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Abstract

:

Team effectiveness models in the literature are primarily concentrated on traditional teams, with few involving the multiteam system (MTS) level of analysis in the model. Teams achieve their goals by managing both teamwork (e.g., interpersonal, effective, motivational, cognitive) and taskwork (e.g., strategy, goal setting, project management) activities. When MTSs are involved, multiple teams manage their own teamwork and taskwork activities, while leadership must be in place to coordinate these activities within and between teams in order to achieve the organization’s goal (the MTS’s goal). This research study conducted a systematic review of current team effectiveness frameworks and models. A narrative-based method for theorizing was utilized to develop a new MTS team effectiveness framework. This research contributes to the MTS literature by providing a new formula for team effectiveness at both the team level (team effectiveness formula) and the MTS level (MTS team effectiveness formula). This research aids managers, practitioners, and researchers by providing a tool that accounts for all levels and temporal processes.
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1. Introduction


Team effectiveness takes on many meanings in the literature and has often been mistaken to be equated with team performance [1]. There is no standard definition or measure for team effectiveness in the literature [1]. In general, team effectiveness can be defined as the point at which the team’s processes align with external task demands [2] and can be considered optimized when the desired outcome has been achieved (value delivered to the customer) [3]. Team effectiveness is portrayed as a function of “task, group, and organization design factors, environmental factors, internal processes, external processes, and group psychosocial traits” [4] and should not only be confined to team performance outcome measures. Team performance relates to what teams do, relating to both behavioral and traditional outcome measures that are judged by others [2]. Team effectiveness, from a behavioral perspective, focuses on “coordination, cooperation, and communication; team skill competencies and performance functions; and regulation, performance dynamics, and adaptation” [2] (p. 95), whereas traditional performance measures view a team’s outcome by some predetermined standard, typically in the form of some form of tangible output or product (e.g., productivity, quality, quantity, time) [5]. Team effectiveness encompasses a team’s outcome (behavioral and performance-related measures) as well as the interactions (teamwork) and processes (teamwork and taskwork) used to produce the outcome. Team effectiveness is holistic in that it accounts for the team’s performance, teamwork and taskwork processes in order to achieve the team’s goal [6].



Recent developments in team research have led to advancements in new theories, measures, and methods that view teams as being dynamic, multilevel, and complex dynamic systems [5,7,8]. While research within the field of team science has been growing, researchers are calling for further advancements within the team effectiveness field of study [7]. In terms of multilevel systems, team researchers are calling for advancements in multilevel team theories and the analysis techniques [8] that account for temporal factors [8].



Teams are complex adaptive systems that are part of a larger network or system; researchers need to extend existing linear theories to develop more nonlinear theories that address teams as complex adaptive systems within a larger network system (e.g., organization, institution) [5]. Larger network systems involve multiteam systems (MTS) that coordinate activities among teams and between MTSs. The concept of MTSs in the workplace is becoming more common than it was just 10 years ago. This expansion of teams and MTSs in the workplace is partially a response to today’s complex environment, globalization, and technological advancements [9]. These new organizational structures (team-based organizations, virtual organizations and matrix organizations) include “tightly coupled constellations of teams” [9] (p. 4), also known as MTSs. Calls have been made by researchers to expand research on teams that include MTSs as a new level of analysis [10,11,12] and to reconfigure current theories, frameworks, and models so that they accommodate this new level of analysis.



The current study addresses these calls by identifying the components of team effectiveness for teams and for MTSs from the literature, while providing a basic team effectiveness formula for both individual teams and for MTSs. This study also provides a framework for team effectiveness characteristics at each level of analysis (individual, team, multiteam system). In this framework, individuals make up a team, while multiple teams operating interdependently toward both proximal (team goals) and distal goals (MTS goal) make up an MTS, ultimately achieving the organization’s goal. The current study also addresses how this team effectiveness framework can be utilized for training and evaluating teams in today’s workplaces and by researchers to advance the understanding of team effectiveness in organizations.



Currently, there is no multilevel team effectiveness framework that accounts for the MTS level of analysis. While much work has been done regarding team effectiveness, the research has not fully addressed this new level of analysis in current team effectiveness models. This is evident in the following: “Although much work has been completed on the attributes that promote effective interdependence and coordination within teams…, the findings of such research do not translate easily and isomorphically to the MTS level” [9] (p. 25). The current study provides a team effectiveness framework that includes three levels of analysis (individual, team, MTS).




2. Method


For the current study, we conducted a systematic review of the different team effectiveness frameworks from highly cited team effectiveness review articles and book chapters. A search for articles was conducted within Academic Search Complete EBSCOhost, JSTOR, Science Direct, and Web of Science. The following keywords were used to search the full text, (“team effectiveness” AND individual OR “multiteam system” OR team AND “systematic review”) and (“team effectiveness” AND individual OR “multiteam system” OR team AND “integrated literature review”), within Academic Search Complete EBSCOhost to yield over 1000 academic journal articles and book chapters. Because the focus was on multiteam systems, a new search was conducted using “team effectiveness” AND “multi team” OR “multiteam” within the databases. The number of articles and book chapters from each of the databases were, for Academic Search Complete EBSCOhost: 22, JSTOR: 34, Science Direct: 15 (review articles), and Web of Science: 131 (two were identified as highly cited). The team reviewed the articles and selected eight articles related to team effectiveness, 12 articles related to team process models and emergence, and six articles related to common team-based models. Data from these review articles and book chapters were collected and synthesized into a common framework that accounted for each level of analysis (individual, team, MTS). The initial search was conducted to include the literature from 1998 to 2018; however, as the study progressed, newer, more relevant studies on team effectiveness and MTS were included to keep the study current. The search reports include the newer literature.




3. Team Effectiveness


Team effectiveness takes on many meanings, with no formal definition or measure [1]. This could be because team effectiveness is contextual and can vary from one situation to the next. In the literature, team effectiveness has been defined as the point at which “team processes are aligned with environmentally driven task demands” [2] (p. 78). Other views of team effectiveness refer to the output of team behavior [13], which can be optimal when the right ‘enabling conditions’ take place [14]. Studies have highlighted that teams with team members showing proficiency in teamwork knowledge demonstrated higher task proficiency, and overall team effectiveness [15]. Team effectiveness research has focused on the who, how, and what that leads the team to its goal, measured as the team’s performance or outcome [16], though this approach often misses the teamwork aspect of team effectiveness.



In designing new teams, there are six enabling conditions that need to be considered for a highly effective team:




	
Creating a real team (rather than a team in name only);



	
Specifying a compelling direction or purpose for the team;



	
Putting the right number of the right types of people on the team;



	
Specifying clear norms of conduct for team behavior;



	
Providing a supportive organizational context;



	
Making competent, team-focused coaching available to the team [17] (p. 49).








Unfortunately, most teams have already been put together in one way or another (accidentally, randomly, systematically) and most organizations, managers, and researchers need to determine a team’s effectiveness in a post-hoc manner. Three dimensions have been identified as being associated with highly effective teams. These dimensions could, and have, been used to assess a team’s effectiveness:




	
The productive output of the team (that is, its product, service, or decision making) meets or exceeds the standards of quantity, quality, and timeliness of the team’s clients—that is, of the people who receive, review, and/or use the output;



	
The social processes the team uses in carrying out the work enhance members’ capability to work together interdependently in the future;



	
The group experience, overall, contributes positively to the learning and professional development of individual team members [17] (pp. 37–39).








These three dimensions can be summarized as the team’s output or performance (item 1), the intragroup dynamics that make up the social interactions of the individual team members (item 2), and team members’ past experiences, current experiences, and learning, which can be applied to future teamwork activities (item 3). Ultimately, a team’s final product is a factor of the team’s intergroup dynamics and the team member’s ability to learn and develop together based on their shared cognitions and shared learning experiences. Performance is generally a measure of the team’s output and is often the only measure that matters to management. However, delivering value to the customer should become an essential component in any team effectiveness model. Teams must acknowledge external stakeholders who may fall into the customer category: “anyone outside of the team that has a value stake in the team’s functioning” [5] (p. 20). The team represents the process that consists of teamwork and taskwork. The inputs to teamwork and taskwork are generally represented by the social, intragroup, cognitive, and learning functions (emergent states), as well as task-dependent characteristics, each driving the teamwork and taskwork processes.



Team processes can be further characterized into three temporal phases: transition, action, and interpersonal [18]. Here, team process is defined as the team members’ actions, which transfer inputs into outcomes via cognitive, verbal, and behavioral activities (emergent states), directed toward taskwork to achieve the team’s goal [18], or how “teams achieve their outcomes” [19] (p. 812). Thus, teamwork processes orchestrate taskwork activities to be conducted by team members to achieve the team’s goal [18].



3.1. Team Effectiveness Process-Type Models


Team effectiveness process models begin with McGrath’s input–process–output (I–P–O) framework [8,16]. By utilizing a system theory framework, inputs are antecedent factors that contribute to the generation of the process which eventually produces an outcome. In relation to viewing teams from the I–P–O perspective, antecedents relate to factors that either enable or prevent team member interactions [16]. Processes relate to the team and how the antecedents are combined and transformed into outcomes, the “by-products of team activity” [16] (p. 412). Some criticism relating to the I–P–O framework began to surface indicating that the I–P–O framework was insufficient for teams in three key areas [8,16]:




	
Mediational factors, which intervene and transmit the influence of inputs to outcomes, are not processes;



	
The I–P–O framework limits research by implying a single-cycle linear path from inputs to outcomes;



	
The I–P–O framework tends to suggest a linear progression of main effect influences, proceeding from one category (I, P, or O) to the next [8] (p. 520).








These deficits led to a new framework, which included emerging states, defined here as “constructs that develop over the life of the team and impact team outcomes” [8] (p. 520). This produced the input–mediator–output–input (IMOI) framework, replacing the process with a mediator in order to represent a broader coverage of emerging states. The input at the end represents the return to the input phase as a form of feedback that identifies the framework as being iterative. The removal of the dashes between the letters (I–P–O) removes the connotation that the linkages may not necessarily be linear [8].



In viewing the team process from the perspective of complexity theory, Turner and Baker [20] presented a new framework that accounted for the property of emergence. Emergence, from complexity theory, is a result of “interaction, tension, and exchange rules governing changes in perceptions and understandings” [21] (p. 2). Accounting for emergence, and positioning teams as multilevel and complex adaptive systems, Turner and Baker [20] presented the input–process–emergence–output (I–P–E–O) model. Emergence occurs from the interactions that take place within the team processes, which, in turn, lead to new and innovative methods of achieving the team’s goal (output).



Other team effectiveness models accounted for the different levels of analysis under the input, while acknowledging emergent states with the team processes. The inputs included individual-, team-, and organization-level factors with both the team processes and emergent states combined, and the outcomes last, with a feedback mechanism that returns to the inputs [22]. This team effectiveness framework is an extension of the I–P–O model, addressing multiple levels at the input stage while providing feedback mechanisms, highlighted as the IPOI framework.



In terms of MTSs, multiteam effectiveness has been considered by three primary attributes: compositional, linkage, and developmental [9,12]. Compositional attributes represent the demographics and characteristics of component teams [9], identifying both the individual team and MTS characteristics. Linkage attributes identify the connections and communication channels between teams, whereas developmental attributes look at how MTSs develop and mature over time [9,12]. When MTSs are involved, multiteam effectiveness is accomplished, in part from “the ability of component teams to integrate their actions successfully in response to the kinds of environmental events [complexity] that instigate their formation” [9] (p. 25).



Viewing team processes as being multidimensional, in which different processes operate at different points in time, there have been calls for different team member interactions to take place at various times during a team’s tenure. Rather than viewing emergent states (e.g., team members’ attitudes, values, cognitions, motivations), Marks, Mathieu and Zaccaro’s [18] temporal taxonomy concentrated on team process dimensions. Whereas teamwork and taskwork occur sequentially during a team’s tenure, the two processes remain separate, while also being dependent upon one another. These teamwork/taskwork processes continue, ultimately, “until teams reach more distal team outcomes” [18] (p. 358). These distal outcomes are often viewed as being the organization’s goal, however they could easily be the MTS’s goal in an MTS structure. The temporal taxonomy model builds upon the I–P–O model and assigns episodes (periods of performance), identified as three process dimensions: transition phase processes, action phase processes, and interpersonal processes [18].



Emergent States


For teams to be effective, it is commonly agreed that teams must engage in both taskwork and teamwork processes [16,23]. Taskwork is associated with specific functions required of team members in order to complete their tasks and contribute to the team’s goal, whereas teamwork relates to the interaction between team members [16] involving the “shared behaviors, attitudes, and cognitions” [23] (p. 16) associated with accomplishing the team’s goal. Taskwork has been categorized as consisting of “task complexity, task interdependence, and environmental uncertainty” [13] (p. 501). Teamwork has been divided into three psychological facets, or emergent states: effective/attitudes, behavioral/motivational, and cognitions [2,23,24]. These two effectiveness processes work hand-in-hand, as depicted in the following explanation: “A dynamic, shifting, and complex environment creates commensurate team task demands that members have to resolve though a coordinated process that combines their cognitive, motivational/effective, and behavioral resources” [2] (p. 78).



Attitudes have been identified as internal states that interfere with interactions among other team members, “such as mutual trust, cohesion, and collective efficacy” [23] (p. 16). Other effect measures might include contagion, which identifies with how one person’s moods and emotions transfer to other team members [2]. Behavioral facets relate to the required processes for team members to engage in teamwork [23]. Behaviors can be loosely defined as those that are relevant to goal attainment [16] (p. 416), including: “coordination, cooperation, and communication; team skill competencies and performance functions; and regulation, performance dynamics, and adaptation” [2] (p. 95). Cognitive states represent knowledge structures that are shared among team members, such as collective perception, information acquisition, knowledge organization [2], and the representation of knowledge among members [23]. Cognitive structures “enable team members to organize and acquire information necessary to anticipate and execute actions” [2] (p. 83).





3.2. Common Team-Based Models


The following sections highlight some of the more common team effectiveness frameworks or models for teams and MTSs.



3.2.1. Ilgen et al. (2005)


In a review of the literature, Ilgen, Hollenbeck, Johnson and Jundt [8] identified mechanisms that mediate team inputs into outcomes in relation to the IMOI framework. Mediators, or emerging states, were categorized in the following manner: the Forming Stage was represented by the IM phase of the IMOI framework (e.g., trusting, potency, safety), the Functioning Stage was represented by the MO phase of the IMOI framework (e.g., bonding, managing diversity of membership), and the Finishing Stage was represented by the OI phase of the IMOI framework (e.g., planned, unplanned, task failure) [8].




3.2.2. Marlow et al. (2018)—MTSs in Healthcare


From a review of the healthcare literature on team performance measures, Marlow, Bisbey, Lacerenza and Salas [25] identified 70 different health care team performance measurements and compiled a total of 31 assessed competencies. Teamwork assessments were categorized into attitudes (e.g., team orientation, psychological safety, cohesion), behaviors (e.g., performance monitoring, mission analysis, motivation of others), cognitions (e.g., cue-strategy associations, shared mental models), and general teamwork, with an understanding of multiteam system (MTS) couplings [25].




3.2.3. Magpili and Pazos (2018)—SMT


In self-managed teams (SMT), Magpili and Pazos [22] identified a number of individual-, team-, and organization-level factors that led to SMT performance. Self-managed teams are similar in nature to collective and shared leadership designs, as in many team-based operations, and are especially relevant in organizations that have flattened their hierarchical structures [22]. An SMT is defined as “a group of individuals with diverse skills and knowledge with the collective autonomy and responsibility to plan, manage, and execute tasks interdependently to attain a common goal” [22] (p. 4). The factors that lead to SMT performance include individual-level variables (e.g., autonomy, leadership, self-management skills), team-level variables (e.g., external leadership, peer control, diversity), and organization-level variables (e.g., corporate culture, organizational structure, resources) [22].




3.2.4. Zaccaro and Shuffler—MTS Effectiveness


Zaccaro, Marks, and DeChurch’s [9] model of multiteam system effectiveness includes the compositional, linkage, and developmental attributes (see also [12]). These attributes serve as antecedents to both multiteam–intrateam (within) and interteam (between) processes that lead to an effective MTS [9]. Compositional attributes refer to how teams are composed (e.g., size and number teams, team boundaries, temporal orientation), linkage attributes identify how component teams are connected (e.g., hierarchical arrangement, power distribution, network), and developmental attributes relate to how MTSs evolve over time (e.g., genesis, direction of development, transformation of MTS composition) [9].




3.2.5. Shuffler et al. (2015)—MTS Intra- and Inter-Team Processes and Outcomes


Inter- and intra-team processes and outcomes, as identified by Shuffer et al. [12], include attitudes (e.g., cohesion, social identity, trust), behaviors (e.g., conflict, interpersonal behaviors, transition behaviors), cognitions (e.g., shared mental models, transactive memory system) and performance outcomes (e.g., goal attainment, innovation, team satisfaction) that have been represented in the recent literature related to MTSs [12]. Their research highlighted which emerging states, either via processes or outcomes, were associated with intra-team dynamics (within team), inter-team dynamics (between teams), or both [12].




3.2.6. Marks (2011)—Taxonomy of Team Processes


Team processes are multidimensional and involve both teamwork and taskwork operating at different stages of the team’s formation, while also being connected sequentially. Team processes are described by Marks, Mathieu and Zaccaro [18] as being: “multidimensional… teams use different processes simultaneously and over performance episodes in order to multitask effectively. Some processes transpire more frequently in action phases and others in transition periods” (p. 362). Team processes are categorized into three process dimensions: transition phase processes (mission analysis formulation and planning, goal specification, strategy formation), action phase processes (monitoring progress toward goals, systems monitoring, team monitoring and backup responses, coordination activities), and interpersonal processes (conflict management, motivation and confidence building, effect management) [18].






4. MTS Team Effectiveness


At the team level, teams are viewed as being multilevel systems in that they operate at two levels (individual, team), while also being embedded in a larger organizational system [16]. This perspective has been supported by the literature in looking at teams, team effectiveness, workflow interdependence, and virtuality [26], while others identified teams as being multilevel and dynamic [27]. When viewing an MTS, it is necessary to account for individual team members (individual level) in each team (team level) that make up the MTS (MTS level) within the larger organization (organization level). This conceptualization, showing how a team operates within a larger multilevel system, was provided by Kozlowski and Ilgen [2]:


We adopt a more contemporary perspective that has evolved over the last decade, which conceptualizes the team as embedded in a multilevel system that has individual, team, and organizational-level aspects; which focuses centrally on task-relevant processes; which incorporates temporal dynamics encompassing episodic tasks and developmental progression; and which views team processes and effectiveness as emergent phenomena unfolding in a proximal task- or social context that teams in part enact while also being embedded in a larger organization system or environmental context.



(p. 80)







This conceptualization, of teams embedded in a larger multilevel system, has been supported by the literature. For example, Marks et al. stressed the importance of taking a multilevel perspective when viewing teamwork processes in an MTS, because “team-focused process-performance relationships may not be homologous across levels” [28] (p. 970). The field of team science has expanded into the realm of MTSs, introducing a new level of complexity, suggesting that teams in organizations now be characterized as consisting of individuals within teams, in MTSs, as part of a larger organizational system.



Teams are also characterized as complex adaptive systems (CAS) [20,29]. Teams are viewed as being complex, “embedded in a hierarchy of levels and characterized by multiple, bidirectional, and nonlinear causal relations” [29] (p. 98). If today’s teams are viewed as CAS, then adding a new level of analysis, an MTS level of analysis, introduces a new level of complexity, making MTSs hyper-complex adaptive systems (H-CAS).



Team Effectiveness Formula


Team effectiveness (TE) includes the components of teamwork (TW), task work (TK), outcome or performance (PF), and value provided to the customer (CV). This results in the following team effectiveness formula, Formula (1):


  T E = T W + T K + P F + C V  



(1)







The components of team effectiveness are depicted in a concept map in Figure 1. These elements—teamwork, task work, customer value, and performance—are measured at level 1 in the multilevel system, the team level.



When incorporating Marks, Mathieu and Zaccaro’s [18] team temporal processes (transition phase processes (TP); action phase processes (AP); interpersonal phase processes (IP)) into Formula (1), we get the following revised team effectiveness formula, Formula (2):


  T E =  (  T W + I P  )  + T K  (  T P + A P  )  + P F + C V  



(2)







Team effectiveness, as depicted in Formula (2), is composed of: teamwork (TW), interpersonal phase (IP) processes; taskwork (TK) as a function of transition (TP) and action phase (AP) processes; performance (PF) composed of quality, quantity, or some time characteristics; and customer value (CV), which involves external stakeholders and team member experiences. An expanded concept map of the team effectiveness components is depicted in Figure 2. The branches of the team effectiveness components reveal the possible complexity of inputs for team temporal processes. The transition and action phase processes influence the function of the taskwork component of team effectiveness. The interpersonal phase process influences the teamwork component. Elements used to measure customer value and performance highlight necessary team member interactions, such as team member commitment, satisfaction, and timely task completion.



Team effectiveness components that have been identified from the previous team effectiveness frameworks (from the literature discussed in the previous sections) have been compiled into a composite table (Table 1) for each of the components of the team effectiveness formula. This table identifies the components that are essential when developing training and/or evaluating the effectiveness of individual teams.





5. MTS Effectiveness Model


Multiteam systems are structured in a number of different ways. Typically, the best MTS structure is one that provides the greatest utility for the organization(s), while also being contextual, in that the structure is dependent upon the type of project and teams. Multiteam systems are generally structured so that they have both a shared leadership style as well as a hierarchical structure [34] that connects them to the larger organization. Shared leadership takes place at the team and MTS levels, while the organization’s existing hierarchical structure takes place from the MTS level and higher (Figure 3).



For the model in the current study, the MTS is represented by functional leadership or a boundary spanner. Functional leadership views leader–team interactions, as opposed to traditional leadership models, which view leader–follower interactions. Functional leadership roles include building a vision, empowering agile execution, cultivating psychological safety, and developing shared mental models [35]. Similarly, boundary spanners have been defined as “organizational members whose primary role is to communicate extensively with constituencies in a relevant environment” [36] (p. 516). Iin this context, the environment is the MTS. The current study will use the term boundary spanner with the understanding that this role refers to both functional leadership theory and the roles identified in the literature for boundary spanners.



The role of the boundary spanner is primarily to communicate with the organization (typically the Executive Suite) and to direct the overall objectives of the MTS to the individual component teams within the MTS. The boundary spanner identifies the organizational goals, facilitates interactions among directors, assures that organizational resources are available when needed, and acts as a tiebreaker for the component teams when needed [34]. The boundary spanner takes on the leadership role, performing inter-team coordination activities that have been identified as being necessary for MTSs [37]. The healthcare industry, for example, found that leadership must “effectively coordinate processes across diverse professionals and teams” [37] (p. 1003) in MTSs to improve the capacity of the organization or hospital. Boundary spanners do not get involved with the inner workings of the component teams—these are managed by the team members through a shared leadership model. Moreover, boundary spanners are the main contacts for the organization and represent the component teams. A composite structure involving a boundary spanner, component teams, and individual team members constitutes an MTS.



One of the primary initial roles of the organization and the boundary spanner is to identify the MTS’s objectives and to set the goals of the MTS. Once the MTS’s goals have been identified, the number of component teams and the number of team members are assigned based on team member skills, knowledge, and experiences. The MTS’s goals are then distributed appropriately to the component teams. In turn, each component team identifies their team goals and the tasks that will be required for them to achieve the MTS’s goal. At the team level, the MTS’s goal is the team’s distal goal and the team’s goals are called the team’s proximal goals. By definition, MTSs include two or more teams “that interface directly and interdependently in response to environmental contingencies toward the accomplishment of collective goals” [24] (p. 290). In an MTS, each component team must have at least one distal goal that is shared with the MTS. The component team’s distal goals could be the same as other component teams, but they are often different, each contributing to the overall objective of the MTS.



Extending Marks, Mathieu and Zaccaro’s [18] temporal taxonomy, Table 2 includes the three dimensions and their sub-dimensions in relation to MTS and three levels of analysis (boundary spanner, component team, individual).



5.1. Transition Processes


The boundary spanner helps to identify the distal goal for each component team, while the component teams sets their own proximal goals, which are required to achieve the distal goal (mission analysis formulation and planning). The distal goal and strategy formation are influenced by various organizational factors (e.g., culture, diversity, policies) that are reflective of the MTS’s goal; these factors affect each of the three transition stages. Each component team, with support from the boundary spanner, set their own proximal goals and identify the tasks required to achieve these goals (mission analysis formulation and planning, goal specification). The proximal goals are set at the team level, supported by the boundary spanner, under the shared leadership structure, as are their courses of action (strategy formulation).




5.2. Action Processes


As the boundary spanner is not usually involved with the daily workings of the component teams, they typically are not involved with the action processes, except when providing organizational resources as needed (systems monitoring). The responsibility of tracking individual tasks (monitoring progress toward goals) goes to the component team and team members. Team resources and external threats (systems monitoring) are tracked by the component team. Assisting team members through coaching, training, and other means (team monitoring and backup behavior) is conducted at the component team level, which influences individual team members. Lastly, team members and the component team as a whole are responsible for scheduling and timing their activities and tasks (coordination), while the boundary spanner must be aware of this coordination in order to align the team’s coordination with the MTS’s coordination.




5.3. Interpersonal Processes


All levels are involved in the interpersonal processes. Resolving conflict within teams and between teams (conflict management) involves the boundary spanner. Maintaining a sense of membership to the MTS is partially the role of the boundary spanner, whereas membership within each component team is enhanced by each component team (motivation and confidence building). Under the shared leadership model, the component team and individual component team members monitor and manage one another’s emotions (effect management).




5.4. The MTS Effectiveness Model


Accounting for the temporal processes (transition, action, interpersonal), we compiled the team effectiveness components that were presented earlier into a synthesized framework, which includes the three levels of analysis that are relevant to MTSs (boundary spanner, component team, individual). Table 3 provides our new comprehensive MTS effectiveness model. This synthesized model accounts for temporal processes, along with teamwork, taskwork, and team performance improvement components at each level, meeting the calls from researchers to expand upon the temporal model and to include teamwork [6]. Table 3 illustrates our new comprehensive MTS effectiveness model.




5.5. MTS Team Effectiveness Formula


Expanding upon the team effectiveness formula for individual teams (Formula (2)), a team effectiveness formula for MTS is proposed here. The effectiveness of an MTS becomes more complicated compared to the team effectiveness of an individual team. Adding a new level of analysis (MTS) expands the formula into a multilevel formula, which includes the component teams at a lower level of analysis and the MTS at a higher level of analysis. The MTS team effectiveness formula is composed of two separate formulas, the first for the lower level components (component team level) and the second for the higher-level components (MTS). Formula (3) presents the lower-level formula and Formula (4) provides the higher-level formula; both are comprised of an MTS team effectiveness formula:


      MTS   T E    (  h i g h e r   l e v e l  )  =  (  C − C  )  +  (  C − B S  )  +  (  P m t s  )  +  (  C V m t s  )  +       S U M   ∑      [  T E  (  l o w e r   l e v e l  )   ]       



(3)






      S U M  ∑     [  T E  (  l o w e r   l e v e l  )   ]  = C o m p o n e n t   T e a m   1  [   (  T W + I P  )  + T K  (  T P + A P  )  + P F + C V  ]  +       … + C o m p o n e n t   T e a m   n  [   (  T W + I P  )  + T K  (  T P + A P  )  + P F + C V  ]       



(4)







Multiteam system effectiveness requires interactions between the component teams that make up the MTS, as well as interactions between each component team and the boundary spanner. Here, MTS effectiveness should account for component team to component team interactions (C–C), component team to boundary spanner interactions (C–BS), performance at the MTS level (Pmts), and customer value at the MTS level (CVmts), plus the aggregate for the component teams’ effectiveness measure. The formulas (higher level and lower level) presented here for MTS team effectiveness (Formulas (3) and (4)) are presented in the most basic manner. These formulas could be depicted in a multilevel formula format with subscripts for component teams and superscripts for the MTS, but for their initial presentation in the current study, we decided to keep the formula in its simplest form. The formulas presented in the current article will need to be tested and refined in future research studies, as their presentation in the current article are at the conceptual level.



The interactions described above are depicted in Figure 4. Coordination is critical between each component team (C–C), along with the much-needed coordination activities between each component team and the boundary spanner (C–BS). Prior research has supported that inter-team coordination explains MTS performance [37]. At the higher level of the multiteam system, team effectiveness becomes dependent upon the interactions between the component teams and the boundary spanner, each informed by the transition, action, and interpersonal processes (as shown in Table 3). Effective coordination of the components presented in the current research can aid in effectively managing the complexity and systemic factors of a multiteam system. However, additional research is needed to determine more precisely how the inputs into the component teams and coordination within the multiteam system can be trained, coordinated, and investigated by scholars, practitioners, and researchers.





6. Discussion


The purpose of this study was to synthesize the literature that presented team effectiveness models and to develop a new team effectiveness model that included MTSs, in order to provide a new level of analysis. This new MTS team effectiveness model differentiates team characteristics at each level of analysis (MTS, component team, individual) and for each temporal process (transition, action, interpersonal). Our contributions to the team science and systems literature include the new MTS team effectiveness model and the presentation of team effectiveness formulas for individual teams and for MTSs.



6.1. Team Training—TeamSTEPPS


Team training is contextual and works best when all team members train together while working on real-world problems. In situ training must address an organization’s contextual conditions before being able to aid and support the teams that are to be trained. The Team Strategies and Tools to Enhance Performance and Patient Safety (TeamSTEPPS) [38] program/training is designed around identifying the most essential characteristics/competencies for the team’s environment. For example, in medical healthcare, the following teamwork competencies were identified for their TeamSTEPPS training: team leadership, mutual performance monitoring, backup behavior, adaptability, shared mental models, and communication [38] (https://www.ahrq.gov/teamstepps/index.html). Training was then designed and focused around these critical teamwork skills and competencies.



Team training is most effective when it is aligned with the organizational objectives and has strong executive sponsorship; this highlights the importance of the new role of the boundary spanner. The same success that has been experienced in healthcare fields using the TeamSTEPPS training can, and should, be realized in other industries. Training should be designed using the MTS training hierarchy shown in Figure 5.



The MTS training hierarchy includes the following components:




	
Program Sponsor: the program sponsor should be an executive who is well respected, senior in the organization, and aligned with the benefits that the MTS could yield, both professionally and personally, for the executive. Their role is to be a spokesperson and clear hurdles for the implementation team;



	
Executive Leadership: the Executive Leadership is responsible for the strategic direction in times of “ambiguity, complexity, and information overload” [39] (p. 516) and for strategic leadership. The Executive Leadership must also be capable of “identify[ing] strategic and tactical goals while monitoring team outcomes and the environment” [40] (p. 747) and for instrumental leadership. Lastly, Executive Leadership must also be capable of developing a global mindset for leaders, teams, and followers [41] (p. 121) and for global leadership. Executive Leadership must operate within a hybrid leadership model, utilizing components from strategic, instrumental, and global leadership models that have been shown to work well in complexity and with teams;



	
MTS Boundary Spanners: the selection of the MTS boundary spanner is necessary for organizations to achieve high levels of MTS effectiveness. Boundary spanners are unique individuals who “relate the internal organization to the external environment” [42] (p. 512). The boundary spanner implements the scaffolding role for the MTS and the component teams by being “an active agent who provides support for organizational members while knowledge practices and relationships are transferred to and transformed within an organization” [43] (p. 512);



	
Component Team Members: self-leadership, self-efficacy, and project management skills should begin the training at an individual level. This would then transition into shared leadership at a team level. Shared leadership training covers training in areas of transactional and transformational leadership, directive leadership, and empowering leadership [43]. The general idea is that leadership will vary as the context and environment changes, i.e., leadership is contextual. For example, transactional leadership has been shown to be more effective in stable environments where innovation is only incremental. In contrast, transformational leadership aids in improving innovation and effectiveness [43].








A multiteam system is a transformational approach to management and a top-down approach for the MTS was designed in this paper for successful deployment within an organization, by starting out first as a pilot and then gaining momentum by demonstrating success.



Before embarking on the MTS training delivery, the training team should follow the MTS training methodology (Figure 6), which consists of the following six components:




	
As Is Assessment: the team should review the strategic vision and goals (organizational, distal and proximal), as well as perform surveys and interviews at all levels of the organization to gain an understanding of the situation in the organization. This will also lead to the development of the key metrics that need to be measured for the success of the program. The exercise will help the team define key success factors in order to ensure that the MTS implementation is successful, which then need to be reviewed with the sponsor for executive support;



	
Executive Leadership: with the support of the executive sponsor, the key business reasons for implementing the MTS model should be reviewed with the executive leadership team. They should also understand the fundamentals of the MTS model, with clear expectations from the team, as well as their role in making the transformation successful;



	
MTS Boundary Spanners (Champions): the MTS Boundary Spanners’ role spans executives, component teams and engages with other boundary spanners. It is very important that they are the true champions of the MTS model and they should go through an extensive training program together, as a team. By taking the training together, they will not only understand the MTS, accounting for the temporal processes of transition, action and interpersonal processes, but also building a relationship that allows them to work with each other to share experiences and success stories and to overcome hurdles together as a team while implementing the MTS model;



	
Staff Training: this training for component teams should be conducted by MTS Boundary Spanners, with a focus on Transition, Action and Interpersonal processes to enhance the skills of the team;



	
Continuous Measurement: the MTS model is based on the premise of continuous improvement, which is aligned with the key metrics that the organization is working to achieve. The training process should review the key metrics on a quarterly and biannual basis to gauge current results, while establishing future goals in collaboration with the team;



	
Training Support: a support structure should be put into place that allows for the initial support of the MTS Boundary Spanners. Development of the boundary spanner leadership role must involve training of the roles and responsibilities in addition to the initial deployment of the leadership role before the MTS can be assimiliated into the culture of the organization.








Training content delivery is recommended to start at the individual level for all members of the MTS (Boundary Spanner and Component Team). The team members and the boundary spanner need to have their distal and proximal goals in alignment after this training. This alignment can be developed and supported through the processes provided in the TeamSTEPPS training program in order to identify the critical competencies listed in Table 3.




6.2. Team Evaluation


This new framework provides a tool for practitioners and managers to use when assessing MTSs. This tool identifies which characteristics should be assessed based on the level that is being evaluated. It also identifies different characteristics that should take place depending on the dimension that the team is operating in (action or transitional). This model can also be treated as a dynamic model for organizations and MTSs to utilize. Dynamic models refer to an organization’s, or an MTS’s, unique capabilities for creating and changing routines and resources as required when adapting to external threats [44]. The new MTS team effectiveness model provides a dynamic model that explains how MTS’s evolve over time (temporal dimension) and which capabilities aid in this adaptation when environmental threats are being experienced. This provides managers with the tools to better implement adaptable characteristics into their organizational systems, especially those structured using an MTS.



Aside from providing a tool to aid managers, practitioners, and researchers, the new MTS team effectiveness model could also be utilized when assessing teams and MTSs. A number of the team effectiveness measures found in the literature have either not been validated or lack evidence regarding the relationships between the measured factors [25]. Although the new MTS team effectiveness model has been composed using current models and frameworks from the literature, therefore meeting the evidence component, a measure for MTS team effectiveness still needs to be developed. The model presented in this research provides a starting point for developing a multilevel MTS team effectiveness instrument, meeting calls for the inclusion of “complex models to represent emergent states” [45] (p. 690) and for the development of more multilevel models.




6.3. Aids for Future Research Efforts


This new MTS team effectiveness model also offers utility in research by providing a tool that could be used for newer event or pattern type research methods. Traditional correlational research methods that assess a single point in time, while useful in certain circumstances, have not served multilevel phenomena such at MTSs very well. When studying multilevel and complex systems, such as in MTSs, researchers have recommended analyzing patterns and sequences rather than correlations. Morgeson, Mitchell, and L’iu [46] stated that this was surprising when referring to the lack of viewing events and the role they play in organizational phenomena. For example, Schecter et al. [47] recommended analyzing “patterns of event-based processes” (p. 1) such as intragroup interactions, intergroup interactions, mission analysis formations, team backup responses, or any of the other characteristics listed in this new MTS team effectiveness model presented in Table 3. The characteristics in this new MTS team effectiveness model have been divided by levels of analysis as well as by temporal dimensions, allowing researchers to focus on different events that occur across these temporal dimensions. This MTS team effectiveness model could be utilized as a tool to aid in future research that focuses on events for MTSs.



Whereas the characteristics in each of the cells for the new MTS team effectiveness model could be classified as features (e.g., brainstorming, conflict resolution and the motivations of others), the addition of the temporal dimensions extends these characteristics to potential events. This distinction extends the utility of the new MTS team effectiveness model in that it provides a tool to develop not only traditional feature-based theories, but also to aid in developing event-based theories. Events, according to Morgeson, Mitchell, and Liu [46], are “discrete and bounded in space and time” (p. 516). Event-based theories describe how events change over time, longitudinally, providing better explanations of change and emergence. Furthermore, theorizing how these events take place over time (temporal dimensions: transition, action, interpersonal) as well as across different levels (MTSs, component teams, individuals), as presented in the new MTS team effectiveness model, increases the potential utility of this model.





7. Conclusions


Technological advances have provided organizations and institutions with the tools to address complex problems. However, technology alone is unable to tackle today’s complex problems. Today, organizations are geographically dispersed across countries and nations. The problems faced are local, national, and global. The context of these types of problems continue to change; the complex problems that organizations and institutions are challenged with today are real-world problems, requiring dynamic problem-solving techniques to be implemented. Teams within teams, utilizing the benefits of new technological advancements, who are able to adapt as problems change are creating a new mid-level organizational structure, a hierarchical network [48], a shared leadership plus hierarchy [34], also known as MTSs.



Understanding the inner workings of teams and MTSs benefits managers, practitioners, and researchers in that these types of structures are the ones they will encounter in the workplace moving forward. Having a better understanding of MTS team effectiveness benefits future research efforts as more MTSs are implemented to address both organizational and societal problems [45]. Identifying with, and being able to differentiate between, teamwork and taskwork will aid in managing, evaluating, and researching MTSs. This differentiation better identifies the emergent constructs for teams and MTSs that could be the focus of future research. The MTS effectiveness model presented in the current article aids managers, practitioners, and researchers by providing a tool that identifies relevant characteristics of MTSs at each of the three temporal process dimensions [18] for each level of analysis (individuals, component teams, teams of directors, facilitators). This study advances research in the area of team science and MTSs in that it presents a new MTS effectiveness model that provides utility for organizations, as well as providing opportunities for future research.
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Figure 1. Team effectiveness components. 
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Figure 2. Team effectiveness components expanded. 
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Figure 3. Multiteam system (MTS) leadership and goal structures. 
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Figure 4. Team effectiveness components coordination within a multiteam system (MTS). 
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Figure 5. MTS training hierarchy. 
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Figure 6. MTS training support. 






Figure 6. MTS training support.



[image: Systems 08 00012 g006]







[image: Table] 





Table 1. Team effectiveness components.
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	(TW + IP)
	TK(TP + AP)
	PF
	CV





	Teamwork
	Taskwork (transition phase processes and action phase processes)
	Performance
	Customer value (internal, external, or both)



	Team composition [9,12,23]
	Orientation [6,22]
	Quality [12]
	Feedback [18,22]



	Cooperation [2,23,30]
	Resource coordination [9,12,18,22]
	Quantity [9,12]
	Satisfaction [3,5]



	Goal commitment [22,25,31]
	Timing [9,12,22,25,31]
	Time [9,12]
	Exceeds expectations [22]



	Checking-in [23]
	Response coordination [8]
	Task completion [6]
	Satisfaction of team members [8,12,22]



	Psychological safety [8,12,25,31]
	Motivation [18,22]
	
	Team member commitment [8,9,12,18,22]



	Trust [6,8,12,25,31]
	Systems monitoring [8,12]
	
	



	Cohesion [12,18,25,31]
	Procedures maintenance [32]
	
	



	Conflict [12,18]
	Transition Phase Processes
	
	



	Cognition conflict [18]
	Mission analysis [9,12,18,22,25,31]
	
	



	Process conflict [18]
	Goal specification [8,9,12,18,22]
	
	



	Status conflict [9,12]
	Strategy formulation and planning [8,12,18,22]
	
	



	Task conflict [18]
	Deliberate planning [8,12,18]
	
	



	Coordination [9,12,18,25,31]
	Contingent planning [8,12,18]
	
	



	Explicit [23,33]
	Reactive strategy adjustment/adaptability [6,8,18]
	
	



	Implicit [33]
	Action Phase Processes
	
	



	Communication [6,8,9,12,22,25,31]
	Monitoring progress toward goals [6,8,18,22]
	
	



	Coaching [18]
	Systems monitoring [18]
	
	



	Cognition [12,25,31]
	Internal systems monitoring [18,22]
	
	



	Shared cognition [8,25,31]
	Environmental monitoring [8,18,22]
	
	



	Transactive memory system [8,12,25,31]
	Team monitoring and backup responses [6,8,18,22,25,31]
	
	



	Shared mental memory [6,8,12]
	Coordination activities [6,9,12,18,22,25,31]
	
	



	Task-related features [6,22,25,31]
	
	
	



	Team-related aspects [6,22,25,31]
	
	
	



	Culture [8,9,12,22,23]
	
	
	



	Context [23]
	
	
	



	Leadership structure [6,12,22,25,31]
	
	
	



	Interpersonal phase processes
	
	
	



	Conflict management [18,25,31]
	
	
	



	Preemptive conflict management [18]
	
	
	



	Reactive conflict management [18]
	
	
	



	Motivating/confidence building [18,22,25,31]
	
	
	



	Effect management [8,12,18,22]
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Table 2. MTS effectiveness temporal taxonomy.
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	MTS Team Processes
	MTS (Boundary Spanner)
	Team (Component Team)
	Individual





	Transition
	
	
	



	 Mission analysis formulation and planning
	X
	X
	



	 Goal specification
	X
	X
	



	 Strategy formation
	X
	X
	



	Action
	
	
	



	 Monitoring progress toward goals
	
	X
	X



	 Systems monitoring
	X
	X
	



	 Team monitoring and backup responses
	
	X
	X



	 Coordination activities
	
	X
	X



	Interpersonal
	
	
	



	 Conflict management
	X
	
	



	 Motivation and confidence building
	X
	
	



	 Effect management
	
	X
	X
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Table 3. MTS effectiveness model.
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	Temporal Process
	MTS (Boundary Spanner)
	Team (Component Team)
	Individual





	Transition
	
	
	



	 Mission analysis formulation and planning
	Closed-loop communication, duration, genesis, hierarchical arrangement, network, organizational structure
	Mission analysis, planning, team mission
	



	 Goal specification
	National culture, organizational culture, organizational diversity, organizational goals
	Accurate problem models, task characteristics, team goal commitment
	



	 Strategy formation
	Collaboration with interagency partners, communication structure, functional diversity, geographically dispersion of teams, mode of communication, organizational diversity, organizational policies, power distribution, stage of development, temporal orientation, training, transformation of development
	Developing strategy, finishing
	



	Action
	
	
	



	 Monitoring progress toward goals
	
	Cue strategy associations, helping, mutual performance monitoring, problem detection, workload sharing
	Leadership (shared), task-related assertiveness



	 Systems monitoring
	Resources
	Gathering information
	



	 Teams monitoring and backup responses
	
	Adapting, backup supporting behavior, helping, learning from team’s best member, team orientation, workload sharing
	Openness to change



	 Coordination activities
	
	Coordination horizontal, implicit coordination strategies, interdependence, planning, team autonomy
	Individual roles, planning, self-management skills, work experience



	Interpersonal
	
	
	



	 Conflict management
	Conflict resolution
	
	



	 Motivation and confidence building
	Motivation of others, rewards
	
	



	 Effect management
	
	Mutual trust, peer control, shared mental models (MTS), social identity, team cohesion, team empowerment, team learning orientation, team potency, team psychological safety, team satisfaction
	Individual autonomy, general skills, trust
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