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Automated and connected technologies are increasingly present in everyday life. The concept of 
co-performance o昀昀ers a new perspec琀椀ve on ar琀椀昀椀cial agency by understanding ar琀椀facts as capable 
of performing everyday prac琀椀ces next to people. In this pictorial we adopt a lens informed by co-
performance, and propose the visual vocabulary of the screenplay as a novel way to represent and 
annotate co-performances. We highlight con昀氀icts and how they are they are resolved through the 
enactment of new interfaces in-use. We visually represent and annotate scenes found in data from a 
study of households living with smart technologies. Using this visual vocabulary reveals the role of 琀椀me, 
embodiment, character development and more, in the enactment of interfaces.  
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1 Introduc琀椀on
Automated and connected technologies are increasingly present in everyday life. In smart buildings, 
for example, residents and homeowners implement mo琀椀on-controlled lights, smart thermostats, and 
connected door locks. These technologies carry out tasks and judgements (‘when to heat a room’) 
alongside humans.

This situa琀椀on presents design researchers and prac琀椀琀椀oners with a challenge: How do we understand 
‘the matching of people with things’ (Pickering, 2000) when both humans and technologies perform 
tasks and judgements? And what is an appropriate vocabulary to describe and envision these dynamic 
roles and rela琀椀ons, and situated interac琀椀ons?

In this pictorial we adopt the no琀椀on of co-performance, as a perspec琀椀ve on the role of ar琀椀昀椀cial agency 
in everyday life (Kuijer & Giaccardi, 2018). Based in theories of prac琀椀ce, co-performance considers 
computa琀椀onal artefacts capable of performing prac琀椀ces (everyday ac琀椀vi琀椀es, tasks and judgements) 
alongside people. 

Although the no琀椀on of co-performance is increasingly adopted to study and design roles for automated 
and connected technologies (e.g., learning systems (Viaene et al., 2021) and intelligent agents (Kim & 
Lim, 2019), un琀椀l now, there is no speci昀椀c vocabulary to describe and envision these co-performances.

This work is licensed under a Crea琀椀ve Commons A琀琀ribu琀椀on-NonCommercial
4.0 Interna琀椀onal Licence.
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In this pictorial, we 1) propose a novel visual vocabulary for represen琀椀ng and studying situated co-
performances based on the screenplay, and 2) present insights regarding situated co-performances in 
smart buildings and how they can be understood as enacted interfaces.

2 The lens of co-performance

2.1 Human and non-human performers of everyday prac琀椀ces
Co-performance recognizes the doings (or performances) of technologies as relevant to understanding 
the rela琀椀on between people and technologies in everyday life (Kuijer & Giaccardi, 2018). Technologies, 
when ac琀椀ng alongside and without the direct involvement of humans, are part of the unfolding of 
everyday life, as much as humans. Both humans and ar琀椀昀椀cial performers learn in everyday prac琀椀ce (by 
being repurposed in new roles and through new product genera琀椀ons).

2.2 Judgements, know-how and ideas of appropriateness

In co-performance, everyday prac琀椀ces involve know-how (an idea of appropriate forms of ac琀椀on 
(Reckwitz, 2002)). Human performers performing prac琀椀ces (e.g., laundry) integrate a know-how of 
what is appropriate prac琀椀ce (‘what is clean laundry?’). For ar琀椀昀椀cial co-performers this know-how exists 
in their speci昀椀c embodiments and automa琀椀ons (for example ‘washing machine programs’) (Kuijer, 
2019). This technological know-how is based on an underlying reasoning about what is appropriate 
prac琀椀ce, applied by designers in the design process.

2.3 Crises, con昀氀icts and response
Ideas of appropriate ac琀椀on can be di昀昀erent between human and technological performers (judging 
‘how much detergent to add to laundry’). When these con昀氀ic琀椀ng judgements manifest in everyday 
life, this can lead to ‘everyday crises of rou琀椀nes’ where there is no tested, rou琀椀nized way of con琀椀nuing 
the rou琀椀ne (Reckwitz, 2002). From a human perspec琀椀ve, this means that a technology messes up its 
judgement of appropriate prac琀椀ce (‘the washing machine is wasteful, and adds too much detergent’). 
Humans might, however, be able to respond to these misjudgments, and repair or correct technological 
performances. In this way, a new and improved match between human and system performances 
might be realized (limi琀椀ng detergent supply in the washing machine), to which technologies again 
respond (by signaling a detergent supply error).

2.4 Interfaces in co-performance

The word ‘interface’ brings to mind a graphical user interface (GUI): a display, a graphical space, aligned 
with interac琀椀ve elements such as physical or virtual bu琀琀ons. Humans interact with informa琀椀on or 
machines through this device. This makes sense in the familiar paradigm of user centered design, 
where researchers and designers are primarily concerned with user experience, control, usability, and 
informa琀椀on (Bødker, 2006). In sustainability, this o昀琀en entails eco-feedback (Hargreaves, 2018).

However, what has come to be indicated as ‘interface’ is just one ‘solu琀椀on to the problem of matching 
people to things’ (Pickering, 2000). Through the lens of co-performance, the matching of people 
to things does not happen (exclusively) through a GUI. Instead, we suggest that interfaces can be 
understood as enacted in prac琀椀ce, through human and non-human performances. Speci昀椀cally, where 
know-how or ideas of appropriateness con昀氀ict, everyday crises in rou琀椀nes occur. Through the resolu琀椀on 
of these crises, human and technological performances match. This new matching (or entanglement 
(Frauenberger, 2019)) of residents and buildings is then a new interface, not designed a priori, but 
enacted in everyday prac琀椀ce.
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3 A visual vocabulary for co-performances

3.1 Representa琀椀ons of co-performance
Co-performances have been analyzed, represented and envisioned in mul琀椀ple ways. The work that 
introduced the concept (Kuijer, 2019), for example, draws primarily on thought experiments on laundry 
and textual historic analysis of domes琀椀c hea琀椀ng (Kuijer & Giaccardi, 2018), tracing the changing roles 
of humans and technologies through 琀椀me. These analyses are further detailed by lis琀椀ng the work 
carried out by technologies, and the work done by human performers, and how this has changed over 
the past century. In contrast, Viaene et al. (2021) envision and analyze possible future scenarios by 
bringing together a short 昀椀c琀椀onal text from the perspec琀椀ve of a human and a list of the sequen琀椀al 
ac琀椀ons carried out by technologies. Kim and Lim (2019) give form to their ‘co-performing agent’ by 
devising a script of text-based conversa琀椀ons on a mobile phone screen. This earlier work reveals that 
arrangements such as sequences of ac琀椀on, roles, contras琀椀ng lists, and the highligh琀椀ng of di昀昀erent 
perspec琀椀ves can be useful ways to represent co-performances.

3.2 What a performing arts vocabulary promises for represen琀椀ng co-performances
Interac琀椀on design has a long history of engaging with the performing arts; arguably all the way from 
Grey Walter’s cyberne琀椀c tortoise (Pickering, 2010), through Laurels ‘Computers as Theatre’ (1993), to 
Bleeker and Rozendaal’s dramaturgy for devices (2021) and the use of 昀椀lm as design experiment by 
Lindley et al. (2020). O昀琀en, this entails the integra琀椀on of performa琀椀ve ac琀椀vi琀椀es (scenarios (Iacucci et 
al., 2002), roleplay (Boess, 2006), Wizard of Oz) into a design process, to test, explore and communicate 
ideas. In another line of research, interac琀椀on design engages with the concepts, frameworks and 
language of the performing arts to be琀琀er understand its object: interac琀椀ons of people and designed 
things (Benford et al., 2009). Our focus in this pictorial is closer to this second, analy琀椀cal line.

Considered from the perspec琀椀ve of everyday prac琀椀ce, co-performances are the doings of people and 
technologies. They are a sequence of doings performed in response to, and alongside one another. This 
sequen琀椀al nature of ac琀椀on is a key feature of the performing arts as well. In a (theatrical) performance, 
these ac琀椀ons are 琀椀ed together in a narra琀椀ve of con昀氀icts, crises, and resolu琀椀ons. A vocabulary from 
the performing arts can be helpful in capturing aspects of these sequences that would otherwise be 
di昀케cult to observe. It makes, for example, explicit the place and 琀椀me of performances. It captures 
what people and technologies do, not in isola琀椀on, but also how they respond to one another, and how 
this response is guided by their respec琀椀ve roles and integrated know-how.

3.3 The visual vocabulary of the screenplay

Movies tell stories of dialogue, con昀氀icts and resolu琀椀ons. The screenplay (昀椀gure 1.) is a crucial device in 
the making of a movie. Wri琀琀en by screenwriters, this document provides director, actors and crew with 
a blueprint to follow during produc琀椀on (Tro琀�er, 2014). Omi琀�ng unnecessary details, the screenplay 
prescribes the events on screen. It is forma琀琀ed in a speci昀椀c, and largely standardized way, capitalizing 
some text and applying di昀昀erent indenta琀椀ons. This visual layout enables readers (昀椀lm agents, directors, 
actors) to recognise (at a glance): the length of a scene, involvement of di昀昀erent characters, 琀椀me 
elapsed between shots, changes in loca琀椀on, balance between ac琀椀on and dialogue, and key points in a 
scene (Tro琀�er, 2014, p. 97). Similar to earlier work (Benford et al., 2009), we draw on dramaturgy and 
its analysis of the structure of performance through space, 琀椀me, plot and character.

4 Ethnographic data in the visual vocabulary of the screenplay

4.1 Par琀椀cipa琀椀ng households in smart buildings
Data for this research was collected in early 2022 from 11 smart households, living across the Netherlands. 
These households contained a variety of smart building technologies. Their implementa琀椀on was 
generally mo琀椀vated by e昀昀orts to save energy, or add convenience for residents and rental organiza琀椀ons. 
The technologies include: automated ven琀椀la琀椀on system controlled by CO2 and rela琀椀ve humidity 
sensor readings, thermostats controlling under 昀氀oor hea琀椀ng, air-to-air-, air-to-water-, and ground-
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INT. ESCAPE POD - NIGHT

WALL-E plastered against the back of the pod. 
It suddenly reduces speed.

SHIP’S COMPUTER (V.O.)
Cruising speed.

He drops to the 昀氀oor.

SHIP’S COMPUTER (V.O.)
You are now free 
to move around the 
cabin.

Wall-E fumbles to get his bearings. 
Peers out the rear hatch window. 
Sees the Axiom receding from view.

WALL-E
(beeps)

[Yikes!]

He clambers up into the pilot’s seat. Pulls 
back hard on the throttle. 
Nothing happens. 
Looks down at the console. 
A SELF-DESTRUCT DIAL is counting down.

to-water heat pumps, domes琀椀c hot water boiler 
with scheduled rehea琀椀ng, automated exterior 
blinds controlled by outdoor temperature and 
wind sensor readings, automated light in several 
areas controlled by movement- and light sensors.

In each household we carried out interviews 
and a walkthrough, a home tour during which 
daily rou琀椀nes and technology interac琀椀ons are 
re-enacted (Pink & Leder Mackley, 2014) which 
we captured on video. We processed the data by 
transcribing interviews and watching the video 
footage, from which we selected key narra琀椀ves 
(or vigne琀琀es). A more comprehensive analysis of 
this data will be presented in forthcoming work.

We selected and reconstructed the narra琀椀ves 
by iden琀椀fying where par琀椀cipants discussed 
crises and con昀氀icts and how they resolved 
them. We further selected (and some琀椀mes 
reordered) statements about these situa琀椀ons 
and the performers involved in them to build a 
chronological narra琀椀ve. These make up, what 
we have suggested to be an enacted interface, 
which correspond to the crises and resolu琀椀ons 
in a scene in a screenplay.

Figure 1. The visual vocabulary of the screenplay  

(Stanton & Reardon, 2008)

   SLUG LINE 

 describing location (interior or exterior) and the time

      NARRATIVE DESCRIPTION       

describes the setting & action that happens in the scene

     CHARACTER CUE 

   identi昀椀es who is speaking

    EXTENSION 

            clari昀椀es from where the lines are being said 

(e.g., in voice-over: V.O.)

SPEECH LINES 

         describe what will be said.

    PARENTHETICALS 

   indicate the way a line is delivered or a motivation

      BRACKETED DIALOGUE 

 indicates non-verbal dialogue ([sighs...])

  FIRST APPEARANCE 

          of a character or prop is indicated in all-caps

Our adaptations for representing co-performances:

    PARENTHETICALS 

human or technological know-how, or ideas of 
appropriate practice 

    pseudo-code is used to represent technological 

reasoning.

BRACKETED DIALOGUE 

   actions of technologies

The quotes in the scenes below are directly translated 

from interviews. Parenthe琀椀cals and technology 
ac琀椀ons are derived from our own earlier research and 
knowledge of the 昀椀eld, or from conversa琀椀ons with 
professionals involved with the households (e.g., social 

housing technicians). S琀椀lls from our video data were 
o昀琀en, but not always, recorded at the same moment as 
the corresponding quotes. 
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5 Represen琀椀ng and annota琀椀ng the screenplay
In this sec琀椀on we present and read the resul琀椀ng screenplays by annota琀椀ng them. In our readings we 
recognize six dis琀椀nct but related aspects of the enacted interfaces.

5.1 Responding to crises

Similar to a scene in the typical screenplay, enacted interface 1 presents a story arc, star琀椀ng with a 
crisis. For Gemma it starts with a crisis in showering rou琀椀nes. This crisis, stemming from a con昀氀ict 
in know-how of appropriate prac琀椀ces (the projected size of a family living in this house and their 
needs), then branches out into di昀昀erent inconveniences (e.g., doing the dishes). This crisis is resolved 
through new rou琀椀nes involving new know-how (planning). In this descrip琀椀on, the building requires an 
adapta琀椀on in everyday prac琀椀ces from the residents. It is through this adapta琀椀on of performances that 
a new matching is enacted. This new matching is apparent from the new ‘rou琀椀nes’ of the boiler which, 
with residents new showering rou琀椀nes, does not run empty. 

5.2 Temporal synchroniza琀椀on
The presented interface 1 does not take place in one delimited moment. Instead, it is set in a昀琀ernoon, 
evening and night and even stretches across di昀昀erent days. Using the screenplay vocabulary to 
represent this interface, it becomes clear that events from the past and expecta琀椀ons of the future 
inform the dynamic of speci昀椀c technology interac琀椀ons. Bridging all these di昀昀erent moments (at 昀椀rst 
glance unrelated from a resident perspec琀椀ve) is the performance of the boiler system. By pu琀�ng 
human and technological performances together in one scene, we have made their dynamics readable.
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By including the know-how integrated in technological performances in interface 2, we can further 
explore the role of 琀椀me in this scene. Enac琀椀ng this interface involves the layering of mul琀椀ple (human 
and technological) 琀椀me scales. The 琀椀me scale in which the light automa琀椀on performs is in minutes, 
while Michael and Laura’s performance spans mul琀椀ple hours. The enactment of this interface involves 
a layering of 琀椀me frames, purposefully synchronized to resolve the lack of light on the landing.
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5.3 Bodies

Everyday prac琀椀ces of hea琀椀ng are (from a resident’s perspec琀椀ve) to an important degree about realizing 
bodily comfort. The loca琀椀on of that body clearly ma琀琀ers to the appropriateness of technological co-
performance of hea琀椀ng prac琀椀ces. In most cases it does not make sense for an automated hea琀椀ng 
system to heat unoccupied rooms. In interface 3, the speci昀椀cs of the technological performance (to 
which room temperature it responds), create a situa琀椀on of crisis (working in a cold room). Julia and 
Micks response to this crisis then involves moving around the house. In this interface, the whole house 
is the stage, revealed by the sub headers indica琀椀ng new loca琀椀ons. In addi琀椀on, interface 3 highlights 
another embodied aspect of co-performing with this smart building. Enac琀椀ng a match of residents 
and building involves careful embodied manipula琀椀on (wrist turns) and sensi琀椀vi琀椀es (feeling cold). 
Performing with smart buildings is a performance where the details of delivery ma琀琀er. 
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5.4 Props

In interface 4, the enactment involves not just the resident and the smartness in the building. Instead, 
for Alice and Rudolph, resolving the crisis of a dark u琀椀lity room involves the installa琀椀on of a material 
device, a manual sunshade. This material device is not automated, and thus, in a sense, less ‘smart’ 
than building and residents. However, it is in an important sense part of both human performances 
(being closed by Alice) and technological co-performance (blocking sensor readings). The sun blocking 
shade is in itself not enough as the interface or the resolu琀椀on of the scene, but it becomes a part of the 
matching in co-performance (being rolled down), and thus plays a cri琀椀cal role in ‘making the interface 
work’.
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5.5 Cameos

The format of the screenplay enables the recogni琀椀on of new appearances. In interface 5, the dog is 
cri琀椀cal for Louise in understanding technological performances and performing with the under 昀氀oor 
hea琀椀ng. Di昀昀erent from the auxiliary role of the manual sunshade in interface 4, the dog is herself 
a performer on the scene. She performs prac琀椀ces (drinking, warming up) which are meaningful to 
herself. They are also meaningful to the matching of Louise’s performances (of hea琀椀ng and placing 
carpets) with the co-performance of hea琀椀ng by the smart building. In this way, the dog’s performances 
and Louise’s performances become entangled.
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5.6 Learning

In the screenplay, parenthe琀椀cals allow us to recognize the know-how of characters involved in their 
ac琀椀ons. In interface 6 the parenthe琀椀cals mo琀椀va琀椀ng Gideon’s speech lines are changing over the 
course of the scene. Where Gideon’s 昀椀rst response (never intending to interact with the convector) 
indicates a 昀氀exibility towards the temperature in the bedroom and a lack of interest in hea琀椀ng this 
room, his second response involves an acceptance of nuisance. Like movie characters and their journey 
of transforma琀椀on from resistance to acceptance, this can be described as a form of learning. This 
enacted interface is Gideons adapta琀椀on of rou琀椀nes and know-how to automated systems, and in this 
way his acceptance of their leverage in shaping everyday life. 
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6 Concluding re昀氀ec琀椀ons
In this pictorial, we have represented and annotated interview data from a study of 11 households 
living with smart buildings. Our analysis focused on con昀氀icts between what residents do and 昀椀nd 
appropriate and what technologies do, and how these con昀氀icts are resolved through the enactment of 
new interfaces in the use phase. Using this visual vocabulary revealed that these enacted interfaces: 
respond to crises (1), involve 琀椀me (2), and bodies (3); involve props (4) and cameos (5); and involve 
learning as part of the resolu琀椀on (6). In this sec琀椀on, a昀琀er re昀氀ec琀椀ng on our use of the screenplay, 
we conclude that taken together, these aspects form the star琀椀ng points for a way of thinking about 
interfaces.

6.1 The screenplay for reading co-performances

In this pictorial, we found that the screenplay turns out to be a novel e昀昀ec琀椀ve vocabulary for reading 
the interfaces. Our own data from smart buildings, including varying scales of 琀椀me and place, lends 
itself well to represen琀椀ng enactments. This vocabulary and its associated dramaturgical approach o昀昀ers 
a range of sensi琀椀zing concepts (such as characters, props, and 琀椀me) which we hope makes designers 
aware of enacted interfaces, in addi琀椀on to or replacing the ones designed in the technologies.

Furthermore, this vocabulary connects the concept of co-performance and enacted interfaces with 
smart technologies to a wide range of di昀昀erent interpreta琀椀ons and readings from the performing arts 
which we have not elaborated here. Future work could draw on concepts like stage (Go昀昀man, 1974), 
transi琀椀ons (Benford et al., 2009) and spectators (Sauter, 2004).

The screenplay could be further adapted as a tool not only for analysis, but also for design. In a parallel 
to the widespread use of storyboards (van der Lelie, 2006), roleplaying (Boess, 2006), and scenarios 
(Brandt & Grunnet, 2000), this has several poten琀椀al bene昀椀ts. It might enable designers to express, and 
document envisioned enacted interfaces. It might also help an琀椀cipa琀椀on and inquiry into ‘what might 
be’ and thus help designers iden琀椀fy opportuni琀椀es, poten琀椀al challenges, and issues early on.

There are also limita琀椀ons to the screenplay. As a representa琀椀on it excludes many aspects. In our 
case, for example, we have not engaged with the many (corporate) interests and interdependencies 
introduced when technologies are connected to the internet (Redström & Wiltse, 2019). Finally, when 
used for an琀椀cipa琀椀on, the screenplay is inherently limited in predic琀椀ve power, as performance is always 
con琀椀ngent upon the situa琀椀on.

6.2 Enacted interfaces and interac琀椀on design
Reading enacted interfaces through the vocabulary of the screenplay raises ques琀椀ons for research and 
design. From a perspec琀椀ve of co-performance, situated interac琀椀ons are hard to predict and con琀椀ngent 
upon the many factors (e.g., cameos and props) present in everyday life where residents live with 
smart technologies.

While the know-how integrated in the performances of smart technology o昀琀en makes sense from a 
generic point of view (e.g., average daily needs of domes琀椀c hot water), our reading reveals that this 
reasoning led to crises in rou琀椀nes. Thinking about enacted interfaces as resolu琀椀ons to these crises 
might be helpful in coming up with di昀昀erent forms of technologically-mediated “responsiveness” 
(Giaccardi & Redström, 2020) (e.g., technologies that learn in use).

It appears that use 琀椀me (i.e., the period when the technology is used in everyday life, in contrast to 
design 琀椀me) is cri琀椀cal to enac琀椀ng interfaces. It takes 琀椀me for residents and smart building to work out 
new matches, and get further entangled. This suggests a more ac琀椀ve role for designers a昀琀er design 
琀椀me; helping, guiding and learning from newly enacted interfaces.

While crises in everyday rou琀椀nes appear to be good star琀椀ng points for the enactment of new interfaces, 
they also present nuisance to the residents. There might be a way to engender crises in a way that is 
produc琀椀ve, while being less distressing. For example, a boiler could introduce a minor crisis in rou琀椀nes 
by only slightly lowering water temperature when coming close to the limits of domes琀椀c hot water, 
rather than crea琀椀ng larger crises when the boiler runs completely empty.
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7 Conclusion

In this pictorial, we have proposed the novel visual vocabulary of the screenplay. We have represented 
and annotated enacted interfaces in the co-performance of residents and smart buildings in this 
vocabulary. We hope that this serves a conversa琀椀on about the roles, capaci琀椀es, and appropriateness 
of the technological co-performances that we design (for), par琀椀cularly in the domain of automated 
and connected systems that are present in everyday life.
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