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Short Abstract

Members of traditional teams coordinate their actions in part by observation – by watching and listening to teammates do their work. To an experienced team member, observation can provide cues to the workload level of teammates, to their level of situation awareness, to their progress on tasks, and to their methods for executing those tasks. However, these cues are not as readily available to members of two types of teams that are increasingly prevalent: (1) distributed teams and (2) ad hoc teams of diverse specialists. 

We argue that these teams, more than traditional ones, require tools that represent the processes of cognition and its products in an explicit and enduring manner. Processes of cognition include critical thinking, often represented by argument. Explicit representations make argument and ideas available across the team. Enduring representations make ideas available (permanent) over time. 

We describe two experiments that demonstrate the value of explicit and enduring representations of cognitive processes or products for such teams. One improved COA analysis and selection among Army officers. One improved accuracy and timeliness in a humanitarian air mission. 

We provide guidance concerning when to represent only cognitive products, and when to represent both products and processes. Specifically, team coordination occurs in four ways: through (1) planning (e.g., of Army missions), (2) learned response to the environment (e.g., fighter pilots’ trained response to enemy air tactics), (3) communication (e.g., responding to orders received on the fly), and (4) observation of teammates. Representation of cognitive process and products should be most useful when coordination is a result of (1) planning (particularly by ad hoc teams of specialists), and where it can substitute for the absence of (4) observation of teammates within distributed teams. Representation of cognitive products alone may be sufficient when coordination is a response to (2) the environment and to (3) communications.

Long Abstract

Members of traditional teams coordinate their actions in part by observation – by watching and listening to teammates do their work. To an experienced team member, observation can provide cues to the workload level of teammates, to their level of situation awareness, to their progress on tasks, and to their methods for executing those tasks. However, these cues are not as readily available to members of two types of teams that are increasingly prevalent: (1) distributed teams and (2) ad hoc teams of diverse specialists. Distributing teams spatially or temporally (e.g., across time zones or shifts) denies some members access to the gestures, facial expressions, chatter and other signals shared by co-present teammates. Specialists in (ad hoc) rapid response teams may differ in methods of reasoning (e.g., reasoning in law vs. politics) and domain of knowledge. Both conditions can limit a team member’s understanding of the team state and reduce trust in the work of teammates.

We argue that these teams, more than traditional ones, require tools that represent the processes of cognition and its products in an explicit and enduring manner. Processes of cognition include critical thinking, often represented by argument. Explicit representations make argument and ideas available across the team. Enduring representations make ideas available (permanent) over time. 

We describe two experiments that demonstrate the value of explicit and enduring representations of cognitive processes or products for such teams. We tested a prototype system to support critical thinking by Army battalion command staff. It made argumentation (cognitive process) explicit and enduring for a spatially and temporally remote commander. The system improved both the accuracy and persuasiveness of courses of action, relative to email (which did not to elicit complete, explicit representations of reasoning)   (Freeman, Cohen, and Serfaty, 1999).

In another empirical study, we found reliably beneficial improvements in accuracy and timeliness in team use of an electronic whiteboard – on which team members tended to draw elements of plans, thus making these products explicit and enduring – as opposed to paper maps – over which team members more frequently gestured (an implicit and transient representation) (Price, Miller, Entin, and Rubineau, 2001). Here, only cognitive product was represented, yet the effects were significant.

When is it sufficient to represent only cognitive products, rather than products and processes? We present a framework for assessing coordination requirements that may help to answer this question. Team coordination occurs in four ways: through (1) planning (e.g., of Army missions), (2) learned response to the environment (e.g., fighter pilots’ trained response to enemy air tactics), (3) communication (e.g., responding to orders received on the fly), and (4) observation of teammates. Representation of cognitive process and products should be most useful when coordination is a result of (1) planning (particularly by ad hoc teams of specialists), and where it can substitute for the absence of (4) observation of teammates within distributed teams. Representation of cognitive products alone may be sufficient when coordination is a response to (2) the environment and to (3) communications.

In sum, we claim that team coordination suffers under increasingly common condition of distribution or ad hoc assembly of experts; we present two studies that demonstrate how explicit and enduring representations of cognitive process and product may help to improve coordination; and we propose a framework for distinguishing when it is sufficient to represent only cognitive products, and when one should address the more complex requirement to represent both cognitive processes and products.
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