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Abstract
Here we present Flippo: a social wearable creature prototype. This design is meant to support people to take breaks
away from their desk and move, as well as to socialize
with others by caring for their creature. Flippo takes the
shape of a soft and fuzzy bug-like creature. It lives on people’s shoes and occasionally nudges them when it needs
to move and have social interaction with another creature
from its species. It does this by making sounds and visual
effects, and requires that the wearers coordinate shaking their feet and helping the creatures face each other. If
Flippo is satisfied with the interaction it displays a light animation and plays ’happy’ tunes, and if not it nudges the
wearer again. We ran a field study with 13 participants, preliminary results show potential of the design to encourage
and facilitate co-located social interaction.
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Introduction

Figure 1: The Flippo design

Figure 2: In this image, two
participants are wearing Flippo and
demonstrating how the creatures
interact by facing each other.

Nowadays people engage with various screens many hours
of their day, and rarely use computer-based technology in
co-located social interactions other than passively watching a shared screen together. The motivation for this project
was to explore potential changes to current sociospatial
practices by creating and testing the use of a social wearable ‘creature’. As wearables are worn on our bodies and
accompany us when we are co-located with other people,
they hold potential for positively supporting our co-located
social interactions.
Previous research [10] has begun to identify questions and
areas to consider for designers who work in the space of
Social Wearables (defined in [26] as wearable technology
that augments co-located social interactions). Research
that explores social affordances for co-located interactions
[21, 26] and research on using movement to create playful interactions [28] is inspiring. In this project we wanted
to design a wearable that utilizes the benefits of movement
and co-located social experiences in a playful manner. Our
research extends previous work by looking at an everyday situation–working indoors in front of a computer–and
enhancing it with playful social wearable creatures that encourages those who wear them to take short breaks with
co-located others, and move their bodies. We were motivated by research establishing the benefits of taking breaks
from work [36], and in particular of movement [38] and social breaks [40] for knowledge workers [14].
In this work we continue to unpack and study the design
space of Social Wearables following a Research through
Design (RtD) approach [43, 44, 17]. We designed, created,
and tested the social wearable creature to assess its impact
on wearers’ co-located social experience. We were particularly interested in whether such a social wearable creature

would facilitate the emergence of social interaction between
wearers, whether it would support people to take social
breaks, and we also wanted to explore how they would feel
about the driver being the creature–that it is something they
need to care for (as in [37]) and something that engenders
interdependence (as in [20] and [9]).
The wearable is designed as a little animated creature that
needs to move and have social interaction with other creatures of its species in order to thrive. It signals to its wearer
when it needs this interaction, but it will also respond to interaction with other creatures if this is initiated by the wearers. We adopted the name one participant gave it: Flippo
(when they wore it while riding their bike its wings were flapping). Flippo is a social wearable companion that lets its
wearer (or say ‘carer’) know when it needs to move and
interact with other creatures of its kind. It provides sound
and visual feedback to communicate its needs, to ‘nudge’
its wearer to take care of it. It then displays visual feedback
and sound effects when it experiences the interaction and
movement it needs by playing a short tune and light animation to signal being content. It ‘wakes’ up for these experience every now and then.
Here we present the Flippo design concept (Fig. 1 and 2)
and preliminary results from its field study deployment: 13
participants wore Flippo for consecutive 5 - 7 hours. They
were instructed to work on their own computer/desk-work,
while still paying some attention to the creature’s needs and
take care of it. Initial results show that these devices have
the potential to encourage and facilitate interaction between
co-located people.

Related Work
Commercial development of wearables for shoes has mostly
focused on biometrics measures for health, performance

Figure 3: CPX, lithium battery and
the Flippo cover.

and training (e.g., [13, 32]), tracking GPS signals for safety
measures (e.g. [12]), or comfort (e.g. Nike’s self-lacing
shoes [5]). There are a few commercial wearable shoeaccessories designed as game controllers to support screen
based interaction (e.g. [2]) or virtual-reality (e.g. [3]). There
is research on foot-based interaction [39] with various kinds
of screens (e.g., [15, 33, 25]), in virtual and mixed environments (e.g., [42, 29]), and using tangibles (e.g. balls in
[34]). Wearable fitness trackers that attempt to encourage
and support people’s physical activity are abundant (e.g.[4,
1]), and there are also research projects using wearables
to track and encourage movement (e.g., [18, 30, 19, 27]).
Pediluma [24] is a shoe-accessory wearable that aims to
encourage physical activity by tracking and visualizing the
wearer’s movement.

as a technology probe for children and their parents. Paro
is a commercial product designed as a cute, furry robotic
seal companion for elderly people. It was "found to reduce
patient stress", and to support and improve the "socialization of patients with each other and with caregivers" [6].
Finally, Tamagotchi [7], is a well known commercial product
designed as a display of a virtual pet enclosed in a small
plastic device. It is worn on a keychain and the virtual pet
needs to be taken care of, by having daily interaction with
its user. The Tamagotchi Connection [35] was introduced
in 2004 and in this version, the virtual pets need to interact
with other virtual pets, by employing Infrared (IR) sensing.
Below we describe the concept prototype of our design in
more detail.

Concept Prototype

Figure 4: We made 7 working
Flippo prototypes.

Figure 5: In this image, seven
participants are wearing Flippo at
the same time.

There are many apps that aim to encourage and support
people to take breaks away from their screens [16]. The
research design concept the Break-Time Barometer [22]
takes into account the social benefit of taking breaks with
other people in the workplace, and the UpTime research
project focused on supporting "workers’ transition from
breaks back to work" [14]. Regarding wearables that aim to
facilitate co-located social interactions, [8] used wearables
to support icebreaking activity to augment conversation.
There are a few smart pet/robotic companion commercial products and design research projects. ‘Ref’ is a design concept of a wearable wrist worn creature [23] that
responds to the wearer’s pulse measures by changing its
shape, with the purpose of making its wearer more aware of
their emotional state. ‘Hooze’ is a fashion accessory design
artifact with playful and zoomorphic qualities, which entices
people to touch it [41]. The prototype design used in the research project [37], is an interactive hand-crafted plush toy
which has a backstory of being a ‘worried pet’. It was used

Flippo the Robo-Shoe-Fly social wearable companion is
designed to look and feel like a cute bug-like creature. It
was inspired by fuzzy moths, and was intended to be nongendered. Intrigued by the timer interaction modality in [9],
which uses a timer to trigger signals of change in the wearable’s state, we decided to design Flippo to need social
interaction and movement occasionally. We were inspired
to develop a fictional backstory from [11] who presented
flower-like social wearable creatures, which thrived based
on balancing of the wearers’ speaking participation levels in
a group discussion. In our case, we expected Flippo to be
used in an office/desk job-like setting, where people usually
spend their time sitting in front of a computer. We speculated that having an external reason to move around and
socialize might benefit the users and serve as a short ‘brain
break’. Therefore, Flippo ‘nudges’ its wearer by playing
sounds and light effects when it needs interaction. Then,
their wearer, should care for it by finding another creature of
its species and let the two creatures engage through shaking their foot close by another wearer.

Positioning
The design prototype presented in this paper, is
positioned at the intersection of: (i) technology to
facilitate co-located social
interaction, (ii) technology
to support people to take
breaks, (iii) shoe-accessory
wearable technology, (iv)
movement/foot interaction,
and (v) smart pet/robotic
companion.

This interaction uses the strong concept of Interdependent
Wearables: "wearables designed to require shared attention and mutual awareness, with interdependent functionality that encourages and rewards collocated interaction" [20].
We chose to use the Adafruit’s Circuit Playground Express
(CPX) for its prototyping flexibility, its 10 built-in LEDs ring
for visual feedback, its speaker, accelerator, internal clock,
and IR sensing. We created a soft cover with the creature’s
design to fit the CPX and the lithium battery, which we could
also attach to wearers’ shoelaces (Fig. 3). We programmed
the CPX to utilize its internal clock as a timer. It turns on the
first ‘nudge’ (by playing sound effects and a visual light animation) after 60 min, and then again between 30 to 100 min
intervals, depending on its previous interactions (adjusted
from [31]). This first nudge was meant to let the wearer
(and co-located others) know the creature needed interaction. Within 10 min of this nudge, if the device does not
register the required interaction (by receiving IR signal) it
nudges again (changing the color of the flashing light display from green to red). However, if the wearer has found
another wearer and their device has sensed the IR signal
then the creatures will flash scattered rainbow animation
lights and a ‘happy tune’ as feedback to their wearers that
they are content with the interaction. Two wearers of the
creatures need to coordinating shaking their right feet, and
face the creatures toward each other in order to send the
IR signal. Wearers could also find each other and let their
creatures interact by shaking their feet even if the creatures
did not nudge them to do so. This would also satisfy the
creatures’ need to interact and would reset their timers to
delay their next nudges.
Finally, we programmed the device to display how many
times the creature had interactions in which it was content, by displaying the number (1-5) of green LEDs on the
right side of the CPX ring. We also had it display how many

times it nudged the wearer to interact but did not register a
satisfying interaction by displaying the number (1-5) of red
LEDs on the left side of the ring (Fig. 6).

Method
We followed a RtD [43, 44, 17] approach to explore how
wearable technology could encourage co-located social
interaction, movement and taking breaks. We made 7 functioning wearable prototypes (Fig. 4) and iterated the initial prototypes several times, exploring different interaction
modalities, timings and feedback. Variations of the prototype were tested during in-lab group discussions by lab
members and invited guests. Here we report on a preliminary results from our field study of the potential value
of a social wearable creature-like device: Flippo. We collected feedback from 13 external users on our current prototype. We were interested in people’s opinion about their
co-located social experience, the wearable creature and
its story, and about the interaction and feedback modalities
chosen. The study required that we would have at least 2
people participating during the same time and in the same
space, and for at least a few consecutive hours, so that using the wearable would be experienced as an actual break
from their computer/desk work.
We recruited 13 participants (4 graduate and 9 undergraduate students, 7 cis female- and 6 cis male-seeming). We
divided them into 3 groups (2x, 4x, and 7x participants)
based on their overlapping schedule availability to afford at
least 5 consecutive hrs with other participants. On the day
of their participation, we met in our lab space, provided participants, and collected, consent forms, explained verbally
and demoed the use of the wearable. We attached each
wearable to the right outer side of their shoe by threading through their shoelaces (Fig. 5), let them move a little
bit with it on and answered their questions regrading its

Figure 6: In this image, the green
LED lights on the right represent
four interactions that were
registered as making the creature
content. The red LED light on the
left, represents one time in which
the device was nudging the wearer
but did not register the required
interaction within the designated
time frame.

use. We then let them go about their work, either in our lab
space, or in nearby lab spaces. We told participants that
the wearable will let them know by making a short sound
and light effects when it needs to interact with other creatures of its kind and move. We explained that it will happen
every now and then, and when it does, it would like them
to find another person who wears a creature and coordinate with them shaking their feet (we demoed how they
should shake them, noting that the creatures need to face
each other). We told them it will light up and make sounds
to let them know it is satisfied. We also told them they could
let the creatures interact even if they did not signal they
needed the interaction yet.
At the end of their group session, we conducted semistructured interview with each participant lasting 10-20
minutes. We also asked them to fill out an online questionnaire confidentially which had 9 open questions such as:
“What did you like about the device?", "What did you like
least about using the device?", "Did the device affect the
social interactions or communications you had while you
were wearing it?", and "Were there any particularly interesting moments you remember?". In the following sections we
report on the preliminary findings from the analysis of the
13 participants’ answers to the questionnaire.

Wearing The Social Robo-Shoe-Fly
Participants described the creature as a bug or a fly-like
cute little robot creature. Flippo’s appearance was liked and
considered to be cute due to its googly eyes, sparkly wings,
and its soft and fuzzy texture (N=7). Participants thought it
looked ‘goofy’, ‘playful’, ‘friendly’, ‘sweet’, and ‘whimsical’.
Some compared it to a pet (N=4), and enjoyed having it
with them as a companion/buddy (N=4). P12 enjoyed having the responsibility to take care of it, they wrote “having
that sort of dependency, where the device was dependent

on me, made me oddly happy”. A few participants anthropomorphized Flippo and projected feeling states onto it
(N=2). When reflecting about their experience of wearing the creature, some felt they paid special attention to it
(N=5). P12 thought the placement of the wearable on the
shoe made it easy to dismiss the creature’s nudges when
they were occupied. P11 took a preventative approached
and changed the manner they sat in order to be able to
see their feet (and the creature) "at all times". A few participants commented that they liked the feedback modalities
(N=3). P1 liked that it did not feel intrusive, and P12 thought
it was “easy to learn and straightforward to use”. Suggestions for improvements included adding vibration to the
nudges to better attract the wearer’s attention, tuning the
audio feedback, and adding more complexity in the type of
movements required and the intensity of the nudges. P3 felt
that the creatures “could be a little more annoying", and P4
wished the sensing interaction between the creatures would
happen simultaneously. Some participants commented that
they became more aware of their environment and more
self conscious. P9 noticed their surroundings more, and
"got many weird looks throughout the day", and that “the
most interesting part" for them was the attention they "received for wearing the creature". P3 expected to be noticed
and found it funny that no one commented on their wearable, and P7 was curious if they were noticed by other people, they wrote “I was also wondering if people had noticed
the device, even if they didn’t specifically ask about it".

Interactive Experience
The majority of participants enjoyed aspects of the experience (N=8), for example, P8 wrote it was “a fun little game
to keep them fed and happy”. Some participants particularly liked being encouraged to take breaks, and doing so
with others. Some liked being nudged to move (N=3), and
some liked that it gave them an external reason to socialize
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(N=4), and even brought them in contact with new people.
P11 felt they were “more playful and less serious about stuff
overall, which was nice". P12 wrote that wearing the creature “created this newfound sense of responsibility, with relatively low-stakes such that it was not anxiety-inducing” and
commented how it improved their day quite a bit. They felt
it was satisfying “being able to intermittently complete that
goal in midst of larger and more stressful academic goals”.

versation starter between participants and people outside
the study (”lots of people not in the study asked about the
creature. It was a good talking point" - P8). Some participants mentioned how Flippo worked as an icebreaker:
P13 commented that by supporting them to be "goofy and
vulnerable", it helped "form relationships with new people”,
and P2 thought "it made the first interaction with everyone
else in the group go a little smoother”.

All participants but one (P3, who mostly interacted with
people they already knew) discussed how the device facilitate co-located social interaction. Some mentioned that
wearing the creature encouraged them and gave them external reasons to socialize, and some commented how it
increased the number of interactions they had with other
people. P8 wrote they “interacted with people a lot more
than I would on a normal weekday" and that “it’s a good
way to find an excuse to interact with other people on a regular basis”. P2 wrote “it made me take breaks and socialize.
Without it, I probably wouldn’t have spoken to anyone or
left my computer", and similarly P4 wrote “I probably would
have stayed behind the desk if I didn’t have it on my shoe".
P12 commented that “it was nice having a mutually defined
reason to interact with another person” which they identified
as “something that is usually absent in everyday life". P5
wrote that “the device encouraged social interaction. If the
device wasn’t there, there would most definitely have been
less social interaction. The fact that the device needed
to be shook in front of another device on another person
meant that I was forced to interact with the other participant to satisfy the needs of the device", and P10 wrote: “I
interacted with more people than I would have otherwise".
Wearing the creature was used as a conversation piece
(N=6). It triggered conversations between participants (“it
gave me a reason to talk with strangers (beyond small-talk)
who also wore the device” - P1), and also served as a con-

Finally, P2 thought that the foot shaking interaction was
awkward, they worried to accidentally kick the other person.
P6 and P8 were not pleased with the foot shaking especially when the IR sensing of the device was not working
smoothly. P1 did not like that it "tired one leg asymmetrically", and P9 was frustrated they had to “run around a lot”
to find other creatures near them. P10 felt forced to move,
and P1 felt forced to stay close by to other creatures. Interestingly, only three participants (N=3) mentioned the concept of ‘taking breaks’ in their questionnaire responses.

Conclusion
We have presented the Flippo design concept, a social
wearable companion to encourage in-person social interaction, moving, and taking short breaks form work. Preliminary analysis shows promising results–the device worked
to encourage and facilitate co-located social interaction–it
served as an external reason to interact with others, it increased the number of interactions for some participants,
and was used as a conversation piece. Next we will analyse the interview responses and conduct further studies
with more participants, in different office environments,
and for longer periods of time, to investigate the impact of
Flippo past the initial novelty effect. In future iterations of
the prototype, we hope to develop the feedback modalities
further, experiment with adding haptic feedback, and refine
the overall interaction.
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