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Abstract 
Practitioners of a number of work domains have 
struggled with using multiple collaboration technologies 
simultaneously even while they are collocated.  Despite 
the goal of technologies such as chat rooms and email 
messages to aid collaboration, their quantities and 
attentional demands can detract from joint work.  This 
paper describes the author’s experiences with these 
situations and provides suggestions for future research. 
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Interest and experiences 
A number of work domains require collocated 
collaboration, such as government command and 
control centers (e.g., for the military or crisis 
management), air traffic control centers, and large-
scale event operations centers (e.g., for the Boston 
Marathon).  The participants in such centers need to 
develop a joint sense of the urgency of emerging 
issues, the possibility of potentially damaging events 
occurring, and the need for allocating scarce resources 
to geographic areas or issues that most need them. 
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Especially when anomalous conditions emerge, there is 
often a sense that there is too much for each individual 
to examine and comprehend (Boiney et al., 2008).  
These conditions make collaboration among responsible 
parties both more critical for assembling the puzzle 
pieces of a novel situation, and more difficult to 
accomplish (because each moment spent collaborating 
means one less moment spent attending to an 
individual’s primary task).  My overarching interest is to 
determine how to design and evaluate technology to 
assist teams in safety-critical situations overcome these 
challenges. 

I have seen team members struggle to obtain shared 
situation awareness in command and control centers 
during multiple large-scale military exercises (e.g., 
Swanson et al., 2004; Drury, 2005) and crisis 
management exercises (Drury et al., 2013). I gathered 
data in the Predator (unmanned aerial vehicle) 
Operations Center during wartime operations (Drury 
and Darling, 2008), plus air traffic control centers and 
the operations center of a major US-based passenger 
airline during normal operations (Drury et al, 2010).  In 
each of these venues, I observed operations and 
interviewed operators; and in some of them, I have 
also analyzed persistent artifacts such as chat logs. 

Open research issues 
Even though attention management has been identified 
as a primary research area at least a decade ago 
(Mitchell et al., 2004), I believe that this is still very 
much an unsolved issue.  Rapidly switching among 
multiple collaboration modalities (including face-to-face 
interactions) causes stress.  Inefficiencies in the tools 
themselves, and a poor match between tool design and 
preferred workflow, contribute to the mismatch 

between humans and technology.  Figure 1, reproduced 
from Boiney et al. (2008) by permission of the authors, 
illustrates a double-screen display used in a command 
and control exercise environment.  It has eleven chat 
room windows open on the right hand screen and a 
jumble of mission-specific tools on the left hand screen. 

Another research area pertains to mechanisms for 
showing who is in what role, what their responsibilities 
are, and who—on a moment-by-moment basis—is in 
charge of what.  I view this area as a hybrid of activity 
awareness and presence awareness (Drury and 
Williams, 2002). 

More work is also needed on the tools for information 
management and information presentation.  Intelligent 
interfaces of the future would ideally fuse information 
dynamically to make connections salient to humans.  
Further, alerts and alarms should be made more 
nuanced and contextually aware so that human 
operators could be cued to anomalies more reliably.   

Additional research could involve providing team 
members with information about each others’ mental 
states: that is, affect awareness (Pai and Sooriamurthi, 
2014).  Specifically, team leaders have told us that 
they want to know when their people are overwhelmed, 
so that they can dynamically adjust tasking to more 
evenly distribute the load. 

Too much awareness can also be a problem.  Instead of 
seeking to provide as much awareness as possible, 
more research should be aimed at how to provide the 
minimum effective level of awareness.  I believe it can 
be difficult to even determine what constitutes the 
minimum level. 



  

 

Figure 1. Chatting (right) while attending to mission-specific displays (left). From Boiney et al., 2008. 

I also believe that research is needed to determine 
optimal conditions for specific combinations of 
collaboration technologies.  For example, when is the 
combination of wall displays, laptops, and cell-phone 
displays most effective? 

Finally, cross-boundary or ad-hoc teaming is also ripe 
for additional research.  Even collocated teams formed 
quickly during emergencies may need to consist of 
people who do not all know each other, either 
personally or professionally.  During these time-
sensitive crisis situations, it can be difficult to allow for 
the social grounding that can help people learn about 
each other and thus work together more easily.  I 
believe that research on next-generation collaboration 
tools can help to fill his gap, however. 

Workshop goals 
One of my goals for participating in this workshop is to 
understand whether any of the other attendees, or 
anyone else they know in the community, is making 
good progress on the open research issues described 
above.  Further, I would like to understand others’ open 
issues, particularly when there is not substantial 
overlap between the ones I have identified and their 
own list of issues.  Finally, I would like to find potential 
collaborators, including (but not limited to) those who 
would be interested in working as a part of my 
organization: the Collaboration and Social Computing 
Department of The MITRE Corporation. 
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