Elizabeth Jochum, Evgenios Vlachos, Anja Christoffersen, Sally Grindsted Nielsen,
IbrahimA.Hameed, and Zheng-Hua Tan. 2016. Using Theatre to Study Interaction
with Care Robots. Int J of Soc Robotics 8, 4 (Aug. 2016), 457–470. doi:10.1007/
s12369-016-0370-y

[14] Eva Knutz, Tau U. Lenskjold, and Thomas Markussen. 2016. Fiction as a resource
in participatory design. In Future Focused Thinking - DRS International Conference
2016. Design Research Society, Brighton, United Kingdom, 17 pages. https://dl.
designresearchsociety.org/drs-conference-papers/drs2016/researchpapers/220

[15] Gloria L. Krahn, Ann Robinson, Alexa J. Murray, and Susan M. Havercamp.
2021. It’s time to reconsider how we define health: Perspective from disability
and chronic condition. Disability and Health Journal 14, 4 (Oct. 2021), 5 pages.
doi:10.1016/j.dhjo.2021.101129

[16] Diana Löffler, Judith Dörrenbächer, Julika Welge, and Marc Hassenzahl. 2020.
Hybridity as Design Strategy for Service Robots to Become Domestic Products.
In Extended Abstracts of the 2020 CHI Conference on Human Factors in Computing
Systems (CHI EA ’20). Association for Computing Machinery, New York, NY, USA,
1–8. doi:10.1145/3334480.3382832

[17] Maaike Bleeker and Marco C. Rozendaal. 2021. Dramaturgy of Devices: Theatre
as Perspective on the Design of Smart Objects. In Designing Smart Objects
in Everyday Life: Intelligences, Agencies, Ecologies, Marco C. Rozendaal, Betti
Marenko, and William Odom (Eds.). Bloomsbury Publishing, London, 43–56.
https://doi.org/10.5040/9781350160156.ch-002

[18] Tanya McCance and Brendan McCormack. 2025. The Person-centred Nursing
Framework: a mid-range theory for nursing practice. Journal of Research in
Nursing 30, 1 (Feb. 2025), 47–60. doi:10.1177/17449871241281428 Publisher:
SAGE Publications Ltd.

[19] Anouk Neerincx, Daan Veldhuis, Judith M. F. Masthoff, and Maartje M. A. de
Graaf. 2023. Co-designing a social robot for child health care. International
Journal of Child-Computer Interaction 38 (Dec. 2023), 13 pages. doi:10.1016/j.ijcci.
2023.100615

[20] William Odom, John Zimmerman, Scott Davidoff, Jodi Forlizzi, Anind K. Dey,
and Min Kyung Lee. 2012. A fieldwork of the future with user enactments. In
Proceedings of the Designing Interactive Systems Conference (DIS ’12). Association
for Computing Machinery, New York, NY, USA, 338–347. doi:10.1145/2317956.
2318008

[21] Federica Raia and Mario C. Deng. 2015. Is Relational Medicine the Key to Provid-
ing Truly Personalized High-Tech Modern Medicine? Personalized Medicine 12, 1
(Jan. 2015), 5–7. doi:10.2217/pme.14.67

[22] Sonja Rattay, Robert Collins, Aditi Surana, Youngsil Lee, Yuxi Liu, Andrea Mauri,
Lachlan D Urquhart, John Vines, Cara Wilson, Larissa Pschetz, Marco C. Rozen-
daal, and Irina Shklovski. 2023. Sensing Care Through Design: A Specula-
tive Role-play Approach to "Living with" Sensor-supported Care Networks.
In Proceedings of the 2023 ACM Designing Interactive Systems Conference (DIS
’23). Association for Computing Machinery, New York, NY, USA, 1660–1675.
doi:10.1145/3563657.3596066

[23] Marco Rozendaal, Patrizia D’Olivo, Elisa Giaccardi, and Pieter Stappers. 2024.
Three Challenges in Practising Research Through Design in the Context of
PhD Design Research. In DRS2024: Boston, 23–28 June. Design Research Society,
Boston, USA, 16 pages. https://dl.designresearchsociety.org/drs-conference-
papers/drs2024/researchpapers/88

[24] Marco C. Rozendaal, Jered Vroon, and Maaike Bleeker. 2025. Enacting Hu-
man–Robot Encounters with Theater Professionals on a Mixed Reality Stage. J.
Hum.-Robot Interact. 14, 1 (Nov. 2025), 1–25. doi:10.1145/3678186

[25] Norman Sartorius. 2006. The Meanings of Health and its Promotion. Croat Med J
47, 4 (Aug. 2006), 662–664. https://pmc.ncbi.nlm.nih.gov/articles/PMC2080455/

[26] Joachim P. Sturmberg, Martin Picard, David C. Aron, Jeanette M. Bennett, Jo-
hannes Bircher, Mark J. deHaven, Sanne M. W. Gijzel, Henry H. Heng, James A.
Marcum, Carmel M. Martin, Andrew Miles, Chris L. Peterson, Nicolas Rohleder,
ChristineWalker, Marcel G.M. Olde Rikkert, and René J. F. Melis. 2019. Health and
Disease—Emergent States Resulting FromAdaptive Social and Biological Network
Interactions. Front. Med. 6 (March 2019), 14 pages. doi:10.3389/fmed.2019.00059

https://arl.human.cornell.edu/linked%20docs/Alexander_A_Pattern_Language.pdf
https://arl.human.cornell.edu/linked%20docs/Alexander_A_Pattern_Language.pdf
https://doi.org/10.1111/jocn.14081
https://doi.org/10.4233/uuid:8f3090a6-39c6-4ddf-9ee8-9afb73021605
https://doi.org/10.1201/9781003287445-1
https://doi.org/10.1201/9781003287445-1
https://doi.org/10.1007/s12369-025-01281-y
https://doi.org/10.1145/3025453.3025503
https://doi.org/10.1080/13607863.2019.1699016
https://doi.org/10.1007/978-3-030-50232-4_14
https://doi.org/10.1007/978-981-96-3525-2_10
http://liminalities.net/18-4/robot.pdf
https://doi.org/10.1016/j.polymertesting.2025.108697
https://doi.org/10.1016/j.polymertesting.2025.108697
https://doi.org/10.1007/s12369-016-0370-y
https://doi.org/10.1007/s12369-016-0370-y
https://dl.designresearchsociety.org/drs-conference-papers/drs2016/researchpapers/220
https://dl.designresearchsociety.org/drs-conference-papers/drs2016/researchpapers/220
https://doi.org/10.1016/j.dhjo.2021.101129
https://doi.org/10.1145/3334480.3382832
https://doi.org/10.5040/9781350160156.ch-002
https://doi.org/10.1177/17449871241281428
https://doi.org/10.1016/j.ijcci.2023.100615
https://doi.org/10.1016/j.ijcci.2023.100615
https://doi.org/10.1145/2317956.2318008
https://doi.org/10.1145/2317956.2318008
https://doi.org/10.2217/pme.14.67
https://doi.org/10.1145/3563657.3596066
https://dl.designresearchsociety.org/drs-conference-papers/drs2024/researchpapers/88
https://dl.designresearchsociety.org/drs-conference-papers/drs2024/researchpapers/88
https://doi.org/10.1145/3678186
https://pmc.ncbi.nlm.nih.gov/articles/PMC2080455/
https://doi.org/10.3389/fmed.2019.00059


Designing Relational Care MOCO ’26, April 23–25, 2026, Montpellier, France

[27] Elizabeth C. Thomas, Sarah Bauerle Bass, and Laura A. Siminoff. 2021. Beyond
rationality: Expanding the practice of shared decisionmaking inmodernmedicine.
Social Science & Medicine 277 (May 2021), 6 pages. doi:10.1016/j.socscimed.2021.
113900

[28] Irene Alcubilla Troughton. 2022. Affective Movement in Robotic Art: Alternatives
to the ‘Interiority Paradigm’ in Social Robotics. Body, Space & Technology 21, 1
(Feb. 2022), 17 pages. doi:10.16995/bst.7963

[29] Heike Vallery. 2022. A spherical robot. https://patents.google.com/patent/
WO2022260513A1/en?q=(spherical+robot)&inventor=vallery&oq=vallery+
spherical+robot Patent no. WO2022260513A1, Filed June 7th., 2022, Issued
December 15th., 2022.

[30] Ralf Vetter, Anna Dobrosovestnova, and Christopher Frauenberger. 2025.
Hackathons in Designing Robotic Technology in Dementia Care - Navigating

Needs and Relations. In Proceedings of the 2025 ACM Designing Interactive Systems
Conference (DIS ’25). Association for Computing Machinery, New York, NY, USA,
1283–1297. doi:10.1145/3715336.3735836

[31] Ralf Vetter, Anna Dobrosovestnova, Helena Anna Frijns, Laura Vogel, Katharina
Brunnmayr, and Christopher Frauenberger. 2024. From care practices to specula-
tive vignettes–design considerations for robots in good care. Front. Robot. AI 11
(Aug. 2024), 15 pages. doi:10.3389/frobt.2024.1347367

[32] Michael L. Walters, Kheng Lee Koay, Dag Sverre. Syrdal, Anne Campbell, and
Kerstin Dautenhahn. 2013. Companion robots for elderly people: Using theatre
to investigate potential users’ views. In 2013 IEEE RO-MAN. IEEE, Gyeongju,
Korea (South), 691–696. doi:10.1109/ROMAN.2013.6628393 ISSN: 1944-9437.

[33] WHO. 2025. Constitution of the World Health Organization. https://www.who.
int/about/governance/constitution

https://doi.org/10.1016/j.socscimed.2021.113900
https://doi.org/10.1016/j.socscimed.2021.113900
https://doi.org/10.16995/bst.7963
https://patents.google.com/patent/WO2022260513A1/en?q=(spherical+robot)&inventor=vallery&oq=vallery+spherical+robot
https://patents.google.com/patent/WO2022260513A1/en?q=(spherical+robot)&inventor=vallery&oq=vallery+spherical+robot
https://patents.google.com/patent/WO2022260513A1/en?q=(spherical+robot)&inventor=vallery&oq=vallery+spherical+robot
https://doi.org/10.1145/3715336.3735836
https://doi.org/10.3389/frobt.2024.1347367
https://doi.org/10.1109/ROMAN.2013.6628393
https://www.who.int/about/governance/constitution
https://www.who.int/about/governance/constitution

