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Project teams are routinely used in today’s workplace.  These teams are typically composed of members representing a variety of different functional units (Cohen & Bailey, 1997).  The use of project teams allows organizations to tap the specialized, unique knowledge of these team members concurrently.  Teams are able to improve performance when completing complex assignments by utilizing the expertise of each team member to the advantage of the team.  While this idea sounds appealing, the implementation is not easy.  The functional perspectives of team members are internalized.  Even when told to act in the team’s best interest, these team members are biased toward the interests of their function (Dearborn & Simon, 1958).  The team leader’s challenge is to shift the team members’ biases from their function to the team.  

Katzenbach and Smith (1999) have found that successful teams put significant effort into developing an agreed upon approach for conducting the requisite work.  In spite of this finding, traditional models of teams and recent work in the field often have ignored the cognitive processes that constitute successful teamwork (Lembke & Wilson, 1998), where teamwork refers to the multitude of processes required to maintain the team such as cooperation, communication, and interpersonal relationships (McIntyre & Salas, 1995).  Through the initial stages of development, team members must consider aspects of teamwork that include their fellow team members’ potential contributions, the assignment they have been given, and the level of interaction required, which are inherently cognitive processes.  Further, the team must achieve cognitive unification regarding the aspects of teamwork unique to their circumstance.  Shared mental models (SMM) are useful in assessing how well a team achieves this cognitive unification (Salas, Dickinson, Converse, & Tannenbaum, 1992).  

In this paper, we present our theoretically based preliminary conceptualization of SMM.  The creation of such a framework, including the establishment of a set of measurable constructs that represent cognitive requirements of teamwork, is necessary to guide research in this area.  Further, an understanding of these requirements will aid in establishing guidelines for teams.  

Mental Models and Shared Mental Models

Humans create representations of their worlds, called mental models, which are simpler than the entities they represent (Johnson-Laird, 1983).  The content of mental models includes specific types of knowledge humans use to describe, explain, and predict their surroundings (Rouse & Morris, 1986).  The acts of describing, explaining, and predicting are accomplished through a heuristic function that classifies and retrieves the most salient pieces of information about situations, objects, and environments (Cannon-Bowers, Salas, & Converse, 1993).  The purpose of mental models is to aid in the reduction of uncertainty by allowing individuals to screen information until only relevant pieces are retrieved (Klimoski and Mohammed, 1994).  Additionally, by utilizing information that is categorically sorted and stored within their minds, humans can “run” many possible scenarios for a complex situation to ascertain various potential outcomes, in a manner similar to that of a computer simulation (Cannon-Bowers et al., 1993).  This process of identifying potential outcomes further reduces uncertainty.  Formally, shared mental models are “knowledge structures held by members of a team that enable them to form accurate explanations and expectations for the task, and in turn, to coordinate their actions and adapt their behavior to demands of the task and other team members” (Cannon-Bowers et al., 1993, p. 228). 

A collection of individuals working together as a team also need mental representations in order to effectively accomplish their assigned work.  These mental representations are not held collectively at the group level, rather they are held at the individual level.  At the onset of team activity, many team members may share common representations based on their experiences that have been common or shared (Bar-Tal, 1990).  As the team begins to interact and move through the phases of team development, the individual mental models evolve as the team undergoes a complex, iterative process (Donnellon, Gray, & Bougon, 1986) until they converge to a point that allows the team to function as a collective.  Eden and his associates have observed this type of convergence through the use of causal maps (e.g., Eden, 1992; Eden, Ackermann, & Cropper, 1992).  Other researchers have observed this convergence through the articulation and refinement of the language and structure used by team members (e.g., Cannon-Bowers et al., 1993; Hill & Levenhagen, 1995).  

The nature of the information that must be shared among team members is not well established in the literature.  Researchers argue that the information contained in SMM may be in the form of mental representations that help individuals interpret the circumstances in which they find themselves or it may be in the form of behavioral routines to aid in decision making  (Klimoski & Mohammed, 1994).  Further complicating the issue, evidence has shown that individuals need to develop multiple models representing aspects of the team environment about which team members must be cognitively unified (Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers, 2000).  

Shared Mental Models Preliminary Conceptualization

Conceptualizations are typically domain-specific due to the unique requirements of various domains (Rouse & Morris, 1986), therefore, we developed a conceptualization for project teams.  Project teams, as opposed to work teams, parallel teams, or management teams, are unique in that their assignments are time-limited and non-repetitive (Cohen & Bailey, 1997).  This uniqueness constitutes their domain and dictates that the contents of their SMM will differ from the other types of teams. 

The preliminary conceptualization we developed, seen in Figure 1, is a two-dimensional framework based on the need for multiple SMM and the information processing requirements necessary to reconcile differences among team members.  The first task in developing the proposed conceptualization was to identify the important aspects of the project team domain that require a SMM.  As can be seen in Figure 1, we begin with three models based on the work of Cannon-Bowers et al. (1993):  team membership, the assigned project, and the mode of team interaction.  Additionally, we are exploring other mental models that may be necessary in a project team domain, including the organizational climate as it relates to the use of and reward for teamwork and the organizational context in which the project was conceived.
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Figure 1.  Preliminary conceptualization of project team shared mental models

The second dimension of our SMM conceptualization is integrative complexity at the team level.  As previously stated, mental models are knowledge structures individuals use to describe, explain, and predict system behavior (Rouse & Morris, 1986).  Accurate descriptions and explanations allow team members to manipulate their models for the prediction of future events.  Given this fact, the cognitive properties necessary for describing and explaining must be incorporated into the conceptualization.  In the field of integrative complexity, researchers deal with the information processing capabilities of individuals, specifically, how individuals differentiate available alternatives and subsequently reconcile, or integrate, similarities and differences among the alternatives to determine a course of action (Driver & Streufert, 1969).  Gruenfeld and Hollingshead (1993) extended this idea to the group level when they demonstrated that the concept of collective cognition could occur.  In sum, our conceptualization operationalizes the team members’ abilities to appreciate the differences that exist within their team context, while concurrently recognizing the conceptual connections among these differences in order to work together in a manner amenable to all involved.  Moreover, by incorporating the dimensions of differentiation and integration into the conceptualization of SMM, agreement among team members will demonstrate a team’s ability to process information as a collective.  

For each dimension, individual level data will be collected, based on the premise that individuals hold mental models and as interaction occurs these individual mental models begin to converge to create SMM.  As such, the level of agreement among individuals determines the level of sharing that is occurring among team members.  The conceptual framework in Figure 1 also includes our recommendations for how the dimensions can be measured.  Beginning with the team membership mental model, a team member, relying on their transactive memory (Wegner, 1987), would attempt to identify the functional diversity of the membership and then indicate if this level of diversity integrates into a membership capable of completing the requisite taskwork.  The project mental model requires team members be able to describe the nature of the project and how well the various aspects of the projects have been integrated into a set of project goals.  Finally, the team interaction mental model asks team members to describe the level of interdependence dictated by the assigned project representing the level of interaction required (Kiggundu, 1981) and then to state how well the team is functioning as a collective, given this requisite interdependence.

Conclusions


The conceptualization we present in this paper integrates the various mental models and the information processing requirements necessary in a project team domain.  Finalizing, operationalizing, and testing the conceptualization will contribute to a better understanding of the cognitive requirements of project team members.  At that time, the impact of shared mental models on project team performance can be ascertained.    From a practitioner’s perspective, an understanding of the mental models in use will provide guidance for team development.  While the framework presented represents a preliminary look at the dimensions required in a project team domain, the two-dimensional conceptualization could be generalized to any type of team by determining the appropriate domain-specific dimensions.
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