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Abstract. Control rooms have long been a key domain of investigation in HCI and CSCW as
sites for understanding distributed work and fragmented settings, as well as the role and design of
digital technologies in that work. Although research has tended to focus mainly on ‘command and
control’ configurations, such as rail transport, ambulance dispatch, air traffic and CCTV rooms,
centres of coordination shaped by artistic and performative concerns have much to contribute. Our
study examines how a professional team of artists and volunteers stage manage and direct the per-
formance of a mixed reality game from a central control room, with remote runners performing
live video streaming from the streets nearby to online players. We focus on the work undertaken
by team members to bring this about, exploring three key elements that enable it. First, we detail
how team members oriented to the work as an artistic performance produced for an audience, how
they produced compelling, varied content for online players, and how the quality of the work was
ongoingly assessed. Second, we unpack the organisational hierarchy in the control room’s division
of labour, and how this was designed to manage the challenges of restricted informational visibility
there. Third, we explore the interactional accomplishment of the performance by looking at the role
of radio announcements from the event’s director to orchestrate how the performance developed
over time. Announcements were used to resolve trouble and provide instructions for avoiding future
performative problems; but more centrally, to give artistic direction to runners in order to shape the
performance itself. To close we discuss how this study of a performance impacts CSCW’s under-
standings of control room work, how the problem of ‘diffuse’ tasks like artistic work is co-ordi-
nated, and how orientations towards quality as an artistic concern is manifest in / as control room
practices. We also reflect on hierarchical and horizontal control room arrangements, and the role of
video as both collaborative resource and product.
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1 Introduction

For HCI and CSCW, control rooms have long been a key domain of investiga-
tion to develop our understanding about the role and design of digital technol-
ogies in the workplace. They have become something of a canonical site, par-
ticularly for formative CSCW studies of the 1990s (e.g., Heath and Luff, 1992;
Harper and Hughes, 1993; Goodwin and Goodwin, 1996; Suchman, 1997). They
have enabled CSCW researchers to study complex distributed working spaces in
which the interactional management of both remote and local communication
systems and information technologies becomes key to the social organisation of
work. Studies of control rooms have provided many formative cases for CSCW
while simultaneously establishing a particular approach—a strong focus on prac-
tices (Kuutti and Bannon, 2014)—as a bedrock for CSCW.! Prior control room
research has developed key sets of insights and concepts about what it might
mean to do collaborative work with and around digital technologies. This has led
to notions of mutual awareness, articulation work, and joint action, all of which
have been adopted into the language of CSCW, and beyond this, to HCL.

This prior work has tended to explore ‘command and control’ type settings,
centring on particular types of workplace, whether that be rail transport, ambu-
lance dispatch, air traffic, security CCTV rooms (Heath et al., 2002), or more
modern “multicentre” traffic control rooms (Luff et al., 2018). Such settings have
become synonymous with the concepts they generated, such as mutual moni-
toring or awareness. Although these remain widely applicable and part of the
historical fabric of the field, activities in mainstream CSCW seem to have now
largely ‘left behind’ the control room. In CSCW—more so for the kind of CSCW
practiced in North America—focal interest has tended to move away from richly
collocated work settings like control rooms, towards distributed work and non-
work practices (e.g., crowdwork, games, etc. as per Fischer et al., 2018). Indeed,
the control room may no longer be seen as a suitable setting for examining co-
ordination in a world where people have ready access to mobile and wearable
devices for communication, computation and navigation, and in which their rela-
tions are continuously mediated by social network formations, rather than more
‘traditional’, preconfigured—perhaps even tending towards the stubbornly hierar-
chical—social organisational forms.

But, for a variety of reasons, we feel it is time to revisit the control room.
These settings still have useful-—and novel—things to tell us about collaborative
work. One function this serves is to reflect on prior control room research, the
durability of CSCW concepts it wrought, and build new concepts and distinc-
tions upon them. A second reason is that the artistic work done by our particular

! We make a distinction here between historical European and North American CSCW traditions, where
the former has tended to emphasise a practice-oriented approach, see Kuutti and Bannon (2014).
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control room can help us make sense of a much more general phenomenon. Spe-
cifically, we look at a control room dealing with artistic work, and the produc-
tion of a live streaming performance. This speaks to the spread of live stream-
ing performances whereby production studios are no longer limited to complex,
fixed-format, professional setups (e.g., from Broth, 2004; to Li et al., 2019). We
note that examinations of control rooms as spaces for the production of artistic
work are sparse. Where we do find them, they understandably tend to focus more
on the technical practices of control rooms in the style set by prior CSCW stud-
ies, and perhaps less on the ways in which creative vision and artistic direction
are themselves topicalised in and as control room work (to whit, Broth, 2004;
Crabtree et al., 2004; Crabtree et al., 2007). We posit that artistic control rooms
enrich and broaden existing understandings in CSCW about the nature of control
room work, and indeed the potential relevance of the control room as a vehicle to
explore novel issues around contemporary artistic performances, the construction
of directorial action, and the role of digital, networked, collaborative technolo-
gies that are employed to mediate and stage performances. In addition, control
rooms can tell us how contemporary media technologies enable new kinds of
(live) interactional forms to emerge between performers, audiences, and direc-
tors, and help us reflect on the continued importance of the control room as a
form of contemporary work practice. In doing this, we suggest that the contem-
porary control room, as a site of collaborative action, might also articulate crucial
new collaborative forms that reflect an emerging contemporary milieu where live
video streaming to large audiences is a prevalent and thoroughly routine activity
(Fraser et al., 2020). Our study teases out taken-for-granted facets in this canoni-
cal control room work. In this paper we simultaneously engage with such present
social and technological developments, and reinvestigate one of the formative
settings of HCI and CSCW.

To this end we examine a control room managing a performance, namely the
mixed reality game/performance® called I’d Hide You (IHY). Briefly put, IHY
is a touring performance created by the artists’ group Blast Theory. IHY takes
its cues from various precedents, such as live vlogging (Juhlin et al., 2010; Lu
et al., 2018) or game streaming (Sjoblom et al., 2019). Substantively, IHY unfolds
as a simple game of ‘tag’ or ‘hide and seek’ played out on city streets between
performers using live streaming video cameras, while online players view their
activities and communicate with them. IHY furnishes us with a control room that
aims to deliver a cinema verité influenced interactive game and a compelling live
experience for online players. It also can offer us insight into a general develop-
ment in control rooms with their increased emphasis on cameras and other hand

2 We will use both terms—game and performance—interchangeably within this paper to discuss I'd
Hide You. This is an attempt to respect both Blast Theory’s own description of IHY (as a “game”) as
well as to point to its significance as a performance work, developed by a group of artists with a particu-
lar artistic vision.
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held devices (Fischer et al., 2015; Luff et al., 2018), as well as the growing popu-
larity of live streaming services provided by Twitch or YouTube being deployed
by streamers in public spaces as part of ongoing engagement with their online
audiences (Lu et al., 2018; Faklaris et al., 2020). The following sections intro-
duce IHY in detail to ground our subsequent analysis of three important facets
of the organisation of IHY’s performances: 1) the creative ‘task’ itself and what
the ultimate output of the performance is (and who it is for); 2) IHY’s division
of labour, including the importance of hierarchies of organisation and what is
perceptible in that division of labour; and 3) how directorial announcements were
used to shape the performance, going beyond existing understandings of how
control rooms remotely manage ‘trouble’.

However, we first want to remind the reader of some of the extensive and rich
history of control room literature in CSCW, and how this relates to our under-
standing of IHY. At the same time, we emphasise a number of points that distin-
guish our present study. We also introduce some pointers towards understandings
of artistic direction, performance and rehearsal that emerge from this past work
and that we use to inform our own analysis.

2 Studying collaborative work in and around control rooms

Control rooms have long been a major topic of interest within HCI and CSCW, as
well as in the cognitive systems engineering and broader human factors literature.
There is a rich body of studies established since the early 1980s that describe
them and consider how they might be reconfigured for more efficient or effective
operation using a wide range of digital and non-digital interventions. The range
and disciplinary spread of this precludes our presentation of a comprehensive
review here, so instead we offer a tour through this literature to remind ourselves
of some formative concepts that will then ground our examination of IHY.

While the earliest literature on control rooms focused on efficiency concerns
as joint cognitive systems such as operator functioning (e.g., Rasmussen, 1980)
or information display (e.g., Fitts, 1951), the main body of classic literature
around interpersonal communication in control room systems largely stems from
the start of the 1990s in HCI and CSCW. This has focussed on three key sites:
rail line control rooms, ground control in airports, and air traffic control. Such-
man (1996) frames the problem that this literature addressed as a problem faced
by members of operations rooms, in which they work towards.

[...] the assembly of the various resources at hand into an ad hoc system dedi-
cated to the trouble’s resolution. For this assembly to happen there are three
requirements. First, that the trouble be noticed, formulated and brought to the
attention of relevant others; second, that whatever human and technological
resources might contribute to its resolution be mobilized; and third, that the
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consequences of those mobilizations be monitored and assessed for the resolu-
tion that could occur at any time, rendering further mobilization and coordina-
tion unnecessary (p. 37)

This statement sets the scene for us conceptually, where the control room is
a sociotechnical site, enabled by a range of technologies that support its vari-
ous core characteristics and associated practices. In doing so, its members are
conducting a variety of activities all of which have been heavily conceptualised
in subsequent CSCW research: piecing together an operational view, monitor-
ing and intervention/control, division of labour/parallel working, and distrib-
uted working. IHY’s control room is no different, representing these facets
intrinsically.

Collaborative work in control rooms is characterised by their operation as
“centers of coordination” (Suchman, 1993, 1997), bringing together the basic con-
cerns of how members deal with distributed cooperation in a timely way, and how
they manage an indeterminate horizon of ongoing troubles across space and time.
Suchman draws from Heath and Luff’s (1992) work, describing how control room
members render tasks visible—or more generally perceptible as our analysis of
IHY unpacks—by deploying practices that structure their own attention and direct
the attention of others, both through talk (e.g., active overhearing, making out-
loud comments, mutual monitoring, the recipient design of announcements) and
other forms of activity (e.g., configuring visually noticeable task representations,
glance, expressive gesture). This set of practices support both shared and differ-
entiated work across individuals, with a demarcated division of labour, as partici-
pants work on their own activities. But, because of the configuration of the work-
ing space and they ways they conduct themselves, members are able to share their
ongoing work in flexibly organised forms that are contingent to the developing
needs of the rest of their team. Such centres of coordination have included studies
across wide and varied settings from the domains of military (Hutchins, 1995),
air traffic (Goodwin and Goodwin, 1996; Harper and Hughes, 1993) and rail
(Heath and Luff, 1992) control systems, to also include city dealing rooms (Heath
et al., 1994), call centres (Whalen et al. 2002), NASA mission control, ambulance
dispatch (Martin et al., 1997), rally race management (Wahlstrom et al., 2011),
disaster response (Fischer et al., 2015), and TV production (Broth, 2004, 2008),
amongst others. A key to their operation is that these centres should not be seen
as locales for examining the work of connecting individual operators, but at their
core as inherently social activities that are interactionally managed—and therefore
understood as sociological, rather than psychological, phenomena.

Heath and Luff (1992) present what is probably the classic CSCW study of
control rooms in their work on London underground line control; in this they
document the emergent and flexible division of labour between personnel. While
it is a complex system with a degree of operational flexibility, there is a strong
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centralised aspect to this work, led by a “Controller”. This Controller acts in a
directorial role as guardian of the timetable to ensure that trains run on time across
the network, and even if they are unable to shape the specific details of the service,
they attempt to achieve regular arrival and departure of trains with relatively brief
intervening gaps between them. At the heart of their analysis, Heath and Luff dis-
cuss how the local ‘design’ of public audio announcements achieves its performa-
tive force through being tuned to the passengers’ activities, and so making these
announcements timely and relevant. To do this effectively, control room operators
have to simultaneously work with (remote) train drivers as the different strands
of their work (timetable management and public announcements) are highly co-
dependent. We will see how such announcements come to be repurposed for artis-
tic direction of performers by members of IHY’s control room.

Other control room papers extend Heath and Luft’s orientation to such work.
Theureau and Filippi (2000) look at urban traffic control rooms but focus their
analysis on control activities following automated traffic computer systems fail-
ure. They show how control is collectively distributed across operating staff; col-
laboration allows controllers to drop their broad focus and concentrate on small
problems, but when larger problems occur, the team refocusses together. The
affordances of the technologies used in combination with the organisation of spa-
tial resources is also a topic for Martin et al. (1997) in their study of ambulance
dispatch: as with Heath and Luff’s work, they show how team members main-
tained mutual awareness through extensive peripheral and focal mutual monitor-
ing (Heath and Luff, 1992). However, due to the nature of their work environment,
this differed from the London underground studies in that it required more visible
negotiation rather than seamless uninterrupted coordination. Notably, Martin et al.
show how interaction with computer systems is a public phenomenon, and that
systems which afford occasions for social interactions between co-workers, or that
allow different kinds of ‘seeing’, were likely to be more successful.

As we will see in IHY’s control room, physical layout enables and enframes
co-present co-ordination of remote activities. Anderson et al. (1989), for exam-
ple, show how the physical layout in the room “recapitulates the division of
labour” where “a glance around the office suffices as reconstitution of the
organisational plan” (ibid, p. 164). Suchman (1996) reiterates this, noting that
spatial arrangements are not static, but are a collaborative achievement, as per-
sonal and joint spaces (and the boundaries between them) are continuously pro-
duced and transformed by their members. Indeed, the physical arrangements of
control rooms themselves need not be custom-designed, but may take on an ad
hoc format to meet local circumstances (e.g., Wahlstrom et al., 2011). Closely
linked to the physical configuration of control rooms, over-seeing (e.g., Harper
and Hughes, 1993) and over-hearing (e.g., Watts et al., 1996) play an important
role in allowing co-present team members to become aware of activities that may
impinge on their own work. This allows work disturbances or team workloads to
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be rendered perceptible, enabling synchronisation and mutual coordinated action
by members. Thus, talking to remote others can do ‘double duty’, with out-loud
comments (e.g., Heath et al., 1994; Wahlstrom et al., 2011) being a commonly
deployed practice that helps build intersubjective awareness of remote interac-
tions. We will see similar practices in IHY’s control room but turned towards
matters of artistic judgement.

Like the primary medium for IHY, a number of studies have looked at the role
of video for co-ordination work. For instance, London underground CCTV and
surveillance deployments in control centres (Luff et al., 2000; Heath et al., 2002)
offer a clear case in which video is employed extensively. Here, operators have
access to a ‘visual panorama’ that they use in concert with broadcast audio to man-
age remote passenger conduct in underground stations. In a sense, such studies—
particularly by Heath and Luff—have valorised the minute details of control room
work, thereby setting the scene for many other analyses. However, to some extent
what they examine are phenomena tied to that particular kind of control room work
where timings and gearings-in are vital to the minute-by-minute and even second-
by-second aspect of e.g., rail travel timetabling (Heath and Luff, 1992). Live TV
sports production is another case in which multiple video streams are monitored,
analysed, cut, and selected for broadcast (Perry et al., 2014); in this, the deeply
hierarchical structure of the control room—something we will see in IHY—is also
mapped into both the media of communication (asymmetrical audio channels) and
the means of video segment selection as the video production teams work to align
visual content and talk under highly constrained time pressure. Video thus can act
as a collaborative resource, but also the primary ‘outcome’ of control room work.

Of course, we are not the first to examine control room work for artistic or
ludic purposes. A focus on these forms has tracked CSCW’s expanding interests
(Brown and Juhlin, 2015), and naturally this has influenced control room stud-
ies too, moving away from a more narrow emphasis on organised work manage-
ment. Frequently, these settings pull on more flexible working arrangements in
which participants use mobile phones, smartphone apps, or deploy ad hoc socio-
technical assemblies in the ways that they configure their operational activities.
Such developments also in turn reflect changes in work-oriented control rooms
too—thus we see more recent returns to the control room absorbing mobile along-
side traditional desktop monitoring (Luff et al., 2018). Multiplayer, mixed reality
games have provided an opportunity to examine large-scale control room activi-
ties, although mostly these have focused more on the interactions between cen-
tral control operators and remote operatives than interactions within control room
itself. Nevertheless, it is often possible to catch glimpses of such interactions.
Crabtree et al.’s (2004) study of an earlier Blast Theory work, Can You See Me
Now? (CYSMN), presents an interesting point about remote game runners doing
‘diagnostic’ work when ‘failures’ occur in gameplay; this touches on our study of
IHY’s control room since it represents similar forms of collaborative sensemaking
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around the problems of technology disconnection (e.g., interruptions) with, and
across media, and between media representation and reality. Like IHY, in CYSMN
this collaborative effort occurs on walkie-talkies, but also via team members’ sur-
reptitious monitoring of other ‘runners’ in the streets. The use of multiple commu-
nications equipment (wifi for connectivity and walkie-talkie) means that there are
multiple, independent opportunities for coordination in the event of failure. How-
ever, control room staff are often left unaware of location or status of disconnected
runners in CYSMN. Crabtree et al. thus suggest a design shift from supporting
orchestration from ‘backstage’ to ‘frontstage’, not to remove the control room, but
to decentralise orchestration and broaden support across the division of labour that
will enable remote workers to locally orchestrate interactions themselves. Their
ultimate suggestion is that decentralising control rooms is not about supplying
remote workers with control room information but embedding it in “representa-
tions that are relevant and responsive to the situated and methodological ways in
which interaction is ordinarily orchestrated ‘on the ground™ (ibid, p. 398). This
is an interesting and emerging trend in the decentralisation of some control room
activities (see again Luff et al., 2018), and it offers opportunities that allow more
rapid, scalable, failure-resistant, and situation-specific responses. However, where
there is a need for co-ordinated directorial control as the artistic vision of IHY
demands, a central operational hub still has a key role, even if the implementation
of location action around this may be decentralised.

In sum, there are a number of matters our study of IHY’s control room tells
us about that are similar to those described in the existing body of work sketched
above. But our study also advances descriptions of practices that are geared to
support artistry and directorial work. IHY s control room has a distinct hierarchi-
cal organisation tailored towards the stage management and artistic direction of
performance. Although prior work examines how performances are brought off
as accomplishments of orchestration work coordinated from a control room, our
study inspects this control room work in new detail: building up from descrip-
tions of divisions of labour to address how creative, artistic concerns drive the
specifics of that organisation right down to the particularities of performance
direction as-it-happens. In that sense, we are trying to broaden what Suchman
characterises as the dedicated focus of control rooms on “trouble’s resolution”
(Suchman, 1996). Underpinning all of this is the primacy of crafting an experi-
ence for a third party—the online player—coupled with the delivery of IHY via
autonomous intermediaries, i.e., a crew of performers on the streets.

3 The setting

At the heart of this paper sits the control room of I'd Hide You (IHY), a work by
the artist group Blast Theory. IHY operates like the children’s game ‘tag’ or ‘hide
and seek’—but with a mixed reality element. The core game mechanic is that
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remote online players take the perspective of one of three ‘runners’ in the game
and then try to ‘snap’ one another by capturing rival runners within their runner’s
camera’s viewfinder (at which point, online players score points). However, [HY
is also a performance, combining cinema verité with documentary filmmaking.
Online players are thus not just playing a computer game, but are watching a
performance put on by artists (runners, control room crew, etc.) on the streets
of a real city (e.g., Manchester or Sheffield). In this respect, the runners on the
street are also not just playing a game of tag with each other, but are interact-
ing with people on the street, producing interesting shots of environments they
pass through, and so on. Online players are thus also an ‘online audience’ (of the
performance).

To date, IHY has run three times at different festivals: at FutureEverything
in Manchester, UK in 2012, and at Doc/Fest in Sheffield, UK in 2013 and 2014.
Each performance consisted of three 1 h long live broadcast game sessions, run-
ning at each evening for 2 days.

In the following section, we present a description of IHY from two perspec-
tives: that of the online player participating in and watching the game, and that of
the control room co-ordinating it.

3.1 Playing and watching “I’d Hide You”

Online players join the game via a web browser, entering a username of their
choosing which is visible to the other players and runners. To take part, online
players view a brief introduction video and then are shown a map of the game
area with the location of the three runners for each game session positioned on it
(via GPS). They then select to follow one of the three current live video streams
broadcast by runners on a live map (Figure 1a) to begin the chasing and ‘catch-
ing’ phase of the game (Figure 1b). During this time, online players see a live
video stream from their selected runner’s video camera (see Figure 1b—c for
examples), along with chat messages from other co-watching online players at
the bottom of the screen. Once a runner’s viewfinder shows a rival runner, any
online players watching that particular stream can take a ‘snap’ of the rival run-
ner, and score points (see Figure 1b). On the other hand, if the runner that an
online player is watching themselves gets snapped (i.e., another runner gets them
in their viewfinder), the player loses points.

During the game, online players can also engage in text chat with others watch-
ing the same video stream as them. Players may also message runners on the
street, sending them encouragements, requests, or instructions. This communi-
cation between the runner and players is established by the runner periodically
checking their camera rig, which features a smartphone displaying the text chat
(Figure 2), which they regularly monitor to perform other game functions (such as
manually operating the ‘snapping’ mechanism, seeing system status, and so on).
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As already mentioned, runners were not just the avatars for online players
playing a street game with each other. Runners were also tasked with delivering
a performance for online players watching them. To this end, runners engaged in
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Figure 2. Runner camera rig (image credit: Blast Theory).

spontaneous interactions with members of the public (see Figure 1c, where run-
ner Sheila is talking to someone on camera). This ranged from doing things like
asking them about good places to hide, or whether the member of the public had
seen other runners, through to adopting such people as ‘human shields’ to protect
them from other runners, getting into a taxi for a short journey, or fulfilling a
‘secret mission’ such as getting a free drink in a pub. This sense of street perfor-
mance thus infused what online players saw and influenced via text chat. Even
more importantly, runners would find the time to turn the camera on themselves
(doing ‘facetime’ as it was labelled by the artists), directly addressing the online
players as an audience (see Figure 1d, where runner Paul is directly addressing
online players). During performances, online players frequently wrote messages
to help direct runners to others, asked them questions, and responded in text chat
to questions from runners themselves.

The experience for such audiences, thus, was that of having a live connec-
tion with runners they were watching, whom they could both see the performed
actions of and have the ability to influence. For instance, in Figure 1b, you can
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Runner video
treams

Figure 3. The control room of I’d Hide You.

see online players telling the runner (Joshua) that another runner “is round the
left bend” and “round corner”. This kind of unfolding, live interaction was a
powerful experience for online players, and formed a core attraction for them to
play IHY. In post-game feedback, players mentioned things like the “sense of
connectedness”, “getting to know the runner I was following” as enjoyable fea-
tures of the game, as well as “dialogue[s] I had with other online players” and the

fact they could “share intelligence with the runner I was following”.

3.2 Running IHY

IHY is managed via a complex technical setup within the control room located
nearby the performance area. We briefly outline how the control room itself is
organised—both as a division of labour and a set of systems and equipment—as
this will become relevant in our later analysis.

Figure 3 shows the main control room, which consists of an arrangement of
runner gearing-up tables (for equipping runners prior to game sessions) and
video stream monitoring tables where human ‘monitors’ sit watching the three
streams broadcast live by runners on the streets. Behind this at the rear of the
control room (not pictured in Figure 3) was a table for the technical director.

Our focus will be on the monitors watching the runner video streams and the
director/stage manager, with occasional references to the technical director. A
simplified diagram of the setup is provided in Figure 4, which shows the lines of
communication and roles taken on by team members.

At any one time, there are three runners on the city streets. Each runner has
a camera rig (Figure 2) and a radio for communication back to the control room.
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Figure 4. The control room and its relation to the street.

The runner radio channel is shared between themselves and the director/stage
manager. There is a 12 s latency between the runner’s audio/video stream and it
appearing (simultaneously) in the control room and online for current players.

Each of the three runners’ streams is watched by a designated monitor who
performs multiple duties. Primarily they are tasked with noticing problems
(‘troubles’) occurring, such as technical and performance issues, and alerting the
director/stage manager where appropriate. However, monitors also note down
suitable moments for later compilation into a showreel video documenting the
performance. They wear headphones most of the time (each runner video screen
has two headphones so that other people in the control room may listen in at the
same time as a monitor).

The main point of radio contact for the runners is the director/stage man-
ager (D/SM). Primarily this person does something akin to ‘stage manage-
ment’, in dealing with the smooth running of the overall performance and
resolving troubles; secondly, this person also implements what we describe as
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‘artistic direction’, i.e., the accomplishment of an artistic vision (see Hodge
(2010, p. 2) on the emergence of the role of ‘director’ in contrast to a ‘stage
manager’). The D/SM is alerted to any technical or performance issues by
monitors, which are then dealt with as appropriate by the D/SM (e.g., radioing
runners with instructions, asking tech crew to resolve a technical failure). The
D/SM also proactively asks monitors in the control room for feedback on the
activities of each of the runners. The D/SM generally stood behind the moni-
tors, so as to be ready to respond to trouble, but also so that they could watch
streams themselves to get an ‘overview’ of the game. There was generally one
D/SM for most of the performances we examined (Ju), however at times a sec-
ondary D/SM (Hannah) stepped in to take over.

Finally, the technical director performs various critical game tasks such as
opening and closing the game sessions, ensuring game systems are running cor-
rectly, fixing technical problems (e.g., monitors noticing that their runner stream
has gone down), and also more occasionally noticing troubles that need to be
dealt with by the D/SM.

3.3 Studying IHY

Our prior studies of IHY have focussed on the phenomenology of runners’ per-
formances, examining the challenges they faced in broadcasting live from city
streets whilst balancing the demands of interacting with online players, members
of the public and, of course, the control room (Reeves et al., 2015). Like this
prior work, our approach here is ethnomethodological (Garfinkel 1967, 2002), by
which we mean we are interested in how IHY was practically accomplished as a
performance.

Our ethnographic study involved the first and second author of this paper cap-
turing video across all three performance runs of IHY. For IHY in 2012 (Man-
chester), we focused on establishing an initial broad orientation to IHY as an
experience, identifying the key practices involved and issues arising. Follow-
ing on from this, we studied a subsequent performance in 2013 (Sheffield). This
offered the opportunity of a deeper ethnography, covering four days, including
the initial setup (training processes and rehearsals) as well as the public per-
formance. Finally, for its 2014 run (Sheffield again), we focussed on capturing
online player experiences.

During our fieldwork for the first Sheffield performance, we collected four
days of video and audio recordings mostly based in the control room, but also
capturing moments of training as well as team meetings, and the occasional inter-
view with artists and performers. From these recordings we present two main
classes of data fragment: 1) control room fragments which present sequences of
activity between control room staff, and between the D/SM and remote runners;
these form the bulk of the data presented in this paper (transcribed here using
basic orthographic form); and 2) meeting fragments which are transcriptions of



Back to the Control Room: Managing Artistic Work

segments of team meetings, and are largely monologues by specific team mem-
bers on a particular topic.

4 A control room of artistic work

Our study focuses on three features of the control room. First, we look at the
activity managed by the control room, and show how team members orient to
the fact that this artistic performance was produced for an audience. Second, we
examine divisions of labour in bringing off this artistic work and show how—ori-
ented by the output of this control room as artistic content—the organisation of
the control was highly hierarchical. Finally, we look at announcements—tradio
communications employed by the D/SM to address runners—and how they were
used to stage manage and direct IHY as a performance. Apart from more typi-
cal ‘command and control’ announcements, we also find ‘reminders’ and ‘direc-
tions’, which—particularly the latter—we find distinctive of the artistic character
of work being conducted via IHY’s control room.

4.1 Managing an artistic performance

4.1.1 Artistic output

The ‘output’ of the managed activity here was notably ‘artistic’: the ultimate aim
was not to perform specific tasks (e.g., landing planes, running trains, or han-
dling baggage) but to create ‘compelling content’ (although of course one could
frame this itself as a kind of ‘task’, just a different one to the aforementioned).
This preoccupation with ‘content” was often modulated with explicit notions like
the importance of what the artists themselves described as “variety” in the per-
formance, or the provision of distinct kinds of content. Such ideas were regu-
larly referenced in training episodes with runners. In these sessions, artists talked
about runners developing a “repertoire” of things to do while out on the streets,
drawing from a “rich palette” constituted by various elements of the performance,
coupled with the notion of different and distinct “flavours” with which to create
an interesting and rich experience for online players. This “repertoire” spanned
elements like chasing other players, interaction with members of the public on
the street and online players, performing interesting monologues on camera, and
capturing interesting camera shots of the game and the environment of the city.
IHY’s training focussed on developing and preparing ways to reliably generate
such moments and find their overall balance within the performance itself, whilst
retaining elements of improvisation and unpredictability.

During the training sessions, runners were given guidelines about what they
should be doing during the performance (Figure 5). These broad aims seem quite
different from those that one might expect for activities managed by control
rooms, although they could be compared to a set of operational ‘conventions’
perhaps. These conventions are not directly ‘functional’, however, nor do they
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Figure 5. Excerpt from perfor- TalkingTo The Public On The Street
mance notes document issued to

IHY team (1).

Overall mood

stealthy, mysterious, hiding, secretive, less high octane
chatty, fun, upbeat

have to do with efficiency of a particular task. In that sense they are qualitatively
different.
This was echoed in a debrief session by the D/SM:

“I think the thing that everyone should try and focus on is: you're trying to
build conversations with people. You have a licence to talk to people in the
street and especially to talk to people online about anything that you want.
And to think between now and eight o’clock tomorrow night, about things that
you would want to ask total strangers in the street.”

Fragment 1: D/SM debriefing runners after a game rehearsal
Here, the aim is to create a performance (performed via, but not subordinate
to, various functional tasks).

4.1.2 Output produced for an audience

For control rooms, the aim of the managed activity is to accomplish specific
material things like getting planes to an airport, getting trains from station to sta-
tion, or getting luggage to the specific place. IHY s control room was no different
in that it too had an activity to be managed—i.e., playing a hide and seek style
game. But, notably, that activity itself was also meant to be seen. Thus game
activity managed by the control room produced content designed primarily for
its (online) audience (as seen in Fragment 1). This was frequently remarked upon
in the debrief session after training or even the performance, for example (key
points underlined) in Fragment 2:

“Yeah, I guess it’s just remembering that, hm, your main audience is the
people online... you know, as much as you’re interacting with people [on
the street], you’ve got to be checking [the mobile phone] at the same time, I
guess, isn’t it, I mean interacting with... you’re bringing them out there into
the game”

Fragment 2: D/SM debriefing runners after a game rehearsal
Here, the D/SM remarks that it is the responsibility of the runners to bring this
online audience ‘into the game’.
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This recognition of the importance of connecting with their audience can be
seen in other ways. In Fragment 3, the D/SM relays to the whole control room a
message she has received from a team member present in the public part of the
venue (in the Crucible theatre in Sheffield, a backstage room of which was also
where the control room was sited). This public part of the venue is where festi-
val-goers are milling around and three public machines are available to play IHY
by festival attendees (and any other members of the public entering the building).

D/SM: People here are lovey-doving it, I just got a text from Kirsty
Team member: Really? In the Crucible?

D/SM: Yeah

Team member: Has anybody been in the Crucible to film?

D/SM: No

Fragment 3: Reporting back player experiences from the Crucible

At the start of the above fragment, the D/SM receives a text message from
another team member (Kirsty) who is currently away from the control room,
but is nearby the public machines. The venue itself is one of the buildings that
runners may enter during a game session, which a team member introduces as
a possibility (“has anybody been in the Crucible to film?”’). The D/SM’s initial
comment illustrates that the production underway is getting the kind of audience
reception she wants to achieve, but this is extended into a longer interaction and
given a positive reception by others in the room. What is especially interesting
here is the reference to the Crucible as this is where a possible public co-located
audience may gather to watch the live feed from the game. As we see, this novel
turn is appreciated both by physically co-located online players in the Crucible
who are characterised as “lovey-doving it”, as well as being generally positively
received by control room team members.

There was thus a concern for how the activities managed by the control room
will ‘look’ to an audience, and what the impact of performers’ work on the
streets being in full view might be. For instance, during the team meetings, the
D/SM and artists frequently talked about how online players might be experi-
encing this or that element of the performance. Hence they emphasised that the
overall aim of the performance was “about the online player’s perspective” and
aimed to “keep the online audience entertained”. In this way, control room activi-
ties became framed in terms of managing the projected experiences of the online
player.

For instance, runners were encouraged by the D/SM to do frequent facetime
(pointing the camera at themselves), a practice taken from cinema where the
protagonist ‘breaks the fourth wall’ by addressing the audience directly. As the
D/SM put it during a team meeting: “you’re trying to build conversations with
people. You have a licence to talk to people in the street and especially to talk
to people online about anything that you want.” Furthermore, when discussing
whether runners should or should not do something as part of their performance,
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Figure 6. Excerpt from perfor- Talking To Online Players — respond honestly, set your own limits
mance notes document issued to
HY team (2). - Ask“wherearetheother runners?”

- Ask‘“whereshould | gonext?"
Ask “ what should | do next?”

this was assessed in relation to whether it would be of interest to online players.
During one such discussion the D/SM commented: “It is a possibility. But if you
are doing that, you’re doing that not for your pleasure but for the people online’s
pleasure.” Some runners described envisioning themselves as embodying the
online audience. One runner commented during a team meeting (emphasis ours):
“I think that’s because we tend to embody the game ourselves and it’s about try-
ing to allow the online player to be embodied in it. So as that conduit, as you [the
D/SM] were saying earlier, we have to slow down.”

IHY was not just ‘any’ performance, but an explicitly interactive one. As a
result, the control room adopted methods to help generate more possibilities for
interaction and therefore assessment for IHY in terms of its quality as an artistic
performance. Hence, runners were explicitly instructed to ask the online audi-
ence questions (see Figure 6).

Runners were frequently reminded to mention the names of the online audi-
ence (who—we remind the reader—communicated continuously with runners
through text messages on the runners’ mobile phone). As the director put it: “it
can be really delightful for people online to hear their names”. During a team
meeting the main D/SM (at this point Ju) described it in the following way:

Engage those people. Say their names. People love to hear their names. It’s
really, really good. And when you call out to somebody and go “Hi”, don’t
forget to say: “Hi, Ju” or “Hi, Henry” or whoever it is. Because then it’s like a
direct line straight to that person. And it’s just like lovely. It’s like live radio.
It’s beautiful.

Fragment 4: D/SM describing how to engage with the online audience
This concern, clearly co-oriented to by both audience and performers, under-
pins the sense of “connectedness” reported by online players mentioned earlier.

4.1.3 Evaluations of the managed activity

The orientation to producing ‘compelling content” meant to be seen by an audi-
ence, was also reflected in the kinds of assessments that were produced within
the control room by the D/SM and other team members to reference specific
runner behaviours observed on the monitors. Assessments made by the control
room were also shared with runners as part of directorial practice by the D/SM
(announcements).
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Perhaps the most striking feature of these assessments was the frequent use of
“lovely”, “sweet”, or “nice”. Several examples drawn from our capture of the D/
SM’s radio announcements to runners during the course of the performance illus-

trate this:

“That’s a lovely shot there Sarah. Very nice, very nice. Over.”

“Lovely shot there, Niki. Nice reflection in the water ball. Over.”

“This is Ju to Emma. That is a lovely shot of people walking along. Over.”
“This is Ju to James. That was a lovely shot, as the cyclist went past. Over.”
“That was very sweet Niki. Over.”

Such assessments clearly illustrate that the work being done was seen as crea-
tive and artistic through reference to its experiential qualities. Members of the
team were open to engaging with a host of judgements and evaluations that con-
nect with the categorical frame of ‘performance’. It would likely be hard to try to
transplant this kind of assessment to other control rooms such as flight control,
or urban traffic control rooms, where the focus of assessment tends to lie more in
functional efficiencies and operational regulation.

Furthermore, what we see here is that the D/SM radioed qualitative assess-
ments of runners’ ongoing performances back to them. These helped shape
the runners’ understanding of the D/SM’s own expectations from them and the
reception of their activities in the control room, as well as acting as encourage-
ments, and possibly heard as requests of them to prolong their current activities.

4.1.4 Managing artists

This orientation to artistic performance for an audience becomes even more vis-
ible in the advice given to runners, much of which was delivered during team
meetings. Here we draw attention to one such meeting conducted prior to a live
broadcast, where the D/SM connects the character of individual runners’ perfor-
mances with these ideas:

If you feel like you’re being a bit silent you probably are. Sort of, trust those
instincts. And if you think you’re probably stuck talking about one thing you
probably are. Sort of, trust your instincts to, kind of, just jump to another
thing or jump... Do you know what I mean? I’d much rather that you, kind
of, rambled on and were charming and weird and lovely than felt like, sort
of, trapped. So, you know, there’s no perfect, there’s no, you know... And it’s
about everyone’s personalities coming through, that's why we work with a
bunch of people that we don’t know. For us it’s a delight and, you know, what
you have is something that we don’t have and collectively we have something
else. And the people online and on the street they’re going to get this kind
of rich palette. You know, we’re all kind of reading this story together so it’s
yours as much as ours.
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Fragment 5: Performance directions by the D/SM to runners during team
meeting

Here the director treats the runners as artists and performers reacting crea-
tively and reflexively to circumstances. The differences between performers are
something that is seen as an advantage (“it’s about everyone’s personalities com-
ing through™), rather than as problematic deviations from the norm.

4.2 Division of labour

Control rooms are set up to manage multiparty, fragmented and distributed work;
this need is also reflected in the technologies that they use. Such work needs to
be coordinated in a way that produces coherent activity. The notion of a ‘division
of labour’ has therefore been a prevalent concern for studies of control rooms in
CSCW, using this concept as a way of describing how work is broken down and
reassembled: specifically, how a control room might accomplish a range of com-
plex and interdependent activities, where work may be undertaken by multiple
people. We want to draw out the details of the division of labour both within the
control room as well as outside it. From within we want to examine how IHY
team members managed various performance activities with an organisational
hierarchy that then structured the delivery of creative work. From outside, our
study must examine the way the control room coordinates activities with remote
runners and handles challenges around access to the performance—which hap-
pens ‘out there’—by control room members.

4.2.1 A hierarchical division of labour for artistic work

The most important finding is that—as we just outlined in the previous sec-
tion— although the output of this control room was creative or artistic work, the
organisation of the control was nevertheless largely hierarchical; a form of con-
trol room work perhaps less well-represented and less well-characterised in the
literature.

We get a sense of how this hierarchical organisation worked out in practically
in the fragment below, which we have selected as representative of many inter-
ventions involving the D/SM. To set the context of this fragment, the team are
running three ‘rehearsal’ games before the public opening of the game the fol-
lowing night. Because there is no public audience yet, there is more radio com-
munication from runners than usual. As we join the action, the D/SM is doing
what normally happens during game sessions, which is to stand either beside or
behind the bank of screens showing runner streams that monitors are watching
and listening to (Figure 4). At this point, a monitor (M2) alerts the D/SM about a
particular runner’s performance with the camera (James).

M2: James could do with holding the camera up when he’s talking to it, and also he’s
only talking when he’s talking to the camera, he’s not talking while he’s like walking
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forward.

D/SM: Okay.

(13s pause)

((D/SM walks in front of monitoring table to stand behind screen, puts on headphones,
moves around to view screen for a moment. D/SM looks at screen, removes headphones,
raises radio))

D/SM: ((via radio)) This is Ju to James. When you are walking along with your camera
facing away from you can you carry on talking? It’s not just when the camera’s facing
towards you. Over.

(2s pause)

James: ((via radio)) Yeah sorry about that, I’ll get on it now. Err, over.

Fragment 6: “yeah sorry about that”

Firstly, this fragment is indicative of a normative order that permeates the
divisions of labour within the control room and from it to the outside. This is an
order, not only in the way (radioed) interventions tended to unfold—which we
examine as ‘announcements’ in more detail later—but also of which participants
were involved in an intervention. Overwhelmingly, the divisions of labour span-
ning the control room and the outside environment included three parties—the
D/SM, the monitors, and the runners. In Fragment 6, the D/SM manages coordi-
nation between these ‘inside’ and ‘outside’ divisions of labour, between herself
and the monitors, and between herself and the runners (who, we should note, do
not directly communicate between themselves).

This hierarchical organisation sets IHY in modest contrast with some other
studies which tend to focus more on parallel, albeit enmeshed, activities. For
instance, we might point to the ways in which ‘noticing’ (e.g., emerging troubles)
and ‘announcement’ (to drivers, passengers) were more evenly shared across par-
ticipants within Heath and Luff’s well-known studies of London Underground
line control rooms (1992).3 In contrast, for IHY, such noticing and announcement
practices were strictly circumscribed jobs, coupled to a clear ‘chain of command’
structure, perhaps somewhat more akin to a military or space mission control
centre (cf. Watts et al., 1996). We expand on this below.

Figure 7 sketches the sequence from Fragment 6, giving us something of a
‘canonical’ or ‘template’ form for typical interactions between members of
the IHY team: runner (trouble) — monitor (notices)— director / stage manager
(announces) — runner (resolves). Each stage of the process involved leverage of
specific responsibilities and circumscriptions of action; team members were thus
accountable to this general division of labour.

To begin with, there is a source trouble generated by a runner but typically not
noticed by them (otherwise they would act independently to resolve it). Thus,
monitors (M2) work up what they have seen as a noticeable trouble that can

3 This is similar to more recent work in which we see even more decentralisation and loose couplings of
mutually relevant actions (e.g., see Luff et al. 2018).
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Figure 7. The control room THE STREET
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then be articulated to the D/SM. In Fragment 6, M2 identifies two problems: the
way James is holding the camera while walking, and the camera angle when he
delivers a monologue to it. Given the role of the monitors in identifying potential
troubles but without the means of correcting it themselves, the monitor has to
alert the D/SM to resolve these. In this case, M2 shifts his headphones to one ear
(visibly emphasising a disconnection from his orientation to the remote action)
and gazes towards the D/SM. Consequently, this action receives the attention of
the D/SM. As it is not immediately obvious what the trouble is (the D/SM can-
not view retrospective action from the runners), the monitor also must articulate
his concern (“James could do with...”). Second, the D/SM then checks the spe-
cific runner to audit the potential problem. In this case, it means watching the
screen and listening to the audio. Third, the D/SM radios the runner (R2) with an
instruction, which in this case picks up on one of the troubles articulated by the
monitor. Fourth, and finally, R2 (James) then acknowledges receipt of the mes-
sage by way of an apology. This coordinative ‘format’ of a typical intervention
sequence shapes how expectations, responsibilities, rights and an overall sensi-
bility is to be adopted or carried out to achieve team members’ preferred courses
of action, at the appropriate times, and effected through suitable means.

4.2.2 Differentiated perceptibilities as a result of the hierarchical division of
labour

As a result of the hierarchical division of labour, not everything that happens

‘out there’ is perceptually available to everyone ‘in here’. So, many things simply



Back to the Control Room: Managing Artistic Work

cannot be seen or heard by the D/SM, i.e., the only participant who is able to
communicate with the runners ‘out there’.

In the previous fragment (Fragment 6, “yeah sorry about that”), trouble was
noticed by the monitor, who then alerted the D/SM, who in turn then made an
announcement to the runners. However, the D/SM could also make announce-
ments directly, by assessing the visual appearance of the video stream from a
runner and articulating the problem herself (Fragment 7). Here the D/SM can
very literally see the problem, which she corrects via an announcement:

Emma

(runner)

D/SM: ((watching screen on monitor)) this is Hannah to Emma (.) just lift
your camera up a bit so we can see your face

Fragment 7: D/SM radioing directives to the runner about camera position
during a live game session

First, we identify ‘technical perceptibility’ as limiting informational access:
not everyone in the control room is able to assess technical matters as an emerg-
ing form of trouble. In Fragment 8 below, it is the technical director (TD) who
locates a noticeable trouble with runner Pete’s performance and brings it to the
attention of the D/SM:

TD: Uh, Pete is obviously not pressing his button on his phone
D/SM: Okay ((raises radio)) this is Ju to Pete, when you snap you need to press the but-
ton on the phone. Over.

Fragment 8: “not pressing his button on his phone”

Here, the runner is failing to press the button on his phone when he encounters
other runners, meaning that online players therefore cannot score points by snap-
ping (reminder: snapping is essentially an activity that must be managed by the
runner during play). Only the TD can see this problem because it involves exam-
ining the debug output of the game engine’s inner workings, none of which is
available to monitors. It is also not immediately available to the D/SM watching
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the screen, although the discrepancy will very visible to the player. (It may be
remarked upon by someone within the chat, and therefore could be rendered
available for anyone following that chat, but this is something the D/SM rarely
had time for.)

Technical perceptibility primarily occurs because of divisions between control
room members based on their technical specialisation. One example of this is a
split between being able to see the “‘underlying mechanics’ of the game compared
with what the consequences of those mechanics are: the control room of THY
tended to divide these elements up, and this was most clearly evident in the work
of the technical director. What is available to the TD and the D/SM differ sub-
stantially. This is illustrated in the Fragment 9 where the D/SM has been watch-
ing and listening to the runners delivering their closing game monologue to the
camera. She then informs the TD of the runners having completed these closing
speeches and asks him a question:

D/SM: Okay, they can come in, right, are you gonna switch it off?
TD: Mmm.

D/SM: Is it off?

TD: You’ve gotta wait thirty seconds.

D/SM: Okay wait.

Fragment 9: “is it off?”

Here the D/SM begins by asking the TD if the game is shut down (“are you
gonna switch it off?”), at which point the TD notes that it takes thirty seconds
to complete this procedure (which presumably is underway). Between them, the
D/SM and the TD are managing the timing of the end of the game (i.e., pre-
cisely when the live feeds will cease streaming) alongside the need for runners
to return to the control room to take off their equipment and pass this over to the
next set. This is an activity that must be done as efficiently as possible due to the
short period of stoppage between game sessions. What is available to the moni-
tors and the D/SM is not the same as what is necessarily seen by online play-
ers—for instance, runners’ cameras may still be broadcasting on their return to
the control room, but from the online players’ perspective, this will no longer be
available since such streams are either shut down or made private. Instead, it is
the TD who has the appropriate technical resources to ‘see’ these different per-
spectives and therefore the D/SM must refer to him during moments such as this
to proceed with instructing the runners to return to the control room at a point
where the live video streams are successfully hidden from online players. In this
sense, as with Fragment 8 where the D/SM cannot ‘see’ whether online players
are able to snap or not, here the D/SM also cannot (literally) see the video feed
as it appears to online players. The control room separates out this online player
view from that of monitoring the runners to offer a ‘front-stage’ / ‘back-stage’
type of arrangement (Reeves et al., 2015) as a matter of the division of labour.
This purposeful splitting of perspectives is supported by the spatial arrangement;
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the TD sits directly behind the three monitors and the space in which the D/SM
tends to ‘hover’ around during the game (see Figure 4). In this way the TD is
able to: get a visual overview of the play from where he sits, retain access to the
technical running of the game via his own computer in front of him, and gain a
different perspective by simultaneously playing as an online player, enabling him
to simultaneously check the interface for any troubles.

Second, we identify ‘temporal perceptibility’ in limiting informational access:
restricting or making work visible because of how activities play out sequentially,
leading to differential access to activities by team members over the course of
game sessions. We can draw a basic distinction between the availability to team
members of performance troubles emerging ‘here and now’, versus those that
emerge over a longer period of time.

This can be observed in the role of the monitors, whose job within the division
of labour is a close and continuous inspection of an individual runner. In some
sense, they act as ‘surrogate’ players, providing a bridge between outside and
inside. Monitors therefore have access to a rendering of runner experiences over
time, although as noted above, they can only see certain aspects of the online
player experience. At the same time, monitors also orient differently to the video
streams in their task as compared to others in the control room, in that they are
spotting trouble, noting down showreel moments, and so on. Activities that are
thus ‘invisible’ to the D/SM by virtue of their gestalt view instead become visible
to the monitor through their sustained temporal focus. For instance, runners slip-
ping into repetition or ‘boring’ kinds of activities are more apparent, and more
available to the monitors as a product of this situation, and, furthermore, as a
product of the chosen division of labour in IHY’s control room. One monitor
raised this point during a team meeting when asked by the D/SM for feedback:

... one of the runners that I was monitoring was talking to one person in pub-
lic like for quite a long time, like three or five minutes. I think that is not that
interesting for the viewer to see, so probably just keep it a little... just one min-
ute when talking or something like that, so not too long.

Fragment 10: Feedback from monitor during team meeting

Third, we identify ‘aural perceptibility’ in limiting informational access not
just by seeing, but also by hearing. While it was easy to parallelise monitors to
see what is going on, it was difficult to do the same for three streams of sound in
IHY, i.e., to simultaneously attend to what all three runners are saying. Solutions
present in control rooms like NASA mission control employ audio loops to deal
with this problem, where those in charge in the hierarchy can enact broad aural
oversight. However, in this case, individual runner performances do not need to
mesh together so closely as different units must do in a rocket launch; indeed,
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differences in their ‘textures’ as individual performances was considered desir-
able by the artists as we have previously outlined.

Within the IHY control room, sound, and its availability, created a differ-
entiated set of perceptibilities in the division of labour. In discussing the test /
rehearsal game sessions (which lasted 20 min), the D/SM observed the following
during a team meeting:

I didn’t listen enough to each person [runner] if I’'m honest because 20 min-
utes is like, I’'m trying to listen to three people and obviously technically I was
kind of doing this. So I will tonight listen to each of them really carefully for
like five minutes each to make sure that I can hear anything.

Fragment 11: D/SM reflecting on test / rehearsal game session

So, while it is possible to parallelise vision to some extent in that the D/SM
could attend to three video streams simultaneously (albeit in a limited way), it
is far more difficult to listen to three corresponding audio streams in parallel at
the same time whilst retaining a semblance of artistic judgement over the per-
formances. Differential access means the D/SM needed to develop a strategy for
maintaining her awareness of what the runners are saying (and therefore doing),
which is a key part of what the above fragment shows the D/SM working out.
While monitors can flag up troubles, the parameters of what counts as a trouble
is the prime concern of the D/SM’s announcements to runners. So, some meas-
ure of monitoring by the D/SM herself, particularly of what runners are saying,
becomes important to configure this. We can see this in the following fragment:

D/SM: Is, um, do you think he’s reading off the phone, is he making any-
M1: He is making comments.
D/SM: Er yeah okay.

Fragment 12: “is he making comments?”

Here, the D/SM checks with the monitor about the performance of the runner,
asking whether the runner is “reading off the phone”, i.e., whether the runner is
reading out the text messages sent by the online audience, an important way to
achieve interactivity in the performance and “connectedness”. Critically for this
fragment, the D/SM asks the monitor about something that is not observable ‘in
the moment’. The D/SM doesn’t want to know whether the runner is “making
comments” at the moment, but whether he has been “making comments” from
time to time. In contrast to, say, holding the camera properly, which could be
checked by simply looking at the current stream on the monitor, “reading off the
phone” is not something that is currently observable.

Perceptibility is a persistent issue for control rooms in general. Thus, for
example, we see solutions like large banks of video displays to enable continu-
ous access to studio floor camera operators’ streams in TV broadcasting produc-
tion rooms (e.g., Broth, 2004, 2008). In that case, a director and editor might sit
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side-by-side making choices about which camera to select for broadcast as well
as communicating to camera operators (and sometimes presenters) about vari-
ous matters: who is about to go live on air, camera positions, shot framing, etc.
But whilst video is parallelised in these environments, sound tends not to be, in
essence avoiding the challenges presented to the IHY control room team. It is the
need to retain parallel access to sound which leads to some aspects of internal
division of labour in IHY, specifically the adoption of individual monitors watch-
ing and—crucially—Ilistening to each audio-visual stream.

In sum, although division of labour is a well-worn topic for CSCW’s explora-
tions of control rooms, IHY lets us further reflect on this: on the uses of hier-
archical organisation deployed within that context for artistic purposes, as well
as the importance of different lines of ‘perceptibilities’, their meshing with the
management and artistic assessment of the performance, and in co-producing the
textures of these specific divisions of labour.

4.3 Announcements from the control room

We finish our analysis with a discussion of the announcements from the D/SM
to remote runners, which lie at the heart of a control room. In prior studies we
also find announcements, linked in particular with coordination and trouble-
solving. These are typical for control room settings (Goodwin, 1996; Heath and
Luft, 1992) and correspond to the functions in Suchman’s (1993) definition of
‘centres of coordination’. Whilst the method is old, the form of announcements in
IHY offer a novel insight atop this prior work, in that they are about ‘educating’
the performers as well as ‘directing’ them. Before we turn to look at these, we

briefly outline the conventional types of control room announcements present in
IHY.

4.3.1 Coordination and trouble-solving announcements

Like many control rooms, IHY relied upon radio communications to manage dis-
tributed actions and, in this case, to coordinate with runners on the streets. Quite
a few of IHY’s radio announcements were related to the coordination of activ-
ities. They thereby connect to one of the three functions in Suchman’s (1993)
characterisation of control rooms in which they are “dedicated to the ongoing
management of distributed activities in which one set of participants is charged
with the timely provision of services to another” (p. 114). Announcements were
employed by the D/SM to do things like managing key events in game sessions,
or to give runners updates on the progress of the performance. They typically
concerned timing, pacing, and were also employed in coordinating moments of
collaboration between runners. As such, announcements tended to be clustered
around the start and end of performance sessions, for example:
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D/SM: ((into radio)) This is Ju to all runners, you can now give your opening
text and start to back off from the other performers. Over. Enjoy. Have a good
time! Over.

Fragment 13: Coordination announcement

In Fragment 13, the D/SM’s announcement establishes a coordinated tempo-
ral event sequence for runner actions. Having assembled the runners together in
a close cluster, the D/SM’s announcement now directs runners to perform their
“opening text” (an introduction to the game) to the camera and online players,
and to begin dispersing into the city streets (“start to back off”).

Other announcements dealt with trouble-solving, i.e., relating to Suchman’s
second function of control rooms: “The activities being managed are open and
vulnerable to an indeterminable horizon of troublesome contingencies, some of
which the work of the site is designed to address, some of which arise in the
work’s course” (ibid, p. 115). Furthermore, these kinds of troubles usually had to
be dealt with quickly so as not to interrupt the performance; in this way they are
also connected to Suchman’s third point, a “rapid response to a time-critical situ-
ation” (ibid, p. 115).

Some of the troubles our participants had to deal with included players’ micro-
phones falling off, video streams failing, needing to deploy a rain cover, a rain
cover blocking the lens, needing to restart the mobile app, speaking too quietly
or quickly, not framing members of the public runners are talking to, runners not
framing themselves during facetime, or swinging the camera too quickly. These
were dealt with typically via quite compact announcements (e.g., D/SM radios
the runner Jordanne thus: “this is Ju to Jordanne, your mike is fallen down, could
you put it back up please? Over”). Indeed, the majority of troubles encountered
by the control room related to technical failures that required rapid resolution.

4.3.2 Directorial announcements in artistic performance

Apart from coordination and trouble-solving announcements, other kinds of
announcements were related to the needs of managing an artistic performance
and group of artists, rather than workers. As artists, the runners did not neces-
sarily need ‘directives’ of what to do, but benefited from support for what they
should try out or not forget. As one runner articulated during a team meeting,
radioed announcements by the D/SM often presented themselves as “nudges” or
“reminders” to runners:

Occasionally Ju [the D/SM] will just nudge you in a particular direction if she
feels that you’re going down one route too much. Just a little reminder, a little
bit of redirection or something.
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Fragment 14: A runner describing in-game interaction with the director /
stage manager, during a team meeting

Such announcements to runners were frequent: over course of the live perfor-
mance we most closely examined (two nights plus the public part of the dress
rehearsal), the D/SM delivered around 340 of them via radio. Yet there was also
a sensitivity from the control room in getting announcements’ frequency right, as
revealed in an exchange between a runner and the D/SM during a post-rehearsal
team meeting:

Runner: As I was shadowing I noticed that you were giving a lot more feedback and it
just came in and I think-

D/SM: Too much?

Runner: No. Great. Just little reminders, about-

D/SM: Okay, because I don’t want to be annoying.

Fragment 15: Checking the level of ‘reminders’ from the D/SM

This concern for avoiding being “annoying” but nevertheless ensuring runners
got “little reminders” initially seems like a politeness. Certainly, it seems pos-
sible that something similar could emerge in other control room settings where
announcements are being made. However, for IHY this tells us there is more to
these announcements; specifically how they actually play a key role in running
and directing a live performance. We examine this in detail in the following sec-
tions on reminders and directing performers.

4.3.3 Reminders

Not all announcements related to troubles that had to—or could be—dealt with
there and then. Some could be used as prompts to remind runners to avoid such
troubles in the future.

We have encountered one example of this above in Fragment 8, when the
D/SM asked the runner: “when you snap you need to press the button on the
phone”. At this point the actual trouble (of not snapping during an encounter)
could no longer be fixed. The experience for online players for that encounter
had already been ‘ruined’, so the D/SM therefore made an announcement to that
individual runner to avoid this mistake in the future. In another fragment below,
M3 gets the attention of the D/SM to inform her that the particular runner being
monitored failed to frame the camera correctly when she encountered and spoke
to a member of the public:

M3:((looking towards D/SM)) Eh, one thing I will say is that when she [the runner] was
talking to that woman, she didn’ focus the camera on ‘er.

D/SM: Mm-kay.

M3: It were basically it was like, somewhere else.



S. Reeves et al.

D/SM: Okay ((into radio)) This is Ju to all runners, would you just make sure when
you are talking to the public on the street that you pull the cameras up to see their faces
nicely. Over.

Fragment 16: “she didn’ focus the camera on ‘er”

It is important to note that just as M3 begins to request the attention of the
D/SM (i.e., looking towards her), the runner M3 is watching is finishing her
encounter with the member of the public and starting to move on. This leads
to M3 using the past tense to refer to the encounter (“when she was talking to
that woman”). The trouble identified here—shot framing—Iies with runners not
pointing cameras at the faces of members of the public when they are encoun-
tered. ‘Good’ framing was often difficult for runners to achieve since they needed
to both conduct a conversation with people on the streets, while at the same time
film themselves doing so (and attend to matters of shot framing and so on)—no
mean feat. Unlike the bare accounts of trouble as in Fragment 15, the monitor
here articulates the trouble in some detail. There are two aspects of the announce-
ment that we draw attention to here. First, and in contrast with the prior section,
while the trouble raised by M3 relates to a specific runner, the D/SM generalises
the trouble by transforming it in her announcement to address “all runners” (the
radio channel was shared by all three runners). Second, the D/SM uses a rule-for-
mulated instruction in her announcement, i.e., in this case the rule being ‘when
X,do Y.

Other examples of similar troubles that were expected to be dealt with ‘next
time’ by runners included runners not pressing buttons to ‘snap’ other run-
ners, not talking when pointing the camera ahead of them (i.e., only speaking
during facetime), and not checking player chat messages after having requested
help from them (e.g., asking online players where they should go next). These
instances involved instructional announcements emanating from the control
room, i.e., to handle troubles that can no longer be resolved ‘now’ and are instead
tied to various situational contingencies. In that sense, the control room orients to
trouble itself as temporary or fleeting in some way, for instance where the fram-
ing of a shot is being poorly executed, but ‘disappears’ just as the trouble is spot-
ted. While fleeting, it is still significant, and thus members of the control room
also display an orientation to the possibility of future recurrence unless some
adjustments are made by the runner. Further to this, while troubles to be dealt
with ‘now’ via radioed directives from the D/SM are treated as isolated instances
with no relevance to one another, these types of trouble accumulate sequential
significance: that is, noticing that such a problem has emerged ‘this time’ (such
as not pressing the ‘snap’ button, or not framing a shot correctly when speaking
to the public) then transforms any prospective actions the runner performs info a
‘next time’. Ultimately the instructional format turns on producing solutions to
these troubles that, while being matters to be dealt by the runner(s) as and when
they see fit, nevertheless have a more specific criteria for application that must
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be applied by the runner. Accordingly, the language used also differs from the
kind of bare directives produced in announcements as found in the previous sec-
tion. The D/SM’s reformulations of these troubles into instructional, rule-based
arrangements (‘if X, do Y’ or ‘do X when Y’) underpins this organisation of
action between D/SM and runner.

We have further evidence of a common organisational orientation to this kind
of trouble: frustration was sometimes expressed by members of the control room
(monitors, technical staff, idling runners playing the game, etc.), as if a perceived
rule had been violated (such as failing to press the snapping button). Interestingly,
in such instances the D/SM usually employed the address “all runners”. These
elements—addressing all runners instead of one, and formulating this as a rule
to follow—mean that the remote team member’s mistakes could be interpreted as
a possible ‘teachable moment’, with the associated control room announcements
constructed in such a way by the D/SM to avoid a possible element of ‘blame’ or
‘singling out’ that might come with the pointing out of possible rule violations.

4.3.4 Directing performers

In addition to announcements acting mainly in service of stage management,
we found much radio communication was directorial in nature—a notion, we
think, which enriches prior work on conceptualising control room announce-
ments. Here we discuss the D/SM’s work as the work of a director shaping
IHY as both game and performance.

Advice for directors in theatre or film frequently emphasises that the direc-
tor should not issue ‘directives’, i.e., should not just tell performers ‘what to do’.
Thus Clurman (1972, p. 95) notes: “Direction is not to be equated with giving
orders.” Similarly, Rabinger (2008, p. 4) underlines that the job of the director is
to “get the best out of people without being directorial.” In this view, actors need
to ‘own’ their performance, i.e., inhabit the character, to ensure a successful per-
formance. As Catron (1989, p. 221) notes: “Remember that actors must discover
characterization qualities themselves. [...] Your job is to lead each performer by
asking questions, not by supplying answers.”

Servicing these principles in the control room—enabling artistic work to
take place via its communication by the director—marks some announcements
as being distinct from others we have explored, such as reminders. Directo-
rial announcements are thus often formulated in what Weston (1996) calls
the “language of permission” (and which he contrasts with the “language of
enforcement”):

“Learn to give direction in the language of permission, rather than language
of enforcement: ‘It’s okay to slow down,” rather than ‘You’re going too
fast.” Good direction often comes indirectly, and ofthandedly. If the director
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gets too excited about an idea, the actors can feel pressured to do it right,
frightened of failing to execute it properly.” (Weston 1996: 259)

During the performance, the D/SM commonly made announcements such as
these over the radio:

“This is Ju to Niki, there are only you and one other player—one other runner in the
game at the moment, so you might want to come out and try to stalk them down. Over.”
“Ju to all runners, it is very fine to rest sometimes. Over.”

“This is Ju to all runners. I think people are starting to come out of the Crucible now. It
might be an interesting place to get people. Over.”

These announcements do not tell the performers what to do now or in the
future; they are neither instructing nor reminding. Instead, they are suggesting
things, using formulations like “you might” or “it is very fine.”

There is an implied temporal flexibility to such directions: they were always
designed to be dealt with by a runner ‘at some point’ or ‘some time’ (not ‘now’
or ‘next time’). Like other announcements, though, what follows is the runner’s
reaction. These responses by runners—to adjust their actions pertaining to per-
formance matters—was naturally expected to gel with the control room ‘view’ of
the given performance trouble (i.e., as a trouble located in the performative work
of runner(s)). We also note that such direction announcements were less frequent
than directives, reminders, and so on.

Such directions often did not address any specific troubles that needed to be
fixed or avoided per se. Instead, they had to do with the overall quality of the
performance. And, to reiterate, they were formulated not as orders or rules, but as
suggestions or encouragements because the director wanted runners as perform-
ers to ‘own’ them as facets of their performances. Overwhelmingly, performative
issues arose around the various challenging aspects of the game that IHY pre-
sents to the performer, such the need for runners to frequently point the camera
at themselves, for them to talk with members of the public on the streets, for
runners to show and do a variety of activities during the game, and for runners to
maintain the ‘energy’ of the performance for the whole hour of the session. Run-
ners—as performers—needed to ‘buy into’ these activities and adopt an approach
that delivered a good mixture of these aspects into their overall performance. In
essence, the sorts of trouble directorial announcements sought to remedy were
about the guality of the performance and as such did not turn on more ‘straight-
forward’ solutions of doing this or that action now or at the next instance, but
instead on doing ‘more’ or ‘less’ of something. The most frequently encountered
issue was to encourage performers to do more ‘facetime’.

The following fragment offers just one example to provide the reader with a
broad sense of how directions were geared into the organisation of control room
work. In this fragment, the D/SM is watching a runner (James), and radios to him
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to do more facetime; M2 (who is wearing headphones) then catches the attention
of the D/SM.

D/SM: ((into radio)) Ju to James, it would be lovely to see you talk to the camera? Over.
M2: ((turning to D/SM)) Yeah, I think same with James he doesn’t-

D/SM: Yeah that’s what I was jus- yeah I just said it to James, he hasn’t turned on him-
self?

M2: Um, he’s a couple of times in the whole thing

D/SM: Yeah yeah.

M2: And a lot of the- it would be great to see his reaction I think.

D/SM: Yeah yeah

M2: And he’s saying his reaction but it would be great to see his face.

D/SM: Yeah ((into radio)) it’s always nice to see everyone’s reaction on their face and
not just in their voices too. Over?

Fragment 17: “great to see his face”

First we will step through what happens here. While this fragment is slightly
more complex than previous ones, it nevertheless illustrates various key points
about directions by the D/SM and their use in handling troubles that specifically
can be improved upon by runners as the game unfolds. At the start of the frag-
ment the D/SM has been watching the runner James for a while and, noticing
some trouble herself, radios James to urge him to perform facetime (“it would be
lovely to see you talk to the camera?”). This announcement has a distinctly dif-
ferent character to previous ones we have examined—it is not a directive to solve
a trouble now, and neither is it a rule-formulated instruction for how to deal with
a potentially troublesome moment next time around. Instead, the D/SM uses a
questioning intonation coupled with a more persuasive “it would be lovely to X”
formulation, rather than request-formatted “could you X or similar. At this point
M2 clearly has part-overheard the D/SM’s announcement because he highlights
that the runner he is monitoring (the very same James) is not doing facetime.
M2 then elaborates on the trouble by noting that James has only performed face-
time “a couple of times” in the game session. Unlike previous fragments, M2
also offers a solution here that “it would be great to see his reaction” (nuancing
this with “he’s saying his reaction”) in addition to articulating the trouble. The D/
SM then transforms what M2 says, by constructing her direction to address “all
runners”, noting that it’s “always nice” to see reactions as well as hear them.

Other examples of performative troubles resolved with direction announce-
ments included the following: not speaking to the camera enough (i.e., perform-
ing facetime), the need for improvements in physical performance including ways
of moving on the streets (e.g., ‘creeping’), improvements in the street perfor-
mance by talking to more members of the public, managing the frequency of
encounters occurred with other runners, or reading chat messages from online
players to enhance performer-audience connection.

Like Fragment 17, such troubles cluster around aspects of the performance
that concern matters not readily resolvable by fixes to be performed at specific
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moments in time (whether immediate or specified by a rule). They were treated
distinctly in a number of ways. First, we mentioned quality assessment as a fea-
ture of the monitor’s noticing in Fragment 17 (i.e., that the runner James has only
performed facetime “a couple of times in the whole thing”). As this makes clear,
M?2 orients to the frequency of noticeable moments (i.e., ‘more’ or ‘less’) of trou-
ble rather than binary categories of ‘broken’ / ‘fixed’ or ‘done’ / ‘not done’ as
was the case for directives and instructions. Further, these assessments consider,
as M2 puts it, “the whole thing”—i.e., the full hour of performance—as a bar
against which to make considerations as to whether to raise the trouble. Second,
we begin to see the introduction of more hedged language from control room
members in raising this kind of trouble—here M2 uses “I think” and “it would
be great”, for instance. A connected reason for this is to do with the increased
judiciousness exhibited for troubles that related to performance matters. In these
cases, we noticed that the D/SM would tend to subject such troubles to more fre-
quent checking. The hedged language of M2 as a trouble-noticer also frames the
‘type’ of trouble for the D/SM—simultaneously as a candidate for consideration,
and as something in need of a potential performance direction.

Third, the sense of temporality differs within the D/SM’s announcements of
performance directions. Resolving these types of trouble—and concomitant mat-
ters of determining whether they have been dealt with ‘enough’ by a runner—turn
upon runner-led artistic judgements about just when to attempt moves towards
said resolutions. In these cases, the language of directions does not specify when
a runner might react to a direction, but rather highlights that somerhing is in some
way absent or lacking from their past, and ongoing, performance. Hence, in Frag-
ment 17 we see the D/SM offering something akin to a desire: “it would be lovely
to see you talk to the camera?”. This is neither a clear directive—*“please can you
talk to the camera”—nor an instruction—“when X please talk to the camera.”
Instead it has a persuasive, urging quality. Concretely, the control room is direct-
ing James to perform more facetime, but ultimately this must be treated as a mat-
ter for him to at some point interleave within the range of simultaneous activities
in which he is engaging, in and as his performative work. Thus the language of
the D/SM in these cases also tends to build in a strong sense of non-immediate
compliance, albeit the expectation of compliance ‘at some time’ nevertheless.

5 Discussion

I’d Hide You’s control room is a site for carefully managing the multitude of
activities involved in bringing off a performance, and every part of its setup and
organisation is directed towards that end. The three parts of our study each in
turn dissected what flexible production work is and how IHY represents a novel
control room environment. At the same time, IHY builds upon CSCW’s body of
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knowledge about how artistic performances are brought off as practical activities
with video mediated technologies.

To recap, we began by examining how the various tensions and frictions that
are probably inherent in any creative endeavour became manifest in IHY’s work-
ings; IHY is an activity managed by the control room, where team members
must orient to their joint work as an artistic performance, with an audience and
a particular creative vision. We then expanded our focus by looking at how divi-
sions of labour were organised and accounted for, both during team meetings and
within control room activities. These divisions were fundamentally designed to
support the performance of IHY and its qualities as a game built strongly on the
improvisatory, contingent encounters set up to occur between runners, the public,
and online players. In this, the control room’s hierarchical nature was empha-
sised—the organisation of which helped drive the joint work of performance.
Finally, we looked at the material organisation of in-game performance: how its
work is brought off as an organised activity via close monitoring work of live
video streams, and game state. Radio announcements—a standard method for
management in control rooms—here functioned as an engine for artistic produc-
tion, supporting stage management of the game to deal with troubles and support
‘next time’ learning to ‘keep the show on the road’. Such matters, we think, are
a going concern for most types of control room environments. However, we also
saw how performance direction jointly produced by the D/SM and other team
members became central to managing the performance; both in terms of its exe-
cution as an artistic product, and as a collaborative matter of control room work.

Studying the control room lets us pick apart salient features that IHY surfaces,
refreshing and building upon more well-studied forms of control room. At the
same time we note that features like IHY’s hierarchical distribution of labour,
team members’ orientation to task, and nature of language use in stage man-
agement and direction, may be brought about in some way by IHY’s employ-
ment of a temporary or ‘pop up’ control room form where practices are devel-
oped differently to, say, a more permanent control room. Nevertheless we think
our exploration of IHY’s control room—perhaps by virtue of being unusual in
some sense’—can give us some useful ways to think about the makeup of control
rooms in general. In sum, our study contributes new perspectives on old topics
(like divisions of labour) as well as introducing wholly new distinctions around
the use of video materials to both act as ‘product’ as well as control media. Fur-
ther, and particularly for the growing liminal space between professional and
non-professional live broadcasting via contemporary practices of live-streaming,
IHY strongly anticipates new practices around this. To this end our study also
aims to promote a reinvigoration of interest in control rooms, whether that is in
identifying new aspects, or in assessing prior perspectives on control rooms in

4 To remind the reader: THY’s control room was routine work, and a familiar feature of their artistic
practice for Blast Theory, and as such not unusual from the perspective of the artists.
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HCI and CSCW. This is what we discuss next in further detail, spelling out a pro-
gram of future work for CSCW’s return to the control room.

5.1 Control rooms performing diffuse tasks

The nature of IHY lets us explore how control rooms may serve ‘singular’ out-
comes or ‘diffuse’ ones (or both, of course). For this study, our data shows that
what monitors, technical crew, the D/SM, and runners are doing is notable in
that their collective work is not directed uniformly towards any shared, specific
singular evaluatory feature that then may be employed as an ongoing indicator of
‘success’, or one which denotes success after a given game session is over. To put
this another way, the creative work of IHY does not turn on a particular metric of
success or failure at all. So, what makes a successful performance of IHY? Our
study showed how there are a complex set of components of the artistic vision
and its execution which must come together in a balanced way; monitors and
the D/SM display a continuous orientation to assessing ‘how things are going’,
judged in terms of the broad shape of the collectivity of runner actions. In this
way team members are much like an orchestra to the D/SM’s role as ‘conduc-
tor’—the quality of a performer’s execution of a particular note or even musical
phrase is, individually, not specifically what constitutes a ‘good performance’—
rather, it is a gestalt assessment of the ongoing achievement of the conductor’s
artistic vision that counts.

As a diffuse ‘task’ IHY’s control room does not have a specific set of (quan-
titative) conditions to assess, nor a predetermined optimal ‘pathway’ to that suc-
cess. Of course, some control room tasks may well require very much the oppo-
site, where singular activities revolve around standardised sequences of action
and metrics of success / failure. For example, this could be the goal of a success-
ful launch sequence (Watts et al., 1996), ensuring a train gets from A to B on
time (Heath and Luff, 1992), or that a plane arrives at a particular gate (Goodwin
and Goodwin, 1996). (We note that in a limited way IHY’s control room did have
a singular task focus in some senses, being concerned with this on a technical
level, e.g., ensuring the software infrastructure was running.) Overall, then, [HY
helps us reflect on how control room design meshes with ‘singular’ versus ‘dif-
fuse’ tasks. If control rooms are oriented primarily to ‘singular’ tasks, then other
activities within them ultimately derive their meaning from the accomplishment
of that particular task e.g., the launch of a rocket, the smooth running of a rail
network or air traffic. Finally we note that singular tasks may also be directed
towards an absence of a thing—for something to not happen—such as avoiding
unsafe incidents via monitoring CCTV, and issuing announcements to stop such
incidents from occurring (i.e., ensuring safety as in Luff et al., 2000). Other con-
trol rooms might well combine all of these modes, however this is a question for
further research.
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5.2 Managing safety vs. evaluating quality

Our study helps shed light on the different ways members of control rooms can
orient to their getting their task(s) done—i.e., how do they treat their activities?
For instance, we might expect those staffing a ‘typical’ control room to go about
accomplishing their tasks with a primary orientation towards managing safety.
Well-known control room studies we have cited extensively already display this:
for example, managing airspace in air traffic control rooms to ensure not only that
planes are scheduled correctly but also do not occupy parts of the airspace simul-
taneously in an unsafe manner, or the monitoring of CCTV to spot breakdowns
in safety protocols. We can then compare this safety orientation to control rooms
primarily geared towards evaluating guality instead. Such a preoccupation with
quality is a key feature of performances and games, and so it is perhaps no sur-
prise that IHY’s work would necessarily be focussed on this, just as those of TV
production can tend to be (Broth, 2004, 2008).

5.3 Hierarchical divisions of labour vs. horizontal

Now we turn to divisions of labour, a topic well-mined by research on control
rooms and prominent conceptually within CSCW work in general. The very idea
of a working division of labour perhaps is most purely, canonically, and simply
expressed by the visual impact of control room arrangements—imagine a classic
mission control room for space programmes—so it is of little wonder that CSCW
would find inspiration from this specific kind of site to inform the design of tech-
nologies for collaborative action. Yet as it stands, the concept of the division of
labour in CSCW often is left underexplored—we tend to only get as far as an
observation that there exists working divisions of labour. So what does IHY teach
us about distinguishing different kinds of divisions of labour and how they are
shaped by task, in this case the performance element?

Specifically, we suggest IHY lets us reflect on contrasts between horizon-
tal and hierarchical divisions of labour that arise in the organisation of control
rooms and their deep connection to task characteristics. These two tendencies
align with the different examples we have already discussed. More horizontal
divisions of labour are reflective of rail line control rooms where various inter-
locking but simultaneously parallel tasks are present (Heath and Luff, 1992).
Whereas, more hierarchical divisions of labour are perhaps best signified by the
NASA flight controller as a key overall decision-maker (Watts et al., 1996); the
job title ‘controller’ reflects this distinction. We also might imagine this differen-
tiation in terms of our ability to draw chain of command diagrams and the differ-
ential strength of ties present therein.

We have already said IHY offers a more hierarchical division of labour;
however, unlike the flight controller example, this arrangement is designed for
artistic and creative purposes, but is also coupled with a need to let individual



S. Reeves et al.

performances (e.g., of runners) form the basis of the overall delivery on the
artistic vision—something of an anathema to mission control. So, although we
might say the D/SM is the ultimate decision-maker, this nevertheless brushes
over devolved power, and ignores the levels of autonomy built into the perfor-
mance. This was most clearly found in the tension between the need for top-down
artistic direction and necessity for runners to ‘bring themselves’ to the perfor-
mance. In this way, performers in IHY had to navigate the hierarchical division
of labour, and skirt the boundaries of what was ‘theirs’ to do. Further, the use of
multiple audiovisual streams and their management seems to reinforce the neces-
sity for this specific hierarchical division of labour. Empirically we have shown
how IHY’s announcements demonstrate an orientation to this hierarchical order,
whereby the degree of hierarchical ‘force’ in place softens as we move from
strong directives for fixing trouble (e.g., technical issues) through to reminders
(rule-formulated instructions for dealing with trouble ‘next time’) and onwards
to performance directions (which are the most frequently ‘hedged’). The stage
was set for this orientation through team meetings and rehearsals that members
attended, which—although primarily about establishing team competencies—
also co-produced the division of labour’s ordering.

Our final observation about divisions of labour and their various differences
regards how hierarchical or horizontal orderings impact a termination point,
which may be a specific person or people ‘at the sharp end’. That point is difficult
to discern in air traffic control or rail line control rooms where responsibilities
and latitudes of action are diffuse or distributed. However once again we can turn
back to IHY with its D/SM, or to other hierarchically organised control rooms
like those of NASA missions where a flight controller acts in a similar role as this
termination point.

5.4 Control room materials as collaborative resources and products

To close our final points we now turn to the materials of the control room; or,
to put it another way, what ‘stuff’ the control room staff are working with. In
many ways IHY crew members are dealing with resources that are quite similar
to other control rooms, specifically (but not limited to) live video streams broad-
cast from runners and half-duplex radio communications between the D/SM and
runners (as well as other behind-the-scenes crew). More broadly we see in con-
trol rooms that radio could be formed as a series of open communication loops
in the most complex of cases (Watts et al., 1996), and in more typical scenarios,
acts in a similar way to that implemented in IHY as a smaller set of channels
and participants of those channels, but nevertheless is used to provide command
and control facilities in a range of scenarios (e.g., Harper and Hughes, 1993;
Goodwin, 1996). Of course, extant work on control rooms reflects upon various
different styles of communication, including commands but also “informings”
(Goodwin, 1996). Other work includes public address systems within the voice
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communications systems as resources for enacting ‘control’, although this may
be coupled with some other manner of observation to check on the effects of PA
announcements, e.g., via video (Luff et al., 2000), or perhaps local spotters on
the ground as a way of coping with the unidirectional nature of PA systems. In
this regard, IHY’s use of outgoing radio communications fits with prior work,
although it is clear that a deeper unpacking of the different potential accomplish-
ments of radio communications is often left unexplored (with Goodwin’s picking
apart of “informings” being an exception).

The other key material—video streams—is present in many other control
room settings. However, its use in IHY, coupled with radio communications,
lets us reflect on a distinction between use of video as a resource for methods of
control and use of video as a product (and perhaps both). Video streams acting
as a ‘seeing resource’ feature regularly in control room studies (e.g., Goodwin
and Goodwin, 1996; Fischer et al., 2015). As we have seen, IHY is no different
in that video is indeed treated a resource for monitoring ongoing runner activi-
ties and gameplay, so as to help construct a visual field of oversight that enables
the control room to be alerted to potential troubles. However, in IHY video also
forms the object or outcome of control room work, in that video materials are
the performance itself, i.e., a live, interactive broadcast for online players. This
use of video crosses into spaces like production control rooms where camera
operators’ streams are intercut by a director and editor team (Broth, 2004, 2008).
The challenge for the D/SM and other members of the team is in navigating the
video’s dual control and product qualities. This led to the development of inter-
esting strategies; for example, runners sometimes produced responses to radio
announcements, but were ‘hidden in plain sight’, embedded in the video stream
but crafted as an innocuous component of the end product for online players. For
instance, at one point a runner responded to control room direction for him to
“take a breather” by then building this into a subsequent address to online play-
ers; during this moment of facetime he spoke to the audience about the necessity
of him slowing down, thus his talk to the camera was designed for double duty—
to account for his reduced movement to the online players at the same time as
acknowledging control room announcements directed at him.

6 Conclusion

In summary, our study focussed on three salient features of I'd Hide You’s control
room: 1) the nature of performance as a managed activity; 2) the role of hierarchi-
cal divisions of labour in this artistic work; and 3) how radio announcements were
used to stage manage and, most importantly, artistically direct the game / perfor-
mance. These three features are also reflective of the increasingly mobile and flex-
ible forms of production work that are enabled by more recent developments in



S. Reeves et al.

e.g., live video streaming, and internet and mobile infrastructures. IHY thus occu-
pies an emerging space between established live broadcast delivered via traditional
media networks, and the (somewhat) new infrastructural capacities that let people
engage in relatively high quality live video streaming from anywhere at any time.
Our study thus provides some new ways of conceptualising live broadcasts as they
become increasingly accessible to ‘anyone’. In unpacking this, we lay claim to two
key contributions using I’d Hide You as an exemplar: 1) IHY enriches our under-
standings of existing concepts from control rooms in CSCW and HCI; and 2) IHY
highlights new forms of interactions and relations in artistic work practices.
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