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ABSTRACT

Despite the capacity of play to spontaneously emerge in our
daily life, the scope of application of play design in HCI is
generally narrower, specifically targeting areas of pure
leisure, or wholly utilitarian and productive play. Here we
focus on the value of play design to respond to and support
our natural gravitation towards emergent play that helps to
meet our social and emotional needs. We present a bridging
concept: Technology for Situated and Emergent Play, i.e.
technology design that supports playful engagement that
emerges interwoven with our everyday activities outside
leisure, and that enriches these activities with socio-
emotional value. Our intermediate-level contribution has
value as a synthesis piece: it weaves together theories of play
and play design and bridges them with concrete design
examples. As a bridging concept, it contributes: i) theoretical
grounding; ii) inspiring design exemplars that illustrate the
theory and foreground its value; and iii) design articulations
in the form of valuable experiential qualities and design
features. Our work can help to focus design agendas for
playful technology and inspire future designs in this space.

Author Keywords
Play; Playfulness; Interaction Design; HCI.

CCS Concepts
* Human-centered computing — HCI theory, concepts
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INTRODUCTION

The interest of the Human-Computer Interaction (HCI)
community in play and games is growing and transcends the
scope of purely entertainment games. Play is often used to
craft compelling technology-mediated  experiences
[19,25,37,45,54]. Researchers are investigating how to
incorporate play’s desirable experiential qualities in
mundane situations [45,54], and how to design porous magic
circles where play is intertwined with everyday activity [25].

A common approach to play design in HCI is to leverage the
motivational power of games and play in service of
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productivity [71]. For example, playful technology is used to
support and optimize task-oriented activities (e.g. serious
games [59] or gamification [19]) in a myriad of domains, e.g.
health [41], learning [86], or the workplace [13]. But there
are other values that play design can bring to society beyond
performance and productivity. Play is a fundamental aspect
of human life [81] and culture [42], the essence of life and
something desirable even when it is not materially
productive [79]. We argue that designing technology that
supports this kind of play offers a necessary counterbalance
to the pervasive focus of others on productivity, which has
crept into every sphere our lives [30,31].

Here, we focus on the value of play as it emerges intertwined
with and seasoning our everyday activities, positively
impacting the player socially and emotionally. We center on
technologies that populate this design space and investigate
how they support this kind of playful engagement. We
characterize this design space through a bridging concept
[16] intermediate-level knowledge form [53], namely
Technology for Situated and Emergent Play. This bridging
concept can facilitate the design of technology for playful
engagement: i) that is well rooted in real-life activities and
contexts and supports—rather than disrupts—going about
one’s life without having to step out of everyday business
and into a dedicated play circle; ii) that is flexible, open, and
player-motivated; and iii) that enriches daily activities and
has socio-emotional value for the player, e.g. supporting the
player to build stronger social bonds; feel free, explorative
and creative; or simply experience joy and affect.

Our bridging concept characterizes a design space that has
received less attention than others in play-related HCI. It has
synthetic and inspirational value: it weaves together a body
of theoretical works on the socio-emotional importance of
playful engagement, and concrete, illustrative, and
inspirational design exemplars. As a bridging concept, we
ground it: First, theoretically [16] with literature from within
and outside of HCI; Then, through design exemplars [16]: a
collection of 13 designs that illustrate how technology can
season the experiential texture of everyday activities with
playfulness; Last, through two design articulations that
bridge theory and exemplars [16], surfacing important
experiential qualities of play, and unpacking supporting
design features. This can inspire technology design in ways
that are currently under-represented in HCI.



Our work resonates with existing trends in HCI (e.g. slow
technology [33] or somaesthetics [39,40]) that build on the
idea that technology can contribute to making our lives worth
living. In particular, we add to works focused on everyday
play and playfulness (e.g. [2,6,25]) and works that aim at
play that supports the player socially and emotionally (e.g.
[44,72]). With this paper, we work towards making
accessible a body of theoretical and design knowledge that
can inspire designers to create playful technologies that
better respond to people’s social and emotional needs.

BACKGROUND

Here we set the theoretical foundation of our work and
motivate the design space and design agenda of designing
Technology for Situated and Emergent Play. We will
introduce relevant concepts in HCI, Play Studies and Play
Design, and position our contribution within previous work.

Play and Human Life

Humans are not productivity tools—we are -creatures
motivated by pleasure, by social and emotional connection,
by agency, and by positive feelings [8]. Play can be a way to
bring these properties into the systems we build. Sharp and
Thomas call this the eudaimonic function of play: even if it
does not yield materially productive results, play can be
considered socially and emotionally productive [71].

The idea that daily-use technologies can be playful can be in
tension with contemporary trends placing productivity and
performance at the core of human fulfilment [9,71]. That
presents a conundrum, as play, “the space within which we
experience the world above and beyond utility” [71], is
known to be an important factor for both personal and
societal well-being [7,10,42]. Too much emphasis on
productivity, progress, and future rewards may risk not being
focused on, engaged with, and enjoying the present [70]: “In
seeking to spend life as productively as we can, we bring
upon ourselves the ultimate ironic punishment: we miss it”
[9]. Stuart Brown, a medical doctor with a longstanding
commitment to play therapy, explains the negative aspects of
playlessness: “When play is denied over the long term, our
mood darkens. We lose our sense of optimism and we become
incapable of feeling sustained pleasure” [7]. Burkeman
argues for the value of play as an “antidote to this disease”
[9]. Ash Perrin, a clown volunteering in refugee camps, also
stresses the relevance of everyday play: “In this world we live
in, we really need to squeeze in more play. Play in your
workplace, [...] in your home, [...] in the car, [...] in the
supermarket. At the very least, what you'll find is a few more
smiles in a few more faces. But at the very most, you may just
change somebody’s perspective on who they are and change
their lives.” [63]. Sicart adds to this with his “call to playful
arms against technical determinism”™ [72], stressing the need
to design technology that enables us to experience everyday
play as it responds to basic human needs [72].

The State of Play in HCI: Dominant Approaches
Play is gaining traction in HCI and Interaction Design (IxD).
Several works in this space investigate play as focused

entertainment, exploring the intrinsic value of play and
games as non-instrumental, self-contained activities [58].
But the interest of HCI in play and games is growing and
transcends the scope of pure entertainment. Researchers also
investigate how to leverage the desirable qualities of play in
mundane situations and how to design porous magic circles
[78] where play intertwines with everyday activity. Within
that space, a noteworthy body of works explore how to
leverage play as a means to a productive end—where the aim
is to support productive outcomes in “serious” domains, e.g.
learning, health, or well-being. Generally speaking, works in
this area include serious games [59]; games4Health [84],
games for learning [32]; and gamification designs (e.g. [68]).

Using play to motivate, engage and support utilitarian goals
seems to be a more popular research agenda than exploring
its socio-emotional value. While this trend has not yet been
proven quantitatively, it is noted by many. For example,
focusing on exergames—games involving physical
exertion—Marshall et al. criticize an excessive focus on
promoting measurable exercise-related outcomes (e.g. losing
weight) to the detriment of the experience [56]. Linehan et
al. argue that Games4Health often “instrumentalize game
design” to promote behavior change, an approach that is
clearly outcome-oriented and sees the "player as a deficient
entity in want of repair" [51]. Rey suggests that the basic
appeal of gamification is that it “spur[s] economic activity”
by “influencing the behavior of producers and consumers,”
“implod[ing] play into work”, and “makfing] exploitation
easier” [65]. Sharp and Thomas suggest that utilitarian
approaches to play design in HCI reflect a contemporary
post-industrial culture that “downplays emotions” and
“looks down upon play and its affective productivity” [71].
Burkeman seconds that idea: “in a society fixated on
productivity [...], even temporarily rejecting those values in
order to spend time playing can be a radical act” [9].

Social and Emotional Approaches to Playful HCI

The “exploitation” [6] of play towards productivity has been
criticized by many: First, it leads to overly optimistic
understandings of the potential of play to address real-life
problems [56]. Second, it raises ethical concerns as it
manipulates people into doing tasks they might not want to
do [6,62]. Third, and most importantly, it can blind us from:
seeing the rich spectrum of forms play can take [71];
understanding its socio-cultural relevance [81]; and, in
particular, exploring how it can respond to personal and
societal needs for wonder, joy and social connection [21].

Today’s focus on the utilitarian value of play is at odds with
the vision that technology should allow us to engage more
with leisure [67] and “pursue our lives, not just work” [25].
Researchers propose inspiring alternative concepts that
embrace a more diverse idea of play and focus more on the
quality of the experience than on its productivity goals.
Bogost proposes to transform the world into a playground
through playful re-signification, treating “anything with the
deliberate attention that produces fun” [6]. Similarly,
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Figure 1. The ‘Technology for Situated and Emergent Play’ bridging concept and its constituents: a theoretical foundation; two
design articulations in the form of experiential qualities and design features; and a collection of design exemplars.

Burkeman suggests that we could “allow the spirit of play to
suffuse our telic tasks” [9], which Playification implements
in goal-oriented tasks (e.g. therapy [54]). As opposed to the
criticized  productivity-focused  gamification [83],
playification values the quality of the play experience at least
as much as (if not more than) the out-of-play goals. Gaver’s
ludic design uses open-ended technologies that invite
exploration and support experiences people long for, beyond
helping them “get the chores done” [25]. The work of Isbister
[45] and Marquez Segura et al. [55] on co-located play is also
inspiring: it presents valuable social affordances for
technology—i.e. pro-social behavior that is supported by
design elements—inspired by or targeting play design.
Castelhano and Roque offer strategies to promote playful
engagement in multi-sensory environments [11]. Inspired by
these works, we argue that, in a world where technology is
increasingly present, functional and productive; it is equally
important to also support the socio-emotional value of play.
Here we foreground this value, and help designers embrace
it in their own work through a bridging concept.

Inspirational Collections and Intermediate-Level Work

This paper is not the first that presents a collection of playful
technologies foregrounding the socio-emotional value of
play and/or proposing relevant design features. Sicart’s Play
Matters [72], a “manifesto with footnotes” [19], advocates
for the importance of everyday play as a key part of life.
Despite its theoretical focus, it illustrates different ways in
which play matters through inspiring descriptions of real
designs. It also contributes with concepts that are key to
understanding the porous nature of playfulness, since it is
“an attitude that allows us to experience play in activities
that are not play.” [72] From games and play design,
Isbister’s How Games Move Us [44] examines the socio-
emotional relevance of games and shows with examples the
benefits that social, co-located, and physical play can have
on people’s emotions. From IxD, Gaver’s ludic design [25]
shows how playful interfaces can promote curiosity and
exploration, and offers insights on how to design them.
Hobye’s PhD thesis [37] is a manifesto proposing strategies

to support explorative and performative play in social
contexts.

These works show concrete values of play as a social good,
e.g. Isbister et al.’s work on the social affordances of play
[45]. Some also unpack design strategies to promote specific
kinds of playful engagement, e.g. Gaver et al.’s ambiguity
[26]. Here we build on, and synthesize, these contributions
through a bridging concept [16], characterizing an important
design space through a set of design articulations. They take
the form of experiential qualities of play and design features,
which we bridge with theories within, and outside HCI. The
design cases, and the inspirational design features we
unpack, concretize those theories and make them more
actionable.

METHOD

Bridging concepts are intermediate-level knowledge forms
residing at a level of abstraction between theory and practice.
They facilitate the exchange between them “articulat[ing]
untried design opportunities and potential theoretical
advancements.” [16] Bridging concepts, like ours, have three
main components: “a theoretical foundation, a set of design
articulations and a range of exemplars that demonstrate the
scope and potential of their application.” [16] They can be
created bottom-up (i.e. starting with a strong concept [38]
grounded in design exemplars, which is then linked to
theory), or top-down (i.e. starting with conceptual constructs,
which are concretized with design exemplars).

Our concept was derived from two characterizing traits of
playful engagement that takes place within mundane
activities: it is situated, i.e. it takes place in non-play contexts
and intertwined with non-play activity, and is therefore
contingent on the idiosyncrasies of non-play scenarios; and
it is emergent, i.e. it emerges organically as people playfully
re-ambiguate mundane situations. We created it following a
top-down approach (see Figure 1) with the goal of making
accessible a set of theories to designers. Consistent with that
approach, we deliberately chose exemplars that could help
illustrate and concretize those theories. We began with the
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Figure 2. Playful technologies that are a source of positive affect. A: StreetPong [21]. B: What If You Were In...[1]. C: the Mood
Squeezer [24] spheres and LED floor. D: inpatient and a caregiver interacting with PhySeEar [54].

theoretical foundation, reviewing literature from diverse
areas of play scholarship (game studies, sociology,
philosophy, play design, cultural studies, and psychology)
related to: i) play that is well rooted in real-life activities and
contexts, and that supports—rather than disrupts—going
about one’s life without having to step out of everyday
business and into a dedicated play circle; ii) play that
emerges, is flexible, open, and player-motivated; iii) and
play that enriches daily activities and has socio-emotional
value for the player, e.g. supporting the player to build
stronger social bonds; feel free, explorative and creative; or
simply experience joy and affect. These foci characterize the
design space that our bridging concept encapsulates, and
narrowed down our investigation and search of literature,
and later design exemplars.

Our design articulations take two forms: experiential
qualities of play, and design features of play(ful) technology.
First, we conducted a thematic analysis of the literature,
compiled to identify emerging and recurrent themes. We
clustered our findings into three experiential qualities of play
that support desirable societal values. Second, we searched
for inspirational design practice in HCI showing how playful
technology can support people socially and emotionally. We
selected 13 design exemplars for how they resonated with
and illustrated well those experiential qualities. Our analysis
of the exemplars surfaced 5 recurrent design features that can
inspire future technology designs that leverage the socio-
emotional relevance of play.

EXPERIENTIAL QUALITIES OF PLAY: PLAYFUL
TECHNOLOGIES WITH SOCIO-EMOTIONAL VALUE
Here, we foreground, unpack, and illustrate three desirable
experiential qualities of play that emerged in our review of
play scholarship: (1) bringing joy to otherwise unstimulating
situations; (2) empowering and supporting agency; and (3)
promoting social connection. We also introduce the design
exemplars, which serve to illustrate these qualities.

Play Brings Joy to Otherwise Unstimulating Moments

One of the most obvious effects of play is that it generates
positive emotions [7]: it is intensely pleasurable; it speaks to
our inner desire of joy and stimulation; it can be a source of
fun and laughter; it can make us thrive. Here we discuss three
ways in which playful technology can bring joy: i) turning

! Video of StreetPong: https://bit.ly/IkAwMzk

serious spaces into playgrounds; ii) disrupting socio-cultural
norms; and iii) re-signifying activities into playful ones.

It is commonly said that, when playing, “time flies.” Play is
a “cure for boredom” that “eases our burdens” [7]: it puts us
in a state of flow where we are deeply immersed in, and
profoundly enjoy, whatever we are doing [14]. Playful
technology can help us season the countless playless
situations we often experience every day by turning spaces
into playgrounds. A design exemplar that illustrates this
quality is StreetPong' [21] (Figure 2A), a touchscreen device
attached to traffic light poles that allows pedestrians to play
Pong with one another while waiting for the green light. It
turns a seemingly long wait into a seemingly short moment
of fast-paced social competition. Similarly, What If You
Were In* [1] (Figure 2B) can make waiting at train level
crossings more enjoyable by offering passersby a chance to
escape and travel elsewhere: users can send a text choosing
a place where they would rather be, and they will see
themselves at the desired location on a screen. Both designs
show how playful technology can transform “serious”
spaces, turning boring situations into stimulating experiences
that “enliven us” [7] and make time fly. They create a porous
circle of play that, while not removing players completely
from the situation, is experientially rich and gives them a
chance to detach from feelings of boredom and frustration.

Playful technology can also help us re-frame the social
norms that regulate our routines. “Serious” contexts, e.g. the
workplace or a medical setting, tend to not only discourage
play, but at times also self-expression and social bonding—
both considered basic human needs [7]. Through play we can
reclaim those needs, create space for self-expression [56],
and “personalize the world, making it ours while still
acknowledging that it has a purpose other than playing”
[44]. A design exemplar that illustrates this quality is Mood
Squeezer [24] (Figure 2C): it allows people to express their
mood by squeezing colored balls, which light up an LED
floor in different colors. Designed to “provide an injection of
playfulness” into workplace settings [24], it brought about
significant results: it improved the quality of conversations,
becoming an “ice-breaker in awkward situations”; it helped
people be “more open about how they felt’; and “it liven[ed]
the place up”, while keeping the workspace productive.

2 Video of What If You Were In: https://bit.ly/2GJUYnG



Inviting frivolous play [81] in serious settings can lead to
more productive and satisfying work [57]. For example, in
PhySeEar [54] (Figure 2D), a robot designed to assist in
rehabilitative physical exercises was also used to improve the
experience of inpatients and physiotherapists. Building on
the robot’s behavior, they could playfully re-signify the
sessions by siding together and antagonizing the robot,
blaming it for the negative aspects of their personal roles and
performance. For example, the robot (rather than the
therapist who had ultimate control over it) was playfully
blamed for being too strict providing feedback; or the robot
(rather than the inpatients to whom it mimicked) was
playfully blamed for negative aspects of the physical
performance. Playing with the robot led to positive physical,
emotional, and social results: it strengthened bonds between
inpatients and therapists, which brought about not only better
enjoyment but also intensified engagement with the therapy.

StreetPong, What If You Were In..., Mood Squeezer and
PhySeEar illustrate the relationship between play and well-
being, both at an individual and at a collective level. Play is
a good thing in itself, even if it does not lead to productive
outcomes: it can make our lives more joyful, turn otherwise
meaningless activities worth experiencing, and help us
engage fully with the world [7]. Interestingly, as PhySeEar
and Mood Squeezer show, that does not necessarily need to
be at odds with productivity—even when this is not the
ultimate goal of the play intervention.

Play Allows Us to Have Agency

Another relevant experiential quality of play is that it gives
us agency—it allows us to choose, act and express ourselves
in ways that are meaningful to us [71,72]. That can be very
valuable in a world where people are increasingly busy and
reliant on larger structures, which can provoke a feeling of
lack of control of one’s life [77,80]. Here we surface 4 ways
in which playful technology afford agency: i) encouraging us
to explore; ii) promoting critical thinking; iii) empowering
us to act creatively; and iv) supporting self-awareness.

Re-framing situations as playful can spark curiosity, help us
embrace uncertainty, and encourage us to explore the
unknown [50,76]. As a result, play can open new avenues of
action and create the necessary conditions for learning
[10,75]: “as we toy with things and ideas, as we chat and
daydream, we find new perspectives and new ways to create,
new ambitions, relationships” [25]. Gaver’s ludic design
[25] implements this approach through the design of
ambiguous mundane artifacts [26] that invite open-ended,
self-guided exploration. For example, the Drifi Table [27]
(Figure 3A) is an electronic coffee table that slowly displays
moving aerial footage mapped to the weight distribution of
objects on its surface. Users can navigate across the footage
by positioning parts of their body on the table. Importantly,
this design is not meant to serve any productive agenda—it
simply offers a chance for people to explore freely. A study

3 Video of Newstweek: https://bit.ly/2T1WIRO
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Figure 3. Playful technologies that afford exploration. A: the
Drift Table [25]. B: the Speaker Prototypes [82].

revealed that people used the table “as an occasional break
from their routine household activities” to “satisfy their
curiosity and to wander, without feeling that it should be
useful or utilitarian”. The table brought people to explore
together and augmented the experience of being around it,
“encourage[ing] the exploration of new activities and
appreciations” [27]. Bekker at al. have also designed
technology to provoke curiosity, e.g. the Speaker Prototypes
[82] (Figure 3B) were designed to explore how to promote
self-guided playful exploration in public spaces. The
interactive speakers respond to human presence and produce
sounds that create “a situation that is clearly out-of-context”
to “evoke curiosity through novelty” and invite people “fo
make sense of the situation.” [82] A study showed that
several “passers-by tried to find out ‘how the system worked’
and while doing this they discovered additional ways of
interacting.” [82] Researchers also observed that people
“started discussing what they thought about the system, what
they had heard from others, and so on.” [82] The Speaker
Prototypes show how playful technology can prompt people
to explore, individually and collectively, and to experiment
with new ways of engaging with space and with others.

By affording explorative behaviors, play can also promote
critical thinking [34]: it can help us re-claim our desire to act
in non-formulaic ways and break up entrenched social and
cultural frames of behavior [18,29,46]. That is in itself a
desirable value that society should cultivate—it empowers us
to be autonomous and critical, and gives us opportunities to
disrupt the state of affairs [72,76]. Playful technology has the
capacity to afford that, e.g. Newstweek® [63] (Figure 4), as
described by Sicart in [72], enables individuals to playfully
disrupt other people’s news-reading in order to provoke
collective critical thinking. It enables users to hack into
wireless hotspots and manipulate the content of the news
feeds read by people around them, offering average citizens

Figure 4. A news outlet, hacked through Newstweek [63].




Figure S. Basic functioning of Pinsight [S2]. Left: how to add
content to a Pin. Center-left: a Pin. Center-right: Pin locations
on a map. Right: someone interacting with a Pin.

a chance to “have their turn to manipulate the press,
generating propaganda or simply 'fixing facts.” [63]

But play does not only promote exploration and critical
thinking. It can also empower us to act creatively upon the
world that surrounds us [72]. Play cultivates creative ideation
[47]: “as we play, we think about thinking, and we learn to
act in new ways.” [87] That is, in part, because play is both
appropriative and disruptive: it takes over the context where
it happens and challenges the state of affairs [72]. Its
“adaptive variability” [81] allows players to appropriate
situations to suit their needs [3,17]. Being playful allows us
to bring freedom to a context without disrupting it
completely [72], which brings about the right conditions to
create [76]. For example, Pinsight [52] (Figure 5) is a
platform that supports average citizens to create and curate
the content of tourist information points within their city,
allowing them to have a (playful) say in their city’s public
image [52]. A study revealed that giving people a chance to
become content creators led to richer connections between
them and audiences (Vvisitors): “participants were able to put
themselves in the shoes of the public who might come across
their content.” [52] Although participants were not asked to
write playful messages, that happened naturally: “most
dialogues |[...] had elements of wit and humor, for example,
one person wrote a question: ‘Do you know who lives next
door?’ with two possible answers: ‘Can’t get rid of them!’
and ‘Never seen them.” [52] Pinsight shows how play
“renews our natural sense of optimism and opens up to new
possibilities” [7]: it prompted neighbors to collaborate by
sharing “ideas, jokes, local history and local knowledge.”

Play’s capacity to promote critical thinking brings about an
important social good: it is a wonderful way to connect with,
be aware of, and reflect upon ourselves and our actions. Play
is one of the activities that has more power over our character
and nature [34]: it exposes us to our own contradictions, it
reveals “the truest expression of our individuality” [7], and it
exposes parts of ourselves that we often take for granted [72].
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Figure 6. The Emotion Regulation Toy’s [74] components.

As such, it is deeply relevant to human flourishing. Through
play, we temporarily become whoever we want and act
however we like. By “being outside of [ourselves] amongst
the movements of play” [12] we reveal our desires and
instincts [27] from a “dimension of experience that’s between
the subjective and the objective.” [12] By making us curious,
play helps us be proactive [57] and make sense of the world
we live in [76]. It affords a safe space where we can re-
ambiguate life and learn about it without putting ourselves at
risk, transforming uncertainty into opportunities for learning
and development [76]. The potential of play to promote self-
awareness is very relevant to HCI—it can help us design
technologies that not only improve experience, but also
support reflection [25]. A design exemplar that illustrates
this is the Emotion Regulation Toy [74] (Figure 6) that helps
children calm down when they are anxious and learn to
manage their own emotions. With a subtle haptic that mimics
a rapid heartbeat, the toy invites the child to soothe it by
hugging and patting it through simple fidgeting interactions
[74] that are known to contribute to positive emotions and
relaxation [23,85]. A user study demonstrated that play-
acting taking care of the creature invited figuring out what is
“wrong” with it, which helped children better identify,
understand, and deal with their negative emotions [74].

Play Supports Social Affordances

A third experiential quality of play is that it supports pro-
social behavior [45,55]. This is relevant to HCI, as “social
interaction is deeply consequential to human flourishing.”
[44] It is also particularly important in a contemporary
society that suffers from an increasing lack of meaningful
social connection [48]. Some argue that daily technology use
might contribute to that problem, e.g. through screen-based
interactions that distract people from the in-the-moment
experiencing of co-located social interaction [35]. But
technology does not necessarily need to isolate us. In fact, it
can—and should—support and enrich our social lives. Play
can be a useful strategy to do that, as it is known to have “a
positive impact on the well-being of both individuals and
groups of people.” [42] Here we discuss three ways in which
playful technology can support social affordances: 1)
promoting coordinated action; ii) bringing people together;
and iii) initiating meaningful connections.

Coordinated action makes people feel more connected and
leads to mutual liking [44]. Playful technology can promote
that, e.g. Keep-Up-With-Me [60] (Figure 7) enriches the
social dimension of a meal by promoting synchronized
eating between diners. Based on the amount of food left on
the plates, these are lifted and lowered by a mechatronic
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Figure 7. The Keep-Up-With-Me table [60]. One plate (left) is
lower than the other (right) because its owner is eating faster.



Figure 8. Playful technologies that bring people together. A:
people sitting around the Bonding Buffet table [73], inviting
others to sit. B: two persons playing with Pixel Motion [66].

table, augmenting cues people often use to pace their eating
and balance it with social communication. It creates a playful
disruption that invites, rather than forces, diners to be more
aware of each other in a bizarre yet fun way.

Another pro-social behavior play may support is bringing
people physically together [44]. That can be desirable in
many situations where people share a physical space but do
not interact directly, where people are alone, surrounded by
strangers, and could benefit from the pleasure of social
connection. Bonding Buffet* [73] (Figure 8A) is an
interactive installation designed by KLM Airlines to bring
people together at airports. It consists of a dinner table
surrounded by 20 chairs that can detect when people sit on
them. When seats are not occupied, the table is lifted off the
ground, making it difficult to see what is on it, and even to
realize it is a table. As more people sit, the table lowers down,
reaching the optimal height when all chairs are used.
Bonding Buffet is meant to help strangers connect and enjoy
each other’s presence: “Every day, KLM flies thousands of
passengers to all corners of the world, reuniting and
connecting people with one another. But how do you ensure
that people really sit down at a table together, engage with
one another and share with each other?” [73]. According to
a report, the mystery of discovering what was going on with
that weird structure, the challenge of bringing together
enough people to lower the table, and the reward of a shared
dinner prompted people to collectively work together to share
that meal: “People really enjoyed their time together at the
table, with all sorts of new contacts emerging. It was so much
fun, in fact, that we eventually had to remind some of the
guests that they had flights to catch!” [73]. Bonding Buffet
shows of how playful technology can bring us together and
focus our attention towards each other while eating, instead
of adding social barriers, which is often a criticism of
technology use during meals [35]. Pixel Motion® [66] (Figure
8B) is another installation designed to bring people together
in public spaces, in this case a museum hall. It consists of a
projection displayed on one of the walls of the hall, showing
an opaque image overlaid to (and hiding) another. The image
reacts to presence and movement: passersby can interact by
wiping off areas of the opaque layer. Once the underlying

4 Video of Bonding Buffet: https://bit.ly/2ijztMg

Figure 9. Playing with True Colors [15]: a wearer experiencing
an overload (left) and a non-wearer helping overcome it (right).

image is uncovered, a photo of participants is taken as a
reward. A study showed that the installation brought people
together: “out of the 240 rounds observed, only a few were
solo play, and approximately 85% of these in the presence of
others” [66]. Seeing others play drew people to join: “when
[...] visitors were standing to watch the display, their
presence would tend to encourage other visitors, related or
otherwise, to follow suit” [66].

Play does not only bring people together: it also creates the
right conditions to initiate meaningful connections. True
Colors® [15] (Figure 9) is a social wearable used in the
diegetic universe of a live action role play game (LARP). The
wearable gives special abilities (including stunning others),
but it periodically puts the wear into a diegetic state of
vulnerability (health crisis) that can be alleviated by co-
present others through social touch on the back (reducing the
time of crisis). A study revealed that this mechanism resulted
in rich and unexpected social interactions [44]. Wearers
barely used their attack function. Instead, they embraced and
enjoyed the moments of crises: these urged non-wearers
(even those taking antagonist roles in the LARP world) to
initiate contact, and to gather and help in times of need,
which was perceived by players as an important tool to
initiate and deepen relationships.

Keep-Up-With-Me, Bonding Buffet, Pixel Motion and True
Colors share a trait: they create the right conditions for social
situations to emerge [44], inviting positive social and
emotional action, and allowing those involved to enjoy the
pleasure of meaningful social connections. We argue that
this is a desirable social good technology should cultivate.

DESIGN FEATURES: DESIGNING TECHNOLOGY FOR
SITUATED AND EMERGENT PLAY

Here we surface 5 recurrent design features in our collection
of designs, in the form of actionable recommendations that
can guide and inspire the design of future Technology for
Situated and Emergent Play. They are connected to our
design exemplars, and to previous intermediate-level
contributions in the space of playful technology.

5 Video of Pixel Motion: https://bit.ly/2MyY9Cl
¢ Video of True Colors: https://bit.ly/31jlxba



Playing Beyond Traditional Game Elements Enriches the
Social Experience

An important quality shared by the designs in our collection
is that they hardly make use of traditional game elements
(e.g. points, levels, etc.). They avoid the “aesthetics of
meaningful choice,” [71] or play-as-progress and play-as-
problem-solving models that are usual in play-related HCI.
Instead, they embrace a broader and more flexible idea of
play. Even Pixel Motion [66], framed as a “public digital
game,” proposes a short and fast-paced play experience that
focuses players on moving their bodies together rather than
on progressing through the game. Instead of using scores or
progress-oriented rewards, it focuses on “shaping the
relationships between players,” which is a powerful way to
craft rich collocated play experiences [45]. StreetPong [21]
also moves the focus away from progress rewards to
emphasize the social dimension of the situation. Like in Pixel
Motion, the play experience does not transcend the scope of
a round (e.g. through a ranking); instead, the reward is the
very act of crossing paths with the stranger with whom you
just played. These examples illustrate how playing beyond
traditional game elements might be an interesting strategy to
promote spontaneous moments of joy and social interaction.

Playful Objects Re-Signify “Serious” Spaces and Norms
The technologies in our collection inhibit mundane spaces
and integrate well in their contextual objects. Embedding
playful artifacts in “serious” spaces can support playful re-
signification of those spaces, and of situated cultural norms
[37]. That re-appropriation can happen in different ways:

First, we see technologies that disrupt the state of affairs in
“serious” situations. For example, by augmenting structural
elements of a space to turn it into a momentary playground,
e.g. StreetPong [21] adds a game interface to traffic light
poles to prompt passersby to be playful in the street. Other
designs augment everyday objects to re-signify concrete
routine activities, e.g. the Keep-Up-With-Me table [60] turns
the action of putting food into one’s mouth into a playful and
social activity. Mitchell et al. [60] acknowledge the potential
of building on existing actions to augment a situation
playfully: “the activity of collecting food from the dish was
the point of departure [...]. This very aspect is crucial to
successfully empower or enrich existing practices of eating,
in contrast to imposing technology or augmenting objects
with additional functionalities”. This resonates with
responses to recent calls for increasingly situated approaches
to play design, like our proposal to identify play potentials
(i.e. existing interactions that are, or have the potential of
becoming, playful) and use them as design material [2].

Second, we see technology-augmented objects that promote
playful behaviors without directly disrupting the activities
taking place in those situations, e.g. Mood Squeezer [24]
promotes playful behaviors to encourage rethinking cultural
norms, but it does that at times of the participants’ choosing,
in a way that it does not interfere directly with the normal
activities taking place at the office. The coffee Drifi Table
[27] follows a similar principle: it allows users to interact

with the virtual footage whenever they want, but it does not
prevent them from ignoring the technological augmentation
if they would like.

Finally, we see designs where promoting a playful re-
appropriation of an activity supports the “serious” actions
expected in that activity. Those examples introduce
technology as an object that is instrumental for the activity.
For example, in PhySeEar [54] the robot plays a key role in
the ongoing activity (e.g. guiding and giving feedback about
movements) while also supporting collective playful re-
signification (e.g. its anthropomorphic looks and strict
behavior support antagonizing and siding; its clumsy
movements support teasing [54]).

Flexibility of Interaction Diversifies the Play Experience
Flexibility of interaction can lead to a richer palette of play
experiences, as it affords multiple ways of engaging with—
and through—technology and gives users a chance to
experience it in radically different ways. It also allows play
to transpire alongside, or within, real-life activities,
supporting and augmenting—rather than disrupting—the in-
the-moment engagement with those activities. In our
collection, we see different ways to achieve that:

First, affording the emergence of user-driven, contextually
meaningful interactions, e.g. rather than imposing specific
ways of interacting, Keep-Up-With-Me [60] allows users to
determine their own ways of being playful: collaborating to
eat comfortably, competing to finish first, pranking each
other... The Drift Table [27] can also be interacted with in
different ways, even by people who use it simultaneously.
That open-endedness facilitates appropriation: “people found
their own means to accommodate the table to their own
routines [...] in a variety of ways.” [27] Creating space for
playful appropriation can help promote “improvisation and
performance.” [45] Empowering people to playfully
appropriate the experience rather than imposing a specific
way to play allows them to engage in ways that feel
meaningful and align well with their ongoing activities.

Second, allowing players to jump in-and-out of the play
experience easily, e.g. Pixel Motion [66] blurs the difference
in the roles of players and spectators by allowing people to
participate by simply being present in the space. It creates a
porous magic circle that allows people to commit in different
ways and with varying levels of intensity. According to the
authors, that “fluid boundary between player and observer
[...] seemed to reduce the barrier to participation.” [66]
Porous magic circles create the right conditions for
explorative engagement, e.g. What If You Were In... [1]
allows passersby to choose between walking closer and
being featured on screen, or staying at a distance and seeing
how others “travel where they would rather be.” Both Pixel
Motion and What If You Were In... open up opportunities for
different levels of engagement depending on people’s
intentions and allow them to modify their role as the
experience unfolds. By embracing varying levels of
commitment, they increase the chances that not only those



who are naturally attracted to play participate. They also
make the experience visible to (and intriguing for)
spectators, which is known to be an interesting strategy to
attract new participants in co-located play experiences [45].

Ambiguous Interfaces Elicit Curiosity

Ambiguous interfaces promote explorative engagement [26]
through internal complexity [37]. This design feature has
been explored before in HCI, especially by Gaver et al. [26],
who proposed different ways in which ambiguity can be used
as a design resource. In our collection of playful technologies
we see different kinds of ambiguity represented:

First, the Drift Table [27] creates ambiguity of relationship
[26] between users the technology, disrupting the common
uses of a coffee table and offering new ways of interacting
with it. As a result, it leads to emergent interactions: “in
deliberately withholding a clear interpretation or narrative
of use,” it allows “people to find their own meanings and
uses for it” [27]. Similarly, Mood Squeezer [24] does not
provide clear instructions: it simply invites users to express
their mood by squeezing a colored sphere of their choosing.
By not imposing an exact color-emotion mapping, it allows
people to interpret freely and creates opportunities for casual
social interaction: “the deliberate open ended mapping
between mood and color often acted as a point of discussion”
[24]. Second, Mood Squeezer also uses ambiguity of context
[26]: it brings an object that is clearly playful—the squeezy
spheres—to a “serious” context, creating a tension that draws
people to interact and facilitates a playful re-signification of
the space. Finally, playfulness can also derive from
ambiguity of information [26], e.g. Newstweek [63] allows
users to disrupt the contents of online news feeds and create
inconsistencies in the information, prompting others to
interpret the causes behind those inconsistencies and reflect
on their position with regards to the information.

Unexpected Disruptions Encourage People to Let Go

The last design quality shared by designs in our collection is
the use of spontaneous moments of disruption to facilitate the
emergence of play, make people curious, and encourage
them to participate. The Speaker Prototypes [82] illustrate
how estrangement can open space for playful engagement
that seasons otherwise unstimulating scenarios “by creating
a situation that is clearly out-of-context” and “evokes
curiosity through novelty.” The idea of using a strange,
unexpected situations to attract people is also key to Bonding
Buffet [73]. In this case, the playful disruption has additional
effects: it brings people together and encourages them to
initiate contact. That is also true for True Colors [15], which
periodically puts the wearer into a diegetic state of
vulnerability that opens a window of opportunity for social
and playful engagement between people: non-wearers can
offer their help as a starting point of social interaction. Mood
Squeezer [24] also uses oddity to bring people together: it
attracts people through a series of out-of-context spheres that
can be squeezed—an interaction that can be seen as
pleasurable. The spheres disrupt the common setup of the

office and call to action by presenting themselves as
something new and exciting: “They reminded [participants]
of childhood toys and the bright colors of the balls
engendered feelings of being light-hearted. It encouraged
them to spontaneously be playful around them.” [24]

DISCUSSION

The experiential qualities in this paper are in alignment with
important societal values. They synthesize knowledge
extensively discussed by play designers and theorists that
might not have been fully embraced in HCI yet: play is a
desirable social good that adds value in many areas of human
life, and can have positive effects on individuals and groups.
In a world where technology is increasingly present,
designing it to only respond to productive agendas can have
profound negative effects, neglecting experiences that are
key to our well-being.

While being productive is an important dimension of human
life, it is (at least) equally important to take care of our socio-
emotional needs [9]. That leads us to back Burkeman’s
concern that rejecting productivity in favor of play can be a
radical act [9]—while that might be true today, why should
it be? Brown argues that “remembering what play is all about
and making it part of our daily lives are probably the most
important factors in being a fulfilled human being” [7]. Our
bridging concept suggests that Technology for Situated and
Emergent Play can help us do that, encouraging and
supporting us in playing every day, in and beyond the realm
of entertainment games. Surely, technology can help us be
more productive, but it should also augment the in-the-
moment experience of our daily lives.

Importantly, when aiming to support people to be playful, we
face the question of whether technology is needed. Indeed,
technology is not necessary for play to emerge—people can
be playful with and without it. But technology is increasingly
present in our lives and it shapes our attitude towards,
engagement with, and experience of the world. Our work
complements others on dedicated technology-mediated play.
Here we focus on technology that fits well with our everyday
activities, seasoning them through supporting the emergence
of playful engagement that can be socio-emotionally
desirable. We argue that the qualities foregrounded in this
paper should be considered by HCI designers even more than
they are today. Designers have the opportunity—and, we
argue, the responsibility—to design technologies that help us
flourish individually and collectively.

Our bridging concept shows different ways in which
technology for play can escape the productivity hype. It
unpacks design strategies to afford playful engagement for
its inherent positive effects, regardless of specific productive
gains. Yet, our contribution does not dismiss play’s potential
to support those too. Playing “just because” does not need to
be at odds with productivity [56], like PhySeEar [54]
illustrates. In fact, play can be a catalyst whose benefits
“spread throughout our lives, actually making us more
productive and happier in everything we do.” [7] Here,we



foreground reasons why, and show how, designing to support
non-productive playfulness can add value, even outside of
leisure.

Regarding scope and limitations of our work, some are
contestably inherent to the nature of intermediate-level
knowledge [16]. As pointed out by one reviewer, our
bridging concept is less well encapsulated and “tangible”
than the peepholes example in Dalsgaard and Dindler’s
seminal bridging concepts paper [16]. Yet, our Technology
Jfor Situated and Emergent Play concept “inhabits the middle
ground between theory and practice” and aims to “bridge the
gap between” them [16]. Further, it fulfills the three main
components of bridging concepts (theoretical foundations,
design articulations, and design exemplars) and their roles.
Hence, given the provisional, contingent and aspirational
nature of early theory in design HCI [28], we argue for the
need to allow a variety of bridging concepts to emerge and
the design research community to collectively evolve and
further specify what bridging concepts are.

Then, as a bridging concept, our contribution is generative,
unstable, transitional and incomplete: It does not offer a solid
understanding of all possible socio-emotional effects of
play(fulness), nor provides a definitive set of relevant design
features to play design. Neither does it cover the full breadth
of literature on play, nor all types of playful technologies.
Rather, it unpacks salient aspects within a specific design
space; focuses on research-motivated design exemplars
rather than commercial ones; and make more accessible,
relevant, and actionable a relevant theoretical foundation that
can inspire the design of playful technology in ways that are
currently underrepresented in HCI.

Another limitation of this work is that it focuses on the
positive socio-emotional effects of playful engagement. As
pointed out by a reviewer, play can also have negative
effects—even the exemplars we analyzed could potentially
lead to interactions that are socio-emotionally counter-
productive. For example, having a chance to do humorous
remarks about one’s neighbors through Pinsight could be a
platform for toxic social behavior. More research is needed
to fully investigate all effects — positive and negative—of
Technology for Situated and Emergent Play.

It also remains future work for us—we encourage others to
join us in this endeavor—to investigate how exactly the
design articulations above can drive design processes. While
some of the design exemplars in our repertoire clearly aimed
for certain experiential qualities and/or used concrete design
features as starting point (e.g. [27,66]) many others highlight
experiential qualities and design features that emerged, and
were found particularly useful, in interaction. This is quite
common in Research through Design work, wherein design
research knowledge is produced while designing and in
interaction [28]. It is also common—and productive—in the
design space of Technology for Situated and Emergent Play.
Last, we conclude reinforcing the call for future
intermediate-level works that explore how designers can

embrace the emergent, dynamic and often unpredictable
nature of play design practice [2]. We work to set the first
steps in that direction.

CONCLUSION

This paper presents a bridging concept characterizes the
design space of technology design that supports the
emergence of play outside leisure, interwoven with our
everyday practices and activities, seasoning them and
supporting social and emotional engagement. Our concept,
Technology for Situated and Emergent Play, makes
accessible a theoretical foundation in the form of two design
articulations: experiential qualities of play that are desirable
from a socio-emotional perspective, and design features that
can support those qualities. They are grounded in and
illustrated through a collection of design exemplars.

We presented 3 valuable experiential qualities of play that
respond to fundamental social and emotional needs. We
showed how, through playful technology, we can: i) add joy
to mundane situations; ii) afford agency to explore, create
and reflect; and iii) facilitate meaningful social connections.
Play can be a source of positive emotions: it re-frames
meaningless situations into memorable ones, e.g. What If
You Were In... [1]; it seasons serious contexts with
spontanecous moments of joy, e.g. PhySeEar [54]; and it
gives us chances express ourselves by sharing our thinking
and feelings with others, e.g. Mood Squeezer [24]. Play can
also provide us with a feeling of agency: it creates the right
conditions to explore, e.g. the Drift Table [27]; it encourages
us to think critically, and provoke others to do so, e.g.
Newstweek [63]; it empowers us to have creative input into
the world that surrounds us, e.g. Pinsight [52]; and it helps
us to reflect and get to know ourselves better, e.g. the
Emotion Regulation Toy [74]. Further, play can also respond
to our social cravings: it gives us reasons to get together, e.g.
Bonding Buffet [73]; to empathize with one another, e.g.
Keep-Up-With-Me [60]; and to initiate meaningful social
connections, e.g. True Colors [15].

We also presented 5 inspiring design features in the form of
recommendations that can guide the design of future
Technology for Situated and Emergent Play: i) transcending
traditional game elements; ii) using playful objects to re-
signify serious situations; 1iii) affording flexibility of
interaction; iv) using ambiguity to elicit curiosity; and v)
creating unexpected disruptions that help people to let go.
Our contribution has both synthetic and inspirational value:
it weaves together existing play and play design theories, it
extends the set of proposed design articulations, it bridges
theoretical constructs and design exemplars, and it discusses
key design features that can inspire future playful
technologies that better respond to people’s socio-emotional
needs. We hope that it will facilitate the design of future
technologies that make it acceptable to engage in playful
ways that, as we have seen, can have desirable effects on our
individual and collective well-being.
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