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Abstract. Distributed cognition as an approach to collaborative work holds that a work 
unit is cognitive system in which cognitive activities are carried out jointly by workers with 
the use of tools. This approach has several direct implications to the study of 
collaborative work In this paper, we analysed staff interactions with a large display board 
in a Level I trauma centre operating room unit. Coordination needs are exacerbated by 
the unpredictability of incoming emergency surgery patients admitted to the trauma 
centre as well as other contingencies (such as changes in scheduled surgery cases or 
staffing) The public display board has evolved into a key component for supporting 
collaborative work. The physical and perceptual properties of the board are exploited by 
the clinicians to support rapid paced, highly dynamic work. The canvas-like appearances 
of the display board, combined with magnetic objects attached to the board, afford its 
users to taylor the board as an effective coordinative tool and to invent new ways of 
representing information Based on the concept of display-based cognition, our analysis 
illustrates the role of public displays in facilitating negotiation of scheduling, joint 
planning, and augmenting inter-personal communication. 

Introduction 

The field of computer supported cooperative work has brought into focus the 
importance of studying work activities in their natural context (Bannon & 
Schmidt, 1991). Detailed studies of the interaction with the physical environment 
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and collaborative work can lead to insights into how we work together (Suchman, 
1987; Hutchins, 1995a). As reported by those researchers who have paid attention 
to the work environment and to the way in which people exploit and inventively 
use the physical and perceptual properties of the work environment (e g. 
Hutchins, 1995b; Segal, 1994; Berg, 1999; Bardram, 2000), much can be learnt 
still about collaborative work. An equally compelling reason for studying 
artefacts in collaborative work is to inform design. Increasingly human 
collaborative activities are mediated by tools with computing and 
telecommunication capabilities. With rapid advances in technology, ever more 
powerful tools are being built to support collaborative work. One useful source of 
insight into how collaborative tools should be designed comes from observing 
ways in which non-computerised artefacts are exploited for supporting 
collaboration. Studies of computer systems (e.g. Bardram, 1997) have shown that 
these systems failed because of an inadequate understanding of existing work 
practices. Paper-based forms, for example, perform functions beyond simply 
conveying information. Ignoring these other functions may have detrimental 
effects on the usability of computer systems (e.g. Bardram, 1997) 

In this article, we present an ethnographic study of a public display board in an 
operating room (OR) unit in a Level I trauma centre. Coordination needs are 
exacerbated by the unpredictability of incoming emergency surgery patients 
admitted to the trauma centre as well as other contingencies (such as changes in 
scheduled surgery cases or staffing). The board has evolved into a key 
component for supporting collaborative work. 

After describing the study setting and methods, we will present the visual and 
physical properties of the display board. We will then present the cognitive 
properties of public displays through the analysis of the observed interactions 
between the staff and the display board. Discussions will follow the presentation 
of findings in each of the three areas: display-based cognition, distributed 
cognition, and articulation work. We will conclude with implications of our study 
for future research on public display boards and for design of such boards driven 
by computers. 

Large public display boards have previously been studied by researchers (e.g 
Bardram, 2000; Garbis and Waern, 1999; Whittaker & Schwarz, 1999). With the 
advance of technology, more and more such boards will be based on computer 
displays (Stefik et al, 1987; Mynatt, 2000; Berkowicz et al, 1999). It is also the 
aim of the current paper to help researchers to better understand existing public 
display boards in use, so that the development of technology can be guided and 
driven by our understanding of the role of public displays in supporting 
collaborative work. 
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Coordinating schedules in operating rooms 

Setting 

The six operating room (OR) unit is part of a busy, urban trauma centre with over 
6,000 admissions per year. Trauma patients are brought directly from incident 
scenes and are first evaluated in the trauma resuscitation unit (TRU). Emergency 
surgery may be performed in the OR unit for those patients who need immediate 
life-saving surgery within a few hours of their admission to the TRU. The OR 
unit is separated by a door from the TRU. When surgery is over, the patient is 
transferred to the post-anaesthesia care unit (PACU), which is also nearby on the 
same floor (Fig.l). 

Nursing 
Station 
Fronl Dak 
Break Roam 

-s>j- CBTHqhMnndftMlin im / 
lM.iH,'t'.OR.WMtebo»wl!.irf.i!<is:H 

OR Supplies 
Equipment 

Fig. 1 Layout of the Trauma Resuscitation and Operating Room Units 

The majority of the OR surgeries are, however, non-emergency in nature. Non­
emergency patients, either previously admitted to the TRU or referred through 
doctor's offices and clinics, are scheduled for surgery the day before. The OR unit 
is open around the clock. The number of operating rooms open fluctuates over the 
course of the day. Generally, more operating rooms are open during the day and 
weekdays than other times; most of surgery cases occur between the hours of 
7.30am and 3:00pm. 

OR staff members work a combination of eight and twelve hour shifts. Staff 
members on an eight-hour shifts are usually relieved for lunch earlier and 
subsequently complete their shift earlier (3:00pm) than those working twelve-
hour shifts (7:00pm). 

A list of surgical cases is scheduled ("posted") the day before and distributed 
to the OR unit by a print-out. The list of cases posted is almost never the list of 
cases performed the next day. As with many other highly complex and dynamic 


