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Extreme teams complete their tasks in unconventional performance environments and have 
serious consequences associated with failure. Examples include disaster relief teams, special 
operations teams, and astronaut crews. The unconventional performance environments within 
which these teams operate require researchers to carefully consider the context during the 
research process. These environments may also create formidable challenges to the research 
process, including constraining data collection and sample sizes. Given the serious conse-
quences associated with failure, however, the challenges must be navigated so that the man-
agement of extreme teams can be evidence based. We present an approach for conducting 
actionable research on extreme teams. Our approach is an extension of mixed-methods 
research that is particularly well suited for emphasizing context. The approach guides 
researchers on how to integrate the local context into the research process, which allows for 
actionable recommendations. At the same time, our approach applies an intentionally broad 
framework for organizing context, which can serve as a mechanism through which the results 
of research on extreme teams can be meaningfully accumulated and integrated across teams. 
Finally, our approach and description of steps address the unique challenges common in 
extreme-team research. While developed with extreme teams in mind, we view our general 
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approach as applicable to more traditional teams when the features of the context that impinge 
on team functioning are not adequately represented by typical descriptions of context in the 
literature and the goal is actionable research for the teams in question.

Keywords: work teams; extreme teams; mixed-methods research; context; field research; 
small sample size; small-sample research

Teams are increasingly being called upon to tackle complex and challenging problems in 
contexts different from those encountered by conventional work teams (e.g., service teams, 
production teams). As examples, recovery teams coordinate efforts to mitigate the adverse 
consequences of natural disasters, such as lost lives, damaged property, and exorbitant costs 
of recovery (Wageman, Gardner, & Mortensen, 2012). Provincial reconstruction teams are 
tasked with coordinating local reconstruction efforts or otherwise supporting postwar stabil-
ity in volatile environments (DeChurch, Burke, Shuffler, Lyons, Doty, & Salas, 2011). 
Astronaut crews complete science projects and other important initiatives in the International 
Space Station (ISS) and will be expected to live and work for extended periods in isolation 
and confinement in future long-distance space exploration, such as missions to Mars (Keeton, 
Schmidt, Slack, & Malka, 2012). These are examples of extreme teams—or teams (a) that 
complete their tasks in performance environments with one or more contextual features that 
are atypical in level (e.g., extreme time pressure) or kind (e.g., confinement, danger) and (b) 
for which ineffective performance has serious consequences (e.g., compromised health or 
well-being of the team or the team’s clients). Given the criticality of the missions faced by 
extreme teams, it is not surprising that interest in understanding and managing such teams is 
on the rise in management and industrial-organizational (I-O) psychology (e.g., Salas, 
Tannenbaum, Kozlowski, Miller, Mathieu, & Vessey, 2015).

Despite this growing interest, there is limited understanding of how the fields of manage-
ment and I-O psychology may systematically contribute to the research and effective man-
agement of extreme teams. Although an extensive literature base, established diagnostic 
tools, and analytical approaches related to effective team management exist (cf. Castro, 
2002; Mathieu, Maynard, Rapp, & Gilson, 2008; Wageman, Hackman, & Lehman, 2005), 
the vast majority of this work has been developed with conventional work teams in mind. Yet 
there is a growing body of work that highlights the fundamental role of context in shaping 
organizational phenomena (e.g., Johns, 2006; Rousseau & Fried, 2001), which indicates that 
it should not be assumed that research findings generalize to different contexts without fur-
ther consideration. In fact, there are several compelling reasons why the extant team litera-
ture and research approaches may be inadequate for conducting actionable research for 
extreme teams.

First, the high-consequence environment within which extreme teams operate may con-
tribute to situational strength; situational strength may change the nature of predictor and 
performance relationships. Situational strength refers to implicit or explicit cues from exter-
nal entities regarding the desirability of potential behaviors (Meyer, Dalal, & Hermida, 
2010). Situational strength is heightened when decisions or actions have important implica-
tions for a person or entity (Meyer et al., 2010), as is the case with extreme teams. Situational 
strength puts pressure on the individual or team to engage in or refrain from certain 



2742  Journal of Management / September 2018

behaviors, and in doing so, it can implicate the importance of particular behaviors and can 
minimize certain predictors, like individual differences. For example, a meta-analysis found 
that the conscientiousness and performance relationship is attenuated when errors are likely 
to lead to negative outcomes (Meyer, Dalal, & Bonaccio, 2009). In the case of extreme 
teams, where situational strength may be heightened, it is prudent to understand the role of 
context in expected relationships.

Second, while situational strength is a general pressure on individual and team behavior, 
salient features of the context may implicate the factors and relationships that are critical in 
understanding team effectiveness in the particular environment. Extreme teams can encoun-
ter situational features that are simply not present in traditional teams. For example, astro-
nauts may be isolated, requiring that team members rely on one another for social support. 
These extreme features may activate, constrain, or amplify predictor and outcome relation-
ships similar to what has been theorized for the trait and behavior relationships in trait activa-
tion theory (Tett & Burnett, 2003). Trait activation theory argues for situational specificity in 
understanding whether a trait will predict performance; the relevance of the trait and the situ-
ation must correspond. Recent meta-analytic evidence supports the influence of situational 
strength, but especially the influence of trait activation theory—that where a trait is theoreti-
cally relevant, personality validity is “far from trivial” (Judge & Zapata, 2015: 1168). In the 
case of extreme teams, the extent to which team factors, processes, or emergent states are 
relevant for and implicated by salient contextual features in question must be considered.

Third, there are often methodological and statistical challenges to researching extreme 
teams. The number of teams that exists or is available for study in a given performance envi-
ronment may significantly limit sample sizes and the application of commonly used 
approaches, such as statistical significance testing and meta-analysis. Furthermore, other sta-
tistical issues can emerge, including limited variance and difficulties with assuming stable 
means (Andriani & McKelvey, 2009). The extreme conditions may limit the use of com-
monly used data collection methods and analytical strategies. Despite these challenges, the 
critical importance of the task and serious consequences of failure requires that research is 
conducted so that the management of extreme teams can be evidence based.

The purpose of our article is to present an approach for conducting actionable research on 
extreme teams. Our approach is an extension of mixed-method research that is particularly 
well suited for emphasizing context. The approach guides researchers on specifically how to 
integrate the local circumstances into the research process, which allows for actionable rec-
ommendations. At the same time, our approach applies an intentionally broad framework for 
organizing context; this framework can serve as a mechanism through which the results of 
research on extreme teams can be meaningfully accumulated and integrated across teams. 
Finally, our approach and description of steps addresses the unique challenges common in 
extreme-team research (i.e., small sample sizes, difficulties collecting data).

Although we focus on extreme teams, we also see our approach as applicable to more con-
ventional organizational teams when the goal of the research is to make actionable recommen-
dations for the management of the teams. All real-world organizational teams operate in a 
broader context that is likely to have at least some influence on team goals, processes, and 
general functioning. As the team literature continues to grow, researchers and practitioners 
alike will benefit from a more refined understanding of the role of context in determining the 
importance of different team factors, processes, and emergent states for performance in a 
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particular situation. At the same time, teams in conventional work environments may not be as 
hyperdependent on context as extreme teams, given the unique and salient contextual features 
(e.g., isolation) and situational strength associated with the high-consequence environment 
faced by the latter. Commonly used approaches for describing, diagnosing, and analyzing 
teams, such as the Team Descriptive Index (TDI; Lee, Koopman, Hollenbeck, Wang, & Lanaj, 
2015), the Team Diagnostic Survey (Wageman et al., 2005), and analytical strategies that rely 
on inferential statistics, may more efficiently provide the information needed for actionable 
research with traditional teams. Thus, we view our approach as applicable to conducting action-
able research in most teams but central to understanding extreme teams. In addition to research-
ing extreme teams, we recommend our approach for a team study when (a) the features of the 
context that impinge on the functioning of the teams in question are not adequately represented 
by typical context descriptions in the literature (e.g., industry, TDI dimensions; Lee et al.) and 
(b) the goal is actionable research for the specific teams in question.

In the remainder of this article, we describe where we situate our approach within avail-
able methodologies, and we discuss the utility of context as an organizing framework. After 
this, we provide an overview of our proposed approach with examples from our own research 
and others’. Finally, we discuss the implications of our approach more broadly.

Methodological Orientation

Qualitative, quantitative, and mixed-methods research are three dominant research para-
digms in the psychological and organizational sciences. First, qualitative methods, such as 
case studies, allow for rich description of phenomena as situated in the local context. Given 
this, it is not surprising that case studies and qualitative methods are frequently used to 
research extreme teams (e.g., DeChurch et al., 2011; Leon, List, & Magor, 2004). Qualitative 
research certainly is well suited for some research goals; for example, inductive approaches, 
such as grounded theory, are particularly useful in theory building (e.g., DeChurch et al.). At 
the same time, there can be difficulties quantifying effects for decision makers and general-
izing from the local circumstances to other situations. For example, data can be based on the 
unique categories generated from the participants, and sample sizes are often small (e.g., one 
team), leading to the inability to apply statistical inference to a population or traditional 
means of study aggregation, such as meta-analysis.

Second, quantitative research tends to dominate team and organizational research. 
Quantitative research has strengths; for example, inferential statistics can be used, and effect 
sizes can be generated and integrated via methods such as meta-analysis. Context, however, is 
often underrepresented in quantitative research. Context is often represented as control vari-
ables, focused on one aspect of the situation (e.g., task interdependence), or otherwise given 
superficial attention in the explanation of a study’s method (Johns, 2006). Given the pervasive-
ness of quantitative methods in organizational and team research, it is not surprising that many 
authors have commented on the lack of comprehensive consideration for context (e.g., 
Dierdorff, Rubin, & Morgeson, 2009; Rousseau & Fried, 2001). Indeed, there have been recent 
calls for greater appreciation of the particular context, dynamic conditions, and novel circum-
stances faced by teams (Tannenbaum, Mathieu, Salas, & Cohen, 2012; Wageman et al., 2012).

A third research paradigm, mixed methods, seeks to capitalize on the strengths and address 
potential weaknesses of qualitative or quantitative research by adopting a balanced approach. 
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Mixed methods incorporate aspects of quantitative and qualitative research thought to be more 
aligned with what many applied researchers do in practice (Johnson & Onwuegbuzie, 2004). 
Mixed-methods research is not thought to provide a perfect solution but rather attempts “to fit 
together the insights provided by quantitative and qualitative research into a workable solution” 
(Johnson & Onwuegbuzie: 16). Although less commonly utilized in organizational research, 
there have been notable applications of mixed methods in traditional team research, particularly 
in construct and theory development (e.g., Edmondson, 1999). Our approach is an extension of 
mixed-methods research that is particularly well suited for emphasizing context.

Context is fundamental to understanding and describing human behavior (Lewin, 1951; 
Mischel, 1977; J. C. Wright & Mischel, 1987), including human behavior in organizations 
and work teams (Rousseau & Fried, 2001). Context refers to “situational opportunities and 
constraints that affect the occurrence and meaning of organizational behavior as well as func-
tional relationships between variables” (Johns, 2006: 386). The management and I-O psy-
chology literatures contain several examples, which reflect the importance of context. For 
example, the utility of personality measures in the prediction of job performance is contin-
gent upon the degree to which the performance environment allows for expression or activa-
tion of the implicated personality traits (Judge & Zapata, 2015; Tett & Burnett, 2003). 
Examples of the influence of context on work teams include the impact of virtuality on team 
communication and interaction (Montoya-Weiss, Massey, & Song, 2001) or the role of task 
features in determining the importance of generic versus team-specific competencies 
(Cannon-Bowers, Tannenbaum, Salas, & Volpe, 1995). There are undoubtedly other exam-
ples. Accordingly, it is well established that context has a fundamental impact on organiza-
tional behavior (Johns).

While few would argue that context is unimportant for team functioning, most team 
research (but certainly not all) provides only a cursory glimpse into the broader environment 
within which teams operate, explores only a single aspect of context, or focuses inward on 
features of the team while excluding potentially relevant external circumstances. As noted 
above, there have been recent calls for greater appreciation of the particular context, dynamic 
conditions, and novel circumstances faced by teams (Tannenbaum et al., 2012; Wageman 
et al., 2012). Similarly, Hackman (2003) warned that stripping away context in the study of 
teams might lead to explanatory reductionism, whereby researchers might come to falsely 
believe that team functioning can be entirely understood by examining component structures 
or phenomena within a team. As a result, Hackman (2003, 2012) advocated for the explicit 
consideration of the levels of analysis surrounding the focal phenomena of interest (i.e., 
bracketing) to identify conditions under which teams can operate successfully. Consistent 
with this is our belief that a more comprehensive consideration of context is essential for 
studying all teams, but particularly those operating under extreme conditions.

Context is central to our approach for several reasons. First, context is likely to be especially 
important for extreme teams, given the salient features of context that impinge on team func-
tioning in extreme environments. In this regard, we adopt elements of Johns’s (2006) frame-
work of context in our approach, given its comprehensive nature that also allows for flexibility 
in application. Second, extreme teams likely face different sets of contextual features. For 
example, the contextual features that influence performance and define success for a disaster 
response team responding to a flood in the eastern United States are different from those that 
impinge upon astronaut crews. Thus, a framework for organizing contextual features faced by 
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extreme teams can facilitate comparisons across teams. Third, the literature implicates a multi-
tude of important factors that affect team functioning—few of which have been examined in 
extreme teams—including the specific configuration of team attributes, various team processes, 
and the nature of cognitive and affective states that emerge within a team (e.g., Beal, Cohen, 
Burke, & McLendon, 2003; Bell, 2007; DeChurch & Mesmer-Magnus, 2010; Marks, Mathieu, 
& Zaccaro, 2001). This leaves researchers with an unwieldy array of factors, characteristics, 
and phenomena to consider when diagnosing team functioning. A careful consideration and 
description of context, however, can facilitate the identification of the specific factors, charac-
teristics, and phenomena that are likely to influence team functioning in the particular circum-
stances under investigation. Finally, consideration of context ensures that researchers explicitly 
align team success to broader organizational goals and objectives.

Overview of Approach

Our approach is summarized in Figure 1. In this section, for each step, we provide (a) an 
overview, (b) a description of how this step might be implemented, and (c) one or more illus-
trative examples. For the sake of continuity, many of the examples pertain to astronaut crews, 
but other examples are included as well.

Step 1: Description of the Omnibus Context

Overview. The first step in the process is a description of the omnibus context. A consid-
eration of the omnibus context focuses on the context broadly defined and provides answers 
to basic questions about the situation of interest (i.e., who, what, when, where, and why; 

Figure 1
An Approach for Conducting Actionable Research With Extreme Teams
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Johns, 2006). It is not critical at this point for context to be narrowed into constructs that will 
influence team behavior. Instead, the omnibus context should be thought of as distal stimuli 
and objective descriptions of the context (Vincente, 2003). The analysis of the omnibus con-
text is used to get an overall sense of the performance environment.

First, the omnibus context should be used to determine the specific criteria used to repre-
sent team effectiveness (e.g., Hackman, 2003; Kendall & Salas, 2004). Analysis of the omni-
bus context allows criteria to be explicitly tied to organizational and mission objectives. For 
example, primary objectives may be efficiency and the well-being and safety of team mem-
bers (Orasanu & Lieberman, 2011). In other cases, consideration of the omnibus context may 
include examination of the organization’s core values so that performance can be tied to 
competitive advantage (P. M. Wright, McMahan, & McWilliams, 1994). The important point 
is that a consideration of the omnibus context allows for the identification of criteria that col-
lectively define success versus failure in light of the overall organizational objectives and 
team mission.

Second, analysis of the omnibus context should be used to identify operational constraints 
that will affect potential solutions to be explored and to prioritize recommendations that can 
be made from the research. For example, the pool of flight-ready astronauts for a given mis-
sion may be limited, which may severely limit a space agency’s ability to influence team-
level composition, thereby increasing the importance of training or other interventions (Bell, 
Brown, Outland, & Abben, 2015). The operational constraints and their likelihood of change 
should be noted at the outset.

How it might be done. Johns suggested taking a journalistic approach to the omnibus 
context by answering the basic questions of “who, what, when, where, and why” (2006: 391). 
A variety of methods can be used to gain insight about the omnibus context. Organizational 
objectives can be gleaned from the organization’s Web site, the nature of the performance 
environment can be described by organizational officials, former and current team members 
can be interviewed when possible, diaries of team members in similar teams can be exam-
ined, and organizational documents or related publications can be reviewed. The omnibus 
context gleaned from these methods can be summarized in a table. Table 1 is provided as an 
example.

Formal documentation of the omnibus context, operational constraints, and measures of 
success are central to ensuring research recommendations are actionable and measures of 
success are aligned with organizational objectives. To ensure there is a shared understanding 
of the context between the researchers and the organizational officials, officials should 
review the summary of the omnibus context. Periodic review of the omnibus context by 
researchers can help to ensure solutions are aligned with organizational objectives. Finally, 
the omnibus context should be used to identify features of the discrete context as described 
in Step 2.

Example. Table 1 provides an example table that summarizes the description of the omni-
bus context for research focused on composing space crews for future long-distance space 
exploration missions (LDSEMs; Bell, Brown, Outland, & Abben, 2015). Various sources 
were used to understand the omnibus context, including the organization’s Web site, organi-
zational documents, technical reports and publications, and interviews with organizational 
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members. On the basis of these sources, a number of operational constraints were identi-
fied for composing astronaut teams for LDSEMs. First, team size is likely to be determined 
largely by vehicle size and social density. Crews will be diverse in terms of functional back-
ground (e.g., pilot, geologist), nationality, and sex. Constraints are also likely to influence 
staffing strategies used. For example, low abort capabilities and extreme distance will make 
personnel changes midmission extremely difficult or impossible, implicating the importance 
of proper crew composition at the outset. An extensive astronaut candidate training program 
and other planned training of crewmembers will provide substantial opportunity to affect 
team processes (and possibly mitigate or capitalize on team composition effects) through 

Table 1

Example Table Summarizing the Omnibus Context

Features Description

WHO? SPACE CREW. Crew size is expected to be four to six members, likely determined by vehicle–social 
density parameters. The crew will live and work together across the duration of the mission 
(estimated to be 2 1/2 years). Crew is expected to be cross-functional and composed of specialists, 
such as a pilot, physician, geologist, biologist, mechanical engineer, and/or electrical engineer. 
While the nationalities of crew members is not yet clear, it will likely be a combination of 
astronauts from different countries, such as the United States (U.S.), Russia, Europe, Canada, and 
Japan. The gender mix will be variable, although a specific composition has not been specified. 
Other crew composition factors are yet to be determined. Crews are composed from the pool of 
qualified astronauts who have been selected into and completed astronaut training programs. In 
the U.S., admittance into the training program is highly selective, and astronauts are required to be 
college educated. Although not a requirement, astronauts often have a military background and an 
average age of 34. Historically, crews have had a specific designated leader (i.e., commander). The 
crew collaboratively works with Earth-based mission control.

 MISSION CONTROL. Mission control is an extensive support staff of experts. A flight director 
and flight engineers constitute a primary flight controller team (i.e., “front room”), but additional 
experts are brought in for specific expertise (i.e., “back room”). Mission control coordinates with 
other space agencies, historically through a designated liaison (e.g., Russian Interface Officer).

WHAT? Crews will complete both independent (e.g., science projects) and interdependent (e.g., highly 
coordinated extravehicular activity) work. Work will be both high and low tempo. Planned high-
tempo workloads are expected to be in sets of two to three and take place immediately, 6 months 
out, 24 months out, and 30 months out. The crew works interdependently with mission control, but 
autonomy will likely increase over the course of the expedition.

WHEN? Missions are long duration. For Mars, the expected length is 30 months. Target dates for expeditions 
involve a several-year cushion allowing for extensive training of crew members. Training is 
expected to be multiple years.

WHERE? Crews will operate in an isolated and confined space within a dangerous environment (e.g., outer 
space). The long-distance nature of the missions is likely to create implications for quality of 
communication between the crew and mission control and result in limited abort capabilities. Audio 
communication transmission may take up to 22 min each way.

WHY? Mission planners decide on specific mission objectives. However, the crew generally contributes to 
the larger goal of advancing the human presence in outer space. Some crew functioning has to do 
with operating the space vehicle (e.g., launch, jettison tanks, arrival). Goals for Mars explorations 
include (a) gaining new scientific knowledge of Earth and Mars, (b) supporting technological and 
economic growth, and (c) inspiring global achievement via a collaboration of international partners.

Note: The table was adapted and updated from research conducted on long-distance space exploration crews (Bell, 
Brown, Outland, & Abben, 2015).
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training. International collaboration suggests that crew-level staffing or training strategies 
will need to be a collaborative effort across agencies.

Additionally, we identified measures of success for these extreme teams. For LDSEM 
crews, team performance and well-being are of central concern (Landon, Vessey, & Barrett, 
2015). Team performance is defined as the extent to which a team accomplishes its goals or 
mission objectives (Devine & Philips, 2001). Optimizing team performance is a means used 
to reduce the likelihood of mission failures (Landon et al.). While accomplishing mission 
goals is important, the extreme environment within which space crews live and work (e.g., 
isolated and confined spaces, dangerous environment) and the length of expected missions 
(e.g., up to 30 months) can have significant consequences for psychosocial adaptation; thus, 
the well-being of the crew and crew members is also of concern.

Step 2: Description of the Discrete Context

Overview. The second step in the process involves a description of the discrete context. Salient 
dimensions of the discrete context mentioned by Johns (2006) include the task, social, and physical 
context. Consistent with other team researchers, we also explicitly include temporal context in our 
framework (Bell & Marentette, 2011; Marks et al., 2001; Mohammed, Hamilton, & Lim, 2009). 
The task context originates from the specific work requirements inherent in the completion of per-
formance objectives. The social context includes factors that emerge as a result of having to interact 
with others. The physical context reflects the arrangement of the physical environment in which the 
completion of mission-related tasks occurs; significant human-machine interaction issues can also 
be included here. Finally, the temporal context encompasses features of the team and its environ-
ment related to time. Table 2 provides example features of the discrete context. Salient features of 
the discrete context should not be limited to this list, however, and should ultimately be driven by 
analysis of the particular circumstances. Taken together, the dimensions of the discrete context are 
a systematic means for conveying the unique and particular contextual features faced by the teams.

We note a few additional considerations related to the discrete context. First, elements of 
the discrete context may be interrelated. The physical and temporal contexts are likely to 
shape the social and task contexts, as well as exert an influence on understanding team phe-
nomena. Or the social and task contexts can be used to design or modify the physical context 
as is done in the area of cognitive work analysis (Vincente, 1999). Related to this, it may be 
prudent for the extreme-team researcher to describe atypical (e.g., confinement) but also 
seemingly prototypical (e.g., high workload) features of the context because it may be the 
bundle of stimuli that shapes team functioning (John, 2006).

Second, a consideration of discrete context serves to directly highlight what important 
factors are likely to affect team success versus failure. Factors that affect team success or 
failure may include objective challenges (e.g., high workload) or team members’ perceptions 
of the environment (e.g., compatibility between team members). Features of the discrete 
context may individually or as a set provide cues regarding the desirability of potential indi-
vidual and team behaviors (i.e., affect situational strength; Meyer et al., 2010). Increased 
situational strength can result in pressure for individuals or teams to engage in or refrain from 
certain courses of action, which can constrain the impact of some team factors on team func-
tioning (Johns, 2006; Meyer et al.). In other cases, specific features of the discrete context 
may implicate team factors as relevant to the circumstance or amplify or constrain their effect 
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Table 2

Examples of Contextual Features Relevant for Describing the Extreme-Team 
Performance Environment

Category Examples

Task Context •• Nature of task at the individual or team level (e.g., task complexity)
•• Level of task interdependence among team members
•• Stable (even monotonous) versus dynamic task requirements
•• Workload variability
•• Workload amount
•• Autonomy and empowerment in the completion of duties
•• Stable or dynamic role structure and interchangeability of team members
•• Reliance on technology
•• Resource availability
•• Laws and regulations

Social Context •• Familiarity
•• Group living
•• Social density
•• Leadership structure or behaviors
•• Stable versus dynamic team composition
•• Configuration and fit of team member attributes, team composition
•• Availability of social support external to the team
•• Isolation as a facilitator of conformity or attachment
•• Psychosocial closeness or distance to others
•• Composition of the organization
•• Organizational culture
•• Organizational structure, use of team-based structures, multiteam system membership, 

multiteam membership
•• Team or organizational climate
•• Size (organization and/or team)
•• National background or cultural diversity
•• Industry characteristics

Physical Context •• Confined operating space
•• Novel/dynamic environment
•• Distance from work support infrastructure, virtuality
•• Distance from home, family
•• Harsh environmental conditions (e.g., hot and cold)
•• Physical threats (e.g., potential for injury, death, exhaustion)
•• Threats that can damage team resources (e.g., hurricane, fire)

Temporal Context •• Extreme time pressure as the result of deadlines and pacing
•• Extended shifts or variability in the timing of shifts
•• Duration of team mission
•• Team tenure diversity, or tenure prior to mission
•• Organization or team life cycle stage
•• Communication delay with support

Note: This list is not intended to be exhaustive but instead represents a solid sampling of contextual variables in the 
team and extreme-team literature from primary studies (e.g., Kjærgaard, Leon, & Fink, 2015; Kniffin, Wansink, 
Devine, & Sobal, 2015), reviews or conceptual articles (e.g., Canon-Bowers, Tannenbaum, Salas, & Volpe, 1995; 
Hannah, Uhl-Bien, Avolio, & Cavarretta, 2009; Tannenbaum, Mathieu, Salas, & Cohen, 2012; Tett, 2015; Wildman, 
Thayer, Rosen, Salas, Mathieu, & Rayne, 2012), and meta-analyses (e.g., Bell, 2007; Chan, Jain, Nallmothu, Berg, 
& Sasson, 2010; DeChurch & Mesmer-Magnus, 2010). Salient features of the discrete context should not be limited 
to this list and should be determined by analysis of the particular circumstances.
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on team functioning (Tett & Burnett, 2003). Third, there are a large number of available fea-
tures of the context that may be salient in a given environment. Context can operate at mul-
tiple levels of analysis, and the level of analysis within which such features operate should be 
noted (cf. Kozlowski & Klein, 2000). Multilevel theory suggests that the levels adjacent to 
the focal level (e.g., team) will most often have the strongest impact (Kozlowski & Klein), 
although the researchers should not discount broader environmental influences.

How it might be done. The discrete context should be systematically described and research-
ers should document the specific methodologies used to identify features of the discrete con-
text. In addition to the methods used to gather information on the omnibus context, additional 
approaches that can provide a more nuanced understanding of the discrete context can be used, 
such as cognitive work analysis (Vincente, 1999), training needs assessment, competency mod-
eling (Mirabile, 1997), job analysis (Brannick, Levine, & Morgeson, 2007), and team task 
analysis (Arthur, Edwards, Bell, Villado, & Bennett, 2005). Furthermore, the principles behind 
these approaches can be applied to develop additional, sophisticated measures of the organiza-
tional context (Jackson & Schuler, 1995). Specific methods for collecting information include 
the examination of archival documents, discussion with subject matter experts (SMEs), diary 
keeping, observations (likely of videos for extreme teams), and the administration of structured 
questionnaires (e.g., TDI; Lee et al., 2015), among others. The specific choice of methods will 
depend on the particular circumstances and constraints of the environment. The novelty of our 
contribution does not lie in the specific methods used per se but in their application to describe 
the discrete context and their positioning in our overall approach. Salient features of the dis-
crete context can be summarized in a table, similar to Table 3.

Table 3

Example Table Summarizing Salient Features of the Discrete Context

Task Context Physical Context Social Context Temporal Context

High and low workload periods 
and switching between the 
two (I)

Crew members may be required 
to effectively switch from team 
to individual tasks as the need 
arises (I)

Mundane at times (I)
High autonomy, likely to 

increase over mission duration 
(T)

Highly coordinated activities, 
such as extravehicular activities 
(T)

Small team supported by larger 
team on different schedules (O)

Limited 
stimulation 
(e.g., visual 
stimuli) 
particularly 
during transit (I)

Confined space 
(I)

Long distances 
from Earth (T)

Surrounded 
by a hostile 
environment 
with potential 
for injury or 
death (E)

Isolation from “home” and 
possibly other crew members 
at times (I)

Intact, small crew may result in 
social monotony (I)

Living and working together 
(T)

High social density (T)
Designated commander but 

shared leadership based on 
task-relevant expertise (T)

Working with crew members 
from other cultures and 
professional backgrounds (T)

Different agency objectives and 
organizational cultures (O)

Lengthy premission 
training (I)

Lengthy mission 
duration (T)

Communication 
delays of up to 22 
min with Earth (T)

Team members will 
likely train together 
and become familiar 
with one another 
prior to launch (T)

For certain transit 
approaches, launch 
windows may be 
limited (E)

Note: The table was adapted and updated from research conducted on long-distance space exploration crews (Bell, 
Brown, Outland, & Abben, 2015). The primary level of analysis at which the feature of the discrete context was 
identified is shown in parentheses (I = individual; T = team; O = organizational; E = environmental).
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Such a table can be provided to organizational officials for feedback and editing. Analysis 
of the discrete context allows for a detailed understanding of the particular contextual fea-
tures faced by extreme teams and, ultimately, the identification of specific factors, character-
istics, and phenomena that are most likely to influence team functioning in particular 
circumstances, which represents the focus of Step 3.

Example. Continuing our example from Step 1, Table 3 summarizes anticipated salient 
contextual features likely to influence team functioning for astronaut crews for LDSEMs. 
A summary of salient contextual features likely to influence team functioning were identi-
fied via the following: organizational documents, which revealed current design plans for 
future space flight; review of information gleaned from astronaut diaries aboard the ISS; and 
agency-sponsored technical reports, publications, and manuscripts. The summary table was 
provided to organizational SMEs for feedback and editing.

Step 3: Locally Calibrated Expectations Regarding Team Functioning

Overview. The third step in the process is the generation of locally calibrated expecta-
tions regarding team functioning. A judicious combination of rational induction from the 
local circumstances (captured in Steps 1 and 2) and logical deduction based on prior research 
is used to identify and prioritize the specific team factors that are important for the context 
and to anticipate the direction and strength of the relationship between team factors and team 
effectiveness.

In some cases, the important variables and relationships implicated may parallel those 
observed in the literature on teams in traditional work environments (e.g., office settings). For 
example, the robust relationship between shared mental models and team performance observed 
in the team literature (e.g., DeChurch & Mesmer-Magnus, 2010) may also be expected for 
LDSEM space crews, given the importance of coordination. In this case, the significance of the 
contextual analysis is the situational application of the information, for example, that shared 
cognition may be important for the crew and between the crew and mission control.

The identification of discrete variables also can lead to a prioritization of team factors that 
are most likely to affect team functioning in the environment. For example, the regular intro-
duction of new team members and an ambiguous team leadership structure may implicate 
status conflict as a potential concern (Bendersky & Hays, 2012). In some cases, even though 
the importance of and prioritization of a variable is implicated by the specific context, the 
researcher may still anticipate that the nature of the relationship would not change—for 
example, that unresolved status conflict would have a negative relationship with team perfor-
mance. In other cases, the researcher may expect the nature of the relationship to change; for 
example, a weak situation (e.g., high autonomy) could strengthen the observed relationship 
between individual differences and performance or outcomes (Judge & Zapata, 2015).

Consideration of the context may also implicate a factor related to team effectiveness that 
is fairly novel to the circumstances. For example, for extreme teams that both live and work 
together, such as astronaut crews, the importance of factors related to effective group living 
may become particularly important. Additionally, consideration of the context and the team 
literature may provide conflicting information or lead to ambiguous expectations and require 
additional research.



2752  Journal of Management / September 2018

At this point, it is useful to foreshadow the implications of Step 3 for subsequent steps in 
the process. The creation of locally calibrated expectations in Step 3 directly informs the col-
lection and identification of data in Step 4. In many operational environments (e.g., deployed 
military team, disaster recovery teams), the goal may be actionable research that can quickly 
inform team management. In this case, the objective may be to identify a small set of factors, 
or critical conditions needed for mission success in the extreme environment, but not over-
complicate the process by searching for an endless set of contingencies that will likely have 
a diminishing return (Hackman, 2012). In other cases, a more holistic approach could be used 
(e.g., Salas, Shuffler, Thayer, Bedwell, & Lazzara, 2014) with the intention of developing a 
comprehensive model of team functioning in the particular environment. Beyond informing 
the data collection process in Step 4, locally calibrated expectations can be integrated for-
mally into statistical reasoning as described in Step 5.

How it might be done. Rational induction from local circumstances is combined with 
logical deduction based on prior research in order to inform locally calibrated expecta-
tions. The approach taken should be consistent with what Hackman (2003) referred to as 
“informed induction,” where one draws upon all potential information that one can capture 
to inform an understanding of the phenomena of interest. Methods related to understand-
ing the local circumstance might be as systematic as utilizing grounded theory approaches 
(Glasser & Straus, 1967), or conducting interviews with SMEs from which data are later 
coded, or be far less involved depending on constraints in terms of opportunities for data 
collection and urgency. For example, when data collection is highly constrained, informa-
tion collected to inform the description of the omnibus and discrete contexts may be suf-
ficient to guide the researcher in navigating the literature and developing locally calibrated 
expectations. The information collected from the local circumstances is then judiciously 
combined with the broader literature.

A focus on theory and rational induction becomes increasingly important to the literature 
review process as the situation becomes increasingly unique, as there is less likely to be data 
or empirical studies that specifically inform effective performance for teams in the specific 
context. Biases that can affect the informed induction process as a result of the availability 
and representativeness heuristics should be guarded against given the uncertainty associated 
with inductive reasoning (Heit, 2008; Tversky & Kahneman, 1974). Information generated 
in the preceding steps of the process and the generated summary tables can help researchers 
to remain broad in their thinking and serve as a reminder to consult adjacent literatures to 
generate locally calibrated expectations. It will typically be prudent to explore literatures 
outside of management and I-O psychology, especially those that reveal underlying princi-
ples of human function. Namely, when phenomena outside of the traditional team literature 
are implicated (e.g., group living), adjacent literatures (e.g., marital, roommate) may need 
exploration to create locally calibrated hypotheses. Finally, additional databases, such as the 
Military & Government Collection, the Defense Technical Information Center, the National 
Aeronautics and Space Administration’s (NASA) technical report repository, and their inter-
national equivalents, may need to be searched in addition to more commonly used databases 
(e.g., Google Scholar, PsycINFO, ABI/INFORM). Researchers should combine the informa-
tion gathered from these broad searches with the data collected in Steps 1 and 2 to generate 
locally calibrated hypotheses.
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Example. We again draw on our research related to team composition for LDSEMs as an 
example for Step 3 and describe our approach to creating locally calibrated expectations for 
team composition on team functioning. For this project, our process for generating locally 
calibrated expectations included a review of literature from research on analog environments 
(explained next), interviews with SMEs, and judicious integration of this information with 
the broader literature. More details on certain aspects of this research are reported in Bell, 
Brown, Outland, and Abben (2015) and Bell, Brown, Abben, and Outland (2015).

First, we conducted a focused literature review on LDSEM-analog research—that is, 
research on Earth-based environments with high fidelity to the conditions expected for 
LDSEMs (as identified in Step 2). Examples include space simulations in hyperbaric cham-
bers, Antarctic teams, and polar expeditions where the crews were isolated and confined for 
long periods of time, which are three of the more salient features likely to impinge on team 
functioning in the LDSEM environment. These analog environments are thought to some-
what mimic the realities of LDSEMs and are often used to help identify important issues for 
LDSEMs (Palinkas, Gunderson, Johnson, & Holland, 2000). In our case, research from 
analog environments was used to identify team composition factors of interest for LDSEMs; 
the findings revealed basic principles of individual and team functioning that allowed for a 
more informed generalization process of research conducted in traditional settings. As any 
given analog may be an imperfect approximation of the LDSEM context, we rated the fidel-
ity of each analog context to help understand and communicate the extent to which analog 
research can be confidently applied to the LDSEM context (Palinkas, Keeton, Shea, & 
Leveton, 2011).

Second, we conducted an assessment of NASA’s operations that included semistructured 
interviews with 11 SMEs. The SMEs included astronauts, individuals from the mission oper-
ations directorate (e.g., flight directors), an individual from the Jet Propulsion Lab who was 
currently working on Mars exploration initiatives, and individuals involved with the training, 
selection, and astronaut support of current initiatives to the ISS. The overarching goal of the 
interview process was to gain additional insights into issues revealed in the initial literature 
review, allow SMEs the opportunity to discuss challenges and dynamics of current space 
flight and those expected for future LDSEMs, and understand NASA’s current and planned 
operations relevant to the composition of crews. Detailed notes were taken during the inter-
view process. Two research assistants independently coded the notes and identified key take-
aways from the interviews.

The focused literature review from analog teams and the results from the operational 
assessment interviews were examined in relation to the broader literature to develop locally 
calibrated expectations of the influence of team composition on team functioning in LDSEMs. 
Through our literature review and operational assessment, we were able to identify the pri-
mary theoretical paths through which composition will affect mission success as well as key 
composition factors that are most likely to have a strong influence on the performance and 
well-being of LDSEM crews. Some composition variables (e.g., values) were identified as 
important, and the nature of the relationship was expected to be consistent with those 
observed in the broader team literature. At the same time, some composition variables that 
are important in the broader team literature were expected to be less important in the local 
circumstances as a result of operational constraints. For example, though teams uniformly 
high on general mental ability (GMA) have improved shared mental models and better team 
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performance (Edwards, Day, Arthur, & Bell 2006), the utility of recommending that specific 
astronaut crews be composed of uniformly high-GMA individuals is limited given that astro-
nauts tend to be highly intelligent. Furthermore, some team composition variables were 
implicated by a theoretical connection to the context (e.g., compatibility regarding small 
group living), but these had not been examined in the literature on traditional teams. Lastly, 
in some cases, information collected resulted in ambiguity for how some team composition 
variables might be related to team performance. For example, research conducted on tradi-
tional teams suggests that individuals with complementary fit (e.g., an introverted individual 
with a more extraverted team) are more attracted to their teams (Kristof-Brown, Barrick, & 
Stevens, 2005), while teams whose members have different levels of extraversion have expe-
rienced friction in analog environments and in space (Bell, Brown, Abben, & Outland, 2015; 
Sandal, 2001). Thus, combining information about the context (e.g., that LDSEM crews will 
live in isolation and confinement for extended periods of time) and logical deduction based 
on prior research resulted in ambiguous expectations. When options for data collection are 
limited, novel variables and ambiguities are likely to become research priorities in Step 4.

Step 4: Collection or Identification of Available Data Regarding Phenomena 
of Interest

Overview. The fourth step in the process involves the collection and/or identification of 
available data on the phenomena of interest. While traditional and extreme teams are likely 
to benefit from Steps 1 through 3, more traditional teams may not require the novelty of the 
approaches suggested in Steps 4 and 5. Extreme teams represent a unique challenge in that 
extreme circumstances are likely to make data collection difficult (e.g., war zone, amid natu-
ral disaster cleanup). This can limit the ability to collect data and the sample sizes available. 
It may also require the researcher to generate less obtrusive approaches to gathering data 
(e.g., currently existing data, unobtrusive methodologies). Despite potential difficulties with 
data collection, however, the high-stakes consequences of ineffective performance and the 
novelty of the performance environment are likely to require that researchers still proceed 
with Step 4 so that the management of the teams can be evidence based. As shown in Figure 
1, the collection of data in Step 4 may lead back to Step 1, where new consideration is given 
to contextual features and new expectations regarding team functioning are generated. In 
order to maintain the integrity of the process, it is important that researchers clearly docu-
ment the process to avoid confusion with regard to when data were collected.

How it might be done. Given that data collection on extreme teams can be greatly limited 
by the context (e.g., war zone), we discuss ways in which some common limitations (e.g., 
limited opportunities for data collection in the operational environment) can be addressed. 
First, difficulties with meeting data collection demands in extreme situations will likely 
require research to be as unobtrusive as possible. Two approaches are the use of already 
existing data and novel measurement approaches. Examples of already existing data include 
data collected during screening and selection procedures and data related to productivity, 
performance, safety incidents, and turnover, any of which may already be collected by the 
organization. The limitations of existing data should be systematically assessed. For criteria, 
the existing data should be compared with the success metrics outlined in Step 1 to examine 
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criterion relevance and to ensure the criteria are tied to the larger organizational objectives. 
Novel data collection approaches, including the use of simulated environments or specific 
methodologies (e.g., sociometric badges), that allow for data to be collected unobtrusively 
may be necessary for new data collection efforts (Salas, Grossman, Hughes, & Coultas, 
2015). Data and methods should be triangulated, when possible, to allow for a more complete 
picture of the criteria or phenomena of interest.

Second, another concern is how much data to collect. Particularly with extreme teams, 
there will likely be trade-offs between feasibility of data collection and comfort in terms 
of predictive ability. A priori power analyses used to determine statistical significance for 
commonly used frequentist inference approaches (e.g., ordinary least squares regression) 
could indicate unrealistic sample sizes, particularly when team-level phenomena are of 
interest. In traditional settings, a researcher may decide not to conduct a study because of 
inadequate power or to look for alternative data collection opportunities. For extreme 
teams, however, the consequences of failure are significant (e.g., compromised health and 
well-being of the team or the team’s clients), and researchers must still proceed to develop 
a more informed understanding of team functioning in the particular context. If traditional 
significance testing is preferred, there may be ways to utilize within-person or within-
team research designs that allow for multiple instances within each person or group to 
serve as the sample size. It could also be that the total population is available for research, 
in which case descriptive statistics and effect sizes (where possible) are most important. 
Furthermore, when the sample size is so limited that the data will not lend themselves to 
effect sizes that can be used to inform meta-analysis, it is critical that the same measures 
for commonly examined constructs (e.g., team cohesion) are used across data collection 
efforts with different samples so that raw data are directly comparable and can contribute 
to knowledge accumulation (Bell, Brown, & Mitchell, 2015). These circumstances again 
increase the importance of systematic description of the local circumstance (Steps 1 and 
2) so that data can be compared across studies. In addition, agent-based modeling and 
simulation could be used to understand team functioning in high-consequence environ-
ments when practicality or ethics limit data collection (Hughes, Clegg, Robinson, & 
Crowder, 2012; Landon et al., 2015). Finally, alternative approaches to data analyses 
other than traditional significance testing (e.g., Bayesian analysis) can be utilized. Some 
of these are described in Step 5.

Example. What data collection looks like will vary, but almost all research initiatives are 
likely to be highly constrained by the context. Because of this, we provide two examples of 
data collection efforts with extreme teams: research conducted on simulations designed to 
inform the effective management of future LDSEM teams and research conducted to inform 
the effective management of teams that were deployed to Afghanistan.

First, LDSEMs will take place in the future, yet space agencies are interested in the effec-
tive management of those crews prior to launch. Research in analog environments, such as 
space chamber simulations, is used to understand individual and team functioning in extended 
isolation and confinement. The research is time-consuming, difficult, expensive, and often 
involves limited sample sizes. For example, the Mars-500 simulation conducted at the 
Russian Academy of Sciences’ Institute of Biomedical Problems included a single team in 
isolation for 520 days; likewise, each yearlong NASA-sponsored Human Exploration 
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Research Analog campaign currently allows for data collection on four teams, each in isola-
tion and confinement for an extended period (e.g., 30 days). Given the effort required to 
facilitate these high-fidelity simulations, and in an attempt to maximize the research capabili-
ties, multiple researchers collect data using the same sample (e.g., Mars-500). This results in 
a heavy burden on the research participants. In addition, a specific plan for aggregating data 
across multiple analogs is needed given that the team-level sample size for any given analog 
study is likely to be too low to generate effect sizes that can be used with traditional meta-
analytic techniques.

There are several approaches used in LDSEM-analog research for relieving participant 
burden and allowing for comparability across different studies. Novel research techniques 
including unobtrusive measures are being developed. Examples include activity and socio-
metric badges (e.g., Basner et al., 2014; Kozlowski, Biswas, & Chang, 2013), transcribing 
audio recordings for text and lexical analysis (Salas & Driskell, 2015), and programs that 
allow the detection of emotions and stress through video recordings of facial movement 
(Dinges, 2015). These unobtrusive measures could lessen the data collection burden imposed 
on participants and, eventually, astronauts. A standardized set of measures that collect data 
on key variables (e.g., team cohesion) is also being developed in this research line so that raw 
data collected across space flight and analog environments are comparable (Leveton & 
Whitmore, 2016). This will help address the issue of data aggregation across studies that tend 
to have extremely small team sample sizes.

A second example of research on extreme teams with significant data collection limita-
tions is research that we were involved with that focused on the effective management of 
civilian teams deployed to Afghanistan. At the time of data collection, the teams were operat-
ing in a war zone. Thus, there was a preference from the organization to use existing data 
sources, to the extent possible. Additional data collection efforts were likely to be denied or 
highly constrained. We utilized existing data sources to measure team effectiveness, which 
allowed us to narrow additional data collection to a small set of predictors (e.g., status con-
flict) identified by using Steps 1 through 3 to most likely influence team effectiveness in the 
local circumstance.

Several effectiveness criteria were available that reflected the team and organizational 
objectives identified in the analysis of omnibus context (i.e., client ratings, turnover, well-
being, safety, ethicality). We compared the criterion relevance of these measures to mission 
success as defined in Step 1 of our process. Military commanders were the clients the teams 
were serving, and the commanders rated the timeliness and helpfulness of the information 
they received from these teams. We were able to obtain multiple ratings for all teams of inter-
est. Information on team membership was kept via organizational records of staff movement. 
We measured member change as an aspect of turnover and assigned a numerical rating of 
membership change (e.g., 0 = no membership change; 0 = changes in client needs; 1 = left at 
end of tour, but did not resign prematurely; 2 = resigned prematurely; 3 = reassigned due to 
behavioral or fit issues; 4 = terminated or died in action) that happened as of the date the 
commander rating was completed. Finally, given the organizational culture, there were con-
cerns that commanders may be hesitant to indicate negative evaluations in writing. The orga-
nization began to have an SME independently rate the reports delivered to commanders in 
terms of communication effectiveness and adherence to ethical considerations. In summary, 
several existing data sources were identified, each with its own limitations but that in 
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combination were able to form a picture of team effectiveness that was in alignment with 
mission and organizational objectives as identified in Step 1.

Step 5: Review, Analysis, and Depiction of Data

Overview. The fifth step in the process is the review, analysis, and depiction of relevant 
data. When sample sizes permit, researchers can consider traditionally used frequentist infer-
ence approaches when analyzing data (e.g., testing for statistical significance). However, 
as mentioned in the last step, the amount and type of data available when studying extreme 
teams is likely to be limited and require analytical approaches different from those typically 
used in the teams literature. Examples include presenting quantitative data in a descriptive 
or illustrative manner (e.g., Gillan, Wickens, Hollands, & Carswell, 1998; Patton, 2002), 
quantitative analysis with adjustments that take into account Type I and Type II error trade-
offs, novel statistical techniques developed for the situation, and Bayesian analyses (Zyphur 
& Oswald, 2015). In cases where team sample sizes are limited but rich interaction-level data 
are available, approaches such as relational events modeling may be appropriate for some 
topics of inquiry (Leenders, Contractor, & DeChurch, 2016; Quintane, Conaldi, Tonellato, & 
Lomi, 2014). Regardless of the specific approach, the overriding objective is to achieve the 
best possible understanding of the phenomenon of interest, given the available information 
and data.

How it might be done. Particularly in the case of extreme teams where sample sizes can be 
small, Bayesian methods are a powerful tool for understanding data (see Zyphur & Oswald, 
2015, for a detailed review of Bayesian estimation). Bayesian analysis can incorporate prior 
expectations “to assist or qualify the informativeness of small samples, so that data do not have 
to stand on their own every time a new study is conducted” (Zyphur & Oswald: 403). Bayesian 
methods provide a means for combining prior information and a locally calibrated expectation 
(Steps 1–3) with new data (Step 4) to arrive at a revised estimate of the unknown quantity of 
interest (e.g., the true population team factor and outcome relationship in the extreme environ-
ment). It also provides an estimate of uncertainty surrounding the new estimate.

Bayesian analysis starts by attaching a prior probability distribution to each unknown 
quantity to be estimated. This is an a priori uncertainty (or belief) about the quantity before 
seeing the new data. The prior distribution can be derived from a number of sources, such as 
meta-analytic effects in the team literature, previous data collection efforts, the data them-
selves, or SMEs’ judgment (Newman, Jacobs, & Bartram, 2007; Zyphur & Oswald, 2015). 
Informative priors, which are based on previous findings and theoretical predictions, are 
particularly relevant for our approach especially given their ability to facilitate small-sample 
research (Zyphur & Oswald). Particularly with small-sample research, however, informative 
priors need to be carefully specified because they influence the likelihood generated in the 
Bayesian analysis (van de Schoot, Broere, Perryck, Zondervan-Zwijnenburg, & van Loey, 
2015). The prior distribution can be specified by using information collected in Steps 1 
through 3 of our approach, and researchers should document the approach used to arrive at 
the locally calibrated expectation.

Once the prior distribution is specified, any available evidence collected in Step 4 is used 
to update that belief (i.e., the specified prior distribution); this is the Bayesian estimation. 
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The result of the estimation is the posterior probability (or probability distribution) for the 
unknown quantity. We can quantify our uncertainty of the effect by generating the “most 
probable range of values for the effect,” called a credible interval (Zyphur & Oswald, 2015: 
394). The posterior distribution is a summary of what the data tell us about the unknown 
quantity. Said plainly, the posterior distribution gives the best possible estimate and range 
of values for the quantity of interest in the local environment given the information and data 
available. This quantification can guide the practical and research recommendations made 
in Step 6.

Example. Our example is a demonstration of how a weighted averages approach based on 
the Bayesian analysis formulas presented in Newman et al. (2007) can be used as a minimum 
variance estimator in extreme-team research. This approach is attractive for several reasons. 
First, it allows for the best possible estimate and range of values for the quantity of interest in 
the local environment given the information available. With extreme teams, the researcher is 
likely limited in the data that can be collected, and a priori power analyses will often suggest 
team-level sample sizes that are out of reach. For example, the small to moderate team com-
position and performance effects typically observed in the literature (e.g., Bell, 2007) suggest 
a sample size of at least 85 (at α = .05) is needed for adequate power to test the significance of 
a correlation (Cohen, 1992). Second, our weighted averages approach has the attractive qual-
ity in a statistic of minimizing the variance. Third, the Bayesian logic allows for a revised 
estimate of the unknown quantity on the basis of prior expectations and updating it with new 
data. Admittedly, we provide our example as a simple demonstration of combining a prior 
distribution with “new” local data via a systematic rule. Bayesian analyses that are conducted 
with raw data are an even more powerful tool for the extreme-team researcher because they 
can incorporate nonnormal distributions (a possibility in small sample size research), and the 
influence of the specification of the prior distribution can be examined in a series of sensi-
tivity analyses. Please see van de Schoot et al. (2015) for an example of Bayesian analyses 
applied to raw data from small-sample research.

For our example, we were interested in generating the best possible estimate of the team 
task-relevant experience and team performance relationship in a population of military cadet 
training teams, given the available data, and to quantify our uncertainty around the estimate. 
The military teams in question train 4 months for, and ultimately perform in, an intense inter-
national military competition. Injuries in the training leading up to the competition are com-
mon (Knight, 2015). Our data were limited to a correlation of .45 for 33 teams in question (as 
reported in Knight). We calculated a weighted average based on the Bayesian approach 
described by Newman et al. (2007) as a means of minimizing the variance, which allowed us 
to provide improved estimates of the team task-relevant experience and team performance 
effect in the local population.1

We relied on Equations 1, 2, 3, and A12 from Newman et al. (2007) in forming our 
weighted average. We used estimates of the team task-relevant expertise and team perfor-
mance relationship from a meta-analysis conducted by Bell (2004) to inform our prior prob-
ability distribution (k = 9, N = 517; ρ = .33, σρ

2 = .02). In our case, the meta-analytic effects 
represented our belief about the relationship before considering the new data from the local 
population because we expected the relationship to be fairly similar to traditional teams (e.g., 
positive moderate effect). In other cases and for other relationships, a different prior 
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distribution may be specified: For example, SMEs’ judgment may suggest a different rela-
tionship between the two variables and be used to specify the prior distribution.

Estimated results from the weighted averages approach indicated the best estimate of the 
local population correlation for the team task-relevant experience and team performance 
relationship is .38, and with 95% certainty, the estimated true population correlation falls 
between .17 and .56. Thus, our estimated results suggest that with a high level of certainty, 
the true population team task-relevant experience-performance relationship for the military 
training teams in question is positive and surpasses a small effect.

Step 6: Determine Practical and Research Implications

Overview. The last step of the process is to determine the practical implications and 
research recommendations for the teams examined. Consideration of the omnibus context 
including the operational constraints allows for recommendations that are actionable. Using 
context to define mission success ensures the recommendations are of value to the organiza-
tion. Utilizing descriptive figures and credible intervals generated with Bayesian estimation, 
if used in Step 5, allows the researcher to communicate the data in meaningful ways to deci-
sion makers so that they can make evidence-based decisions in light of the constraints of 
the available data. Decision makers can use information from credible intervals to prioritize 
additional research.

Theoretical implications should be drawn with consideration of the identified features of 
the discrete context. For variables and relationships commonly studied in team research (e.g., 
team cohesion and team performance), our approach would allow researchers to provide the 
clear contextual parameters within which the effects were found. For new variables and rela-
tionships identified, our approach allows the researcher to communicate the contextual 
parameters within which a future researcher is likely to need the modified model of team 
functioning. Future researchers can use the information about the discrete context and results 
in combination to create locally calibrated predictions in their performance environment.

How it might be done. To identify practical and research implications for particular 
extreme teams, researchers should, after reviewing, analyzing, and depicting the data from 
Step 5, identify what recommendations can be made given the operational constraints identi-
fied in Step 1. Where a clear understanding of a predictor and criterion relationship or model 
is achieved, useful guidelines can be shared with stakeholders to capitalize on this insight. 
When high levels of certainty (e.g., 95%) used with a Bayesian approach result in wide cred-
ible intervals that are uninformative, this limitation should be noted. In some cases, decision 
makers may be comfortable with levels of certainty other than 95%. In other cases, a wide 
credible interval may serve as the impetus for stakeholders to support and prioritize addi-
tional data collection efforts.

Similarly, research recommendations should be contingent on the findings from the previ-
ous steps. Research recommendations can be focused on methodological challenges (e.g., the 
problem of small sample size) as well as the identification of specific team factors in need of 
research on the basis of the features of the discrete context. Results from the research can also 
be used in the informed induction process of future research projects. The more clearly fea-
tures of the discrete context are communicated (e.g., a summary table like Table 2), the more 
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easily subsequent research will be able to leverage the findings for creating new locally cali-
brated expectations in their performance environment.

Example. Examples of practical and research recommendations based on insights gained 
from the use of the above steps in our own work include team effectiveness initiatives involv-
ing deployed teams to Afghanistan as well as future LDSEM crews. Regarding practical 
implications, we will refer to the research on teams operating in Afghanistan. One observa-
tion from our findings (using Steps 1–5) was that ineffective teams had sustained status con-
flict and were staffed with strategic core dyads that were incompatible in terms of personality 
(specifically, assertiveness and self-monitoring). Operational constraints identified in Step 
1, for example, difficulty applying more stringent selection criteria due to the difficulties in 
recruiting individuals willing to deploy to a war zone and needed specialized expertise (e.g., 
languages), were used to shape the research and the subsequent recommendations. Specifi-
cally, rather than suggesting a more stringent selection process, we made recommendations 
focused on the strategic placement of team members (e.g., that incompatible team members 
would not be paired in the operational setting when possible) and for developing coaching 
and training interventions that could specifically help incompatible dyads to resolve sta-
tus conflict when paired. Recommendations were made during a briefing to organizational 
decision makers. The recommendations were received favorably, reported as on target, and 
allowed organizational stakeholders to create a feasible and informed course of action.

In terms of research recommendations, we refer to research that was a quantitative review of 
team research from LDSEM-analog environments (Bell, Brown, & Mitchell, 2015). Traditional 
meta-analytic techniques were not possible with the existing data (e.g., small sample sizes, a lim-
ited number of studies that examined the same predictor and outcome relationships). As such, we 
presented the data by using descriptive figures that benchmarked team functioning over time for 
studies that used measures of a construct that were directly comparable. In addition, when sample 
sizes were large enough to generate an effective size for a given study, we used the weighted aver-
ages approach described in Step 5 to generate the best possible estimates for the team predictor 
and criterion relationships in the specified analog environment (e.g., teams in the Antarctic, fire-
houses, special operational teams). We summarized the results for the predictor and performance 
relationships across the analogs in a forest plot. This allowed stakeholders to have the best esti-
mates of, and precision associated with, the local population correlation for specific relationships 
(e.g., team cohesion and team performance) across different analog populations (e.g., firehouses) 
given the available data. Doing so allowed stakeholders to make informed decisions about the 
content and type of analog research needed moving forward.

Implications and Discussion

Teams are increasingly being called upon to accomplish critical tasks with high conse-
quences of failure that require effective functioning in complex, dynamic, and unconven-
tional performance environments. The salience of contextual variables on team functioning 
and common challenges faced by researchers who study extreme teams require a new com-
bination of methods for researching these teams. To that end, we outlined an approach to 
conducting actionable research in extreme teams that is an extension of mixed-methods 
research particularly well suited for emphasizing context.
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We do not claim that our approach is the only effective means for studying extreme teams. 
There are a number of useful approaches that can be applied to researching teams in extreme 
conditions, such as computational modeling, detailed historical analyses, in-depth qualitative 
studies, or even large-sample empirical research (DeChurch et al., 2011; Kozlowski & Chao, 
2012; Patton, 2002). For example, a grounded theory approach may be more appropriate 
when the purpose of the project is to generate an initial theory. For conducting actionable 
research, however, we believe that ultimately all of these methodologies are compatible with 
the approach we forwarded in this article. In particular, these methods can be used to develop 
an understanding of the local conditions faced by particular teams, as implicated in our pro-
cess. For instance, historiometric analyses such as that presented by DeChurch et al. or com-
putational modeling (cf., Kozlowski & Chao) could be used as part of the informed induction 
process in Step 3. Alternatively, in-depth qualitative procedures as described by Patton or 
large-sample statistical analyses might be used in Step 5, if data are available. Thus, we 
believe that our approach complements existing procedures, with the additional contribution 
of an explicit and systematic focus on context and a path for navigating data collection and 
analysis challenges.

While we focused on extreme teams in the development of our six-step process, we also 
believe our approach is well suited to study and incorporate many of the themes affecting 
contemporary teamwork. Issues such as dynamic composition, technological integration, 
empowerment, and multiple simultaneous team memberships (Tannenbaum et al., 2012; 
Wageman et al., 2012) can be accounted for in the research process as an important feature 
of context. We are not trivializing the difficulty of studying these complex and dynamic phe-
nomena or suggesting that easy solutions will naturally arise by considering context. Our 
approach, however, is sensitive to these important themes that are affecting contemporary 
teamwork.

More generally, the approach we describe should be beneficial for both the science and 
practice of teams. From a scientific standpoint, our framework provides a common language 
for studying teams that allows for meaningful comparison and accumulation of knowledge 
with regard to context. A systematic description of context in each study will allow future 
meta-analysts (or those who use other systematic data aggregation approaches) to better 
account for the influence of contextual features on team functioning as has been done in other 
areas in management and I-O psychology (e.g., Judge & Zapata, 2015). It will also allow 
researchers to generate more refined locally calibrated expectations about team functioning.

From a practical standpoint, our approach has the explicit goal of generating actionable 
recommendations for improving team effectiveness. As the team literature continues to grow, 
researchers of extreme teams and traditional teams alike are left with an unwieldy array of fac-
tors, characteristics, and phenomena to consider when diagnosing team functioning. The 
approach described herein offers a systematic method for identifying the specific factors, char-
acteristics, and phenomena that are likely to be relevant in particular circumstances, in turn 
allowing for specific prescriptions for performance improvements. Said another way, a more 
comprehensive accounting of context will allow for the development of more accurate models 
of team effectiveness and, as a result, more robust interpretations of research findings (Rousseau 
& Fried, 2001). In addition, researchers in the management and I-O psychology literatures are 
increasingly interested in linking macro- and microprocesses (Aguinis, Boyd, Pierce, & Short, 
2011; Bamberger, 2008). Our approach helps ensure that researchers explicitly tie team success 
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to broader organizational goals. Accordingly, our approach provides a means for linking team-
level phenomena with organizational-level considerations and outcomes (see Bell & Brown, 
2015, for an application of Steps 1–3 to selecting and composing cohesive teams).

Despite its strengths, our approach also has limitations. In particular, the advantages of flex-
ibility in application come at the expense of specificity. The steps in our process, as shown in 
Figure 1, represent the broad outline for our approach. Many of the specifics, however, are 
inherently contingent upon the particular conditions present within the environment of interest. 
Similarly, operational constraints inherent in certain environments may severely limit the 
amount and detail of data available for collection. Related to this, while a literature on analytic 
strategies for small-sample research exists (e.g., van de Schoot, et al., 2015), continued efforts 
are needed in this area. Furthermore, by utilizing a framework to structure context, we may 
narrow researchers’ focus and in doing so, may lead them to miss contextual considerations that 
fall outside of the framework used here. If the intent is theory building in a new context rather 
than actionable research, qualitative methods, such as grounded theory, that do not impose a 
specific structure (e.g., discrete context categories) on the data gathered may be preferred. 
Related to this, while we forward a specific framework to structure context including categories 
for discrete context, this framework is utilized as a starting point with which we may accumu-
late a body of knowledge on extreme-team functioning that systematically considers context. It 
will be worthwhile to revisit the dimensionality of discrete context as knowledge accumulates. 
Despite these limitations and constraints, systematic efforts to understand and optimize team 
performance under extreme conditions are of vital importance. Our approach necessarily 
reflects the tension between the scientific imperative and the practical realities of conducting 
research on extreme teams—but also offers a means of mitigating this tension to some degree.

Note
1. Knight (2015) had a different focus than our demonstration and accordingly used a different analytical strat-

egy; our demonstration is not a critique of his research.
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