
Organizational Behavior and Human Decision Processes 140 (2017) 62–89
Contents lists available at ScienceDirect

Organizational Behavior and Human Decision Processes

journal homepage: www.elsevier .com/ locate /obhdp
Team adaptation in context: An integrated conceptual model
and meta-analytic review
http://dx.doi.org/10.1016/j.obhdp.2017.01.003
0749-5978/� 2017 Elsevier Inc. All rights reserved.

⇑ Corresponding author at: University of North Carolina, Kenan-Flagler Business
School, McColl Building 4727, Chapel Hill, NC 27599, United States.

E-mail addresses: jessica_christian@unc.edu (J.S. Christian), mike_christian@
unc.edu (M.S. Christian), matthew_pearsall@kenan-flagler.unc.edu (M.J. Pearsall),
erin_long@kenan-flagler.unc.edu (E.C. Long).
Jessica Siegel Christian a,⇑, Michael S. Christian a, Matthew J. Pearsall a, Erin C. Long b

aUniversity of North Carolina, Kenan-Flagler Business School, United States
bUniversity of Georgia, Terry College of Business, United States

a r t i c l e i n f o a b s t r a c t
Article history:
Received 12 December 2015
Revised 15 December 2016
Accepted 11 January 2017
Available online 24 March 2017

Keywords:
Team adaptation
Team adaptive performance
Meta-analysis
Teams
In modern work teams, successful performance requires adaptation to changing environments, tasks, sit-
uations, and role structures. Although empirical studies of team adaptive performance have generated key
inferences about team adaptation in specific contexts, there are important conceptual differences across
the adaptive stimuli examined in the literature (e.g., novel environments vs. downsizing). We extend the-
ories of team adaptation by suggesting that the effectiveness of team processes and emergent states in
driving team adaptive performance will vary based on the nature of the adaptive stimulus. We integrate
and extend the team adaptation literature using an IMOI framework to empirically examine a process
model of team adaptive performance and examine two distinct contextual moderators: (a) internal ver-
sus external changes (i.e., origin), and (b) temporary versus sustained changes (i.e., duration). We meta-
analytically examine the processes, emergent states, and inputs that lead to effective team adaptation in
general, and in specific contexts. The results of our meta-analysis generally support our proposed model.
We discuss implications and directions for future theory and research.

� 2017 Elsevier Inc. All rights reserved.
1. Introduction A key question within the team adaptation literature revolves
Successful teams must be able to adapt to changing demands
(e.g., Burke, Stagl, Salas, Pierce, & Kendall, 2006). Competition,
globalization, and technological changes have created a need for
more flexible responses (Kozlowski & Bell, 2003; Volberda, 1996).
In the past 15 years, management research has thus increasingly
focused on team adaptation: the adjustments teams make when
faced with emergent contextual changes and the outcomes of such
adjustments (e.g., Baard, Rench, & Kozlowski, 2014; Burke et al.,
2006). Although the literature on routine team performance has
been reviewed (see Ilgen, Hollenbeck, Johnson, & Jundt, 2005;
Mathieu, Maynard, Rapp, & Gilson, 2008), we know much less
about the characteristics and processes that influence successful
team adaptation. Given that one of the primary reasons that teams
are used is that they are thought to have adaptive advantages over
individuals (Kozlowski, Gully, Nason, & Smith, 1999), an important
next step is to move beyond routine team performance towards
quantifying our understanding of team adaptation to non-routine
circumstances.
around understanding the varying effectiveness of team processes
and emergent states across differing contexts. For example, com-
munication has an equivocal effect on team performance in some
adaptive contexts (Johnson et al., 2006; Moon et al., 2004;
Waller, 1999), whereas in others, the effect is significant and pos-
itive (e.g., Grote, Kolbe, Zala-Mezo, Bienefeld-Seall, & Kunzle, 2010;
Stachowski, Kaplan, & Waller, 2009; Summers, Humphrey, & Ferris,
2012). Similarly, team learning has a positive impact on perfor-
mance in some situations (e.g., Woolley, Bear, Chang, &
DeCostanza, 2013), but no effect in others (e.g., Vashdi,
Bamberger, & Erez, 2013). We propose that inconsistencies of this
type can be resolved by taking the context of the adaptive situation
into account. We theorize that the effectiveness of adaptive
responses to changes are bound by the nature of the change itself.
In doing so, we address calls from researchers to consider the role
of stimuli in theorizing about adaptation. For example, Baard et al.
(2014) point out that we lack an understanding of ‘‘what it is to
which an entity is adapting” and ‘‘what mechanisms underlie that
particular form of adaptation” (p. 89). Similarly, Ilgen et al. (2005)
and Maynard, Kennedy, and Sommer (2015) suggest that a more
fine-grained understanding of team adaptation is needed. To this
end, we develop and test a framework to organize the adaptive
stimuli faced by teams, examining two distinct contextual moder-
ators: (a) internal versus external changes (i.e., origin), and (b)

http://crossmark.crossref.org/dialog/?doi=10.1016/j.obhdp.2017.01.003&domain=pdf
http://dx.doi.org/10.1016/j.obhdp.2017.01.003
mailto:jessica_christian@unc.edu
mailto:mike_christian@unc.edu
mailto:mike_christian@unc.edu
mailto:matthew_pearsall@kenan-flagler.unc.edu
mailto:erin_long@kenan-flagler.unc.edu
http://dx.doi.org/10.1016/j.obhdp.2017.01.003
http://www.sciencedirect.com/science/journal/07495978
http://www.elsevier.com/locate/obhdp


J.S. Christian et al. / Organizational Behavior and Human Decision Processes 140 (2017) 62–89 63
temporary versus sustained changes (i.e., duration). We both inte-
grate and differentiate within the team adaptation literature by
developing a typology of stimuli which we use to formulate and
test predictions for the effectiveness of teams in various contexts.

Our primary goal is to examine how teammechanisms (i.e., pro-
cesses and emergent states) influence adaptive performance across
differing contexts. This is critically important, as there is a great
deal of variation between studies in (a) how researchers conceptu-
alize and operationalize adaptation, and (b) the effect sizes
reported in individual studies. The extant literature is broad, and
encompasses a wide array of adaptive stimuli, including internal
disruptions (e.g., communication breakdowns; LePine, 2003,
2005), structural alterations (e.g., team member loss; DeRue,
Hollenbeck, Johnson, Ilgen, & Jundt, 2008), and external challenges
(e.g., novel environments; Marks, Zaccaro, & Mathieu, 2000). Each
of these studies has generated important inferences about team
adaptation in specific contexts. However, it is unlikely that a team’s
responses will be similarly effective across different situations (cf.
Johns, 2006), making the generalization of results and inferences
difficult across studies. We argue that the reason that studies
report inconsistent effects of team processes and cognition (e.g.,
communication, coordination, learning) on adaptive performance
is due to the moderating role of context. Thus, our primary goal
contributes to the literature by extending our understanding of
when and why a team’s response to an adaptive stimulus may be
more or less effective.

The extant literature has matured to a point where an empirical
review can quantitatively identify the effectiveness of specific
team processes, both by context and in general. Thus, our sec-
ondary goal is providing an overall quantitative summary of the lit-
erature. We build on recent theoretical work that qualitatively
reviews the process and predictors of successful team adaptation
(Baard et al., 2014; Burke et al., 2006; Maynard et al., 2015). In
their reviews, Maynard et al. (2015) develop a process model of
adaptation, and Baard et al. (2014) provide a useful taxonomy of
individual and team adaptation, reviewing different viewpoints
on adaptation and whether it has been conceived as a process, indi-
vidual difference, or as changes in performance. These theoretical
works have provided important insights. However, a quantitative
review of the adaptive process is a necessary next step in extend-
ing theory and guiding further conceptual development. Although
we believe context to be an important source of variance, we also
believe that an understanding of the adaptive process in general
holds value.

Therefore, our goals are to (a) extend prior theories of team
adaptation by examining the roles of differing adaptive stimuli
(i.e., context), and (b) to empirically test predictions derived from
existing theories of team adaptation. First, we briefly review prior
work (e.g., Baard et al., 2014; Burke et al., 2006; Ilgen et al., 2005;
Kozlowski et al., 1999; Maynard et al., 2015; Rosen et al., 2011),
building a general model upon which we base predictions through-
out the manuscript. Next, we develop a typology of adaptive stim-
uli and hypothesize that these contextual factors moderate the
associations between processes and emergent states with team
adaptive performance.1 Along the way, we move towards our sec-
ondary goal of providing a quantitative review of the expected gen-
eral effects among the primary variables of interest—adaptive
mechanisms and team adaptive performance. Finally, we consider
the associations of input factors with our variables of interest.
1 Although the effectiveness of inputs (e.g., adaptability-related factors such as
team composition or leader briefings) may vary based on stimuli, we focus on
mechanisms for two reasons. First, processes and states are more malleable and likely
to change in response to stimuli compared to inputs, which are more stable. Second,
few primary studies examine inputs across contexts, prohibiting stable meta-analytic
tests.
1.1. An integrated conceptual model of team adaptive performance

Consistent with both the input-mediator-output-input (IMOI)
framework (Ilgen et al., 2005), and recent theoretical models
(e.g., Burke et al., 2006; Maynard et al., 2015; Rosen et al.,
2011), team adaptation is an unfolding process whereby factors
associated with adaptability (i.e., inputs) influence adaptive mech-
anisms (i.e., team processes and emergent states). These mecha-
nisms in turn affect team adaptive performance (i.e., task-related
outcomes following changes), see Fig. 1. In Burke et al.’s (2006)
model of team adaptation, adaptability is determined by rela-
tively stable team characteristics, which are inputs that impact
the start of the adaptive cycle; similarly, Maynard et al. (2015)
view team adaptability as an input factor. Adaptability inputs
build from individual adaptive abilities but are ‘‘capabilities that
are critical long-term characteristics of team effectiveness”
(Kozlowski et al., 1999, p. 242). At the team-level, inputs are typ-
ically conceptualized as team compositional factors such as abil-
ities, dispositional traits, and knowledge and skills (Burke et al.,
2006; Maynard et al., 2015; Randall, Resick, & DeChurch, 2011)
that are functionally isomorphic to those at the individual-level
(cf. Morgeson & Hofmann, 1999). Although typically conceptual-
ized as input variables, certain adaptability ‘‘inputs” can improve
through team interactions over time (Kozlowski et al., 1999), such
as team knowledge or expertise. Inputs help to build a team’s
stable adaptive capacity—and we include them in our model—
but our primary theoretical focus is on processes and emergent
states, which are more malleable and thus may be altered in reac-
tion to adaptive contexts.

Team processes and emergent states (i.e., adaptive mecha-
nisms) result from adaptability inputs and team interactions,
and build on each other recursively, enabling a team to assess
an adaptive situation, learn what is needed to respond to
demands, and develop strategies and responses for successful
adaptation (Burke et al., 2006; Maynard et al., 2015).2 Team
processes are ‘‘members’ interdependent acts that convert inputs
to outcomes through cognitive, verbal, and behavioral activities
directed towards organizing taskwork to achieve collective goals,”
(Marks, Mathieu, & Zaccaro, 2001, p. 357). Emergent states are
‘‘properties of the team that are typically dynamic in nature
and vary as a function of team context, inputs, processes, and
outcomes,” (Marks et al., 2001, p. 357).3 Emergent states both
result from and precede processes, but are not processes them-
selves (Ilgen et al., 2005).

We focus on the processes and emergent states most relevant
to adaptive performance—those that are enacted and emerge
during or following a change—rather than the myriad factors that
are helpful for routine team performance (e.g., Ilgen et al., 2005;
Mathieu et al., 2008). For example, LePine (2003) examined role
structure adaptation, a set of behaviors that involve reactive
adjustments to the role structure system, such as changing com-
munication patterns within the team. Beersma et al. (2009)
examined the degree to which team members wasted resources
as an indicator of suboptimal coordination behavior, whereas
teams that ‘‘‘think on their feet’ and react swiftly to unexpected
events under dynamic conditions” (Waller, 1999, p. 127) are
seen as engaging in stronger team processes within an adaptive
context.
2 Burke et al. (2006) refer to both team adaptation and adaptive team performance as
behaviors. We differentiate processes from performance here, consistent with the
IMOI framework and with Beal, Cohen, Burke, and McLendon (2003), who argue that
performance behaviors are distinct from goals achieved (i.e., outcomes).

3 Emergent states may be classified as inputs; however, because they represent the
product of team experiences, they are generally viewed as proximal mechanisms (e.g.,
mental models; Marks et al., 2001).



Fig. 1. Model of the team adaptive process in context.
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Team processes and emergent states can facilitate successful
team adaptive performance.4 We differentiate team adaptive perfor-
mance from routine team performance. Routine team performance
typically involves the aggregation of each team member’s efforts in
completing the same (or similar) tasks, and is the result of both skill
and experience as teams improve in their effectiveness over time
(Gersick & Hackman, 1990). Team adaptive performance, in contrast,
‘‘typically emerges as team members engage in different tasks and
display different types and amounts of actions during performance,”
(Burke et al., 2006, p. 1192). Further, team adaptive performance
reflects the effectiveness of enacted changes in behaviors, subse-
quent to or during a change. As Burke et al. (2006) suggest, theories
of adaptive performance should differentiate behaviors from their
consequent performance outcomes (see also Beal et al., 2003). As
such, team adaptive performance is an outcome measured by indica-
tors of task effectiveness within the context of a change, often opera-
tionalized as accuracy or quality, supervisory ratings, or objective
scores (e.g., Kirkman & Rosen, 1999; Langfred, 2000; Pearsall,
Christian, & Ellis, 2010).

The IMOI framework allows us to organize predictions for the
magnitude of effects using theory and relative conceptual distance
among variables in the proposed causal chain (e.g., Burke et al.,
2006; Campbell, McCloy, Oppler, & Sager, 1993; Kanfer, 1990;
see Christian, Bradley, Wallace, & Burke, 2009 for a meta-analytic
example). Inputs are relatively stable, exerting indirect effects on
performance through malleable mechanisms, and are thus distal
to performance. These indirect effects manifest through team pro-
cesses and emergent states, which are dynamic and change in
response to demands, exerting moderate to strong proximal effects
on performance during specific performance episodes. Thus, we
4 We note that when teams face adaptive stimuli, generally, performance will
suffer. This is because almost all adaptive stimuli disrupt performance routines and
require alterations to team roles and resources. As such, we view successful team
adaptive performance as a minimization of losses or performance recovery. The
amount of ‘‘loss” faced by the team should be minimized by effective adaptive
mechanisms.
expect that in general, distal inputs will have a moderate to strong
relationship with proximal mechanisms, but will have a weaker
effect on team adaptive performance than proximal mechanisms
(see Fig. 1). Given our primary theoretical focus on the role of team
processes and emergent states, we begin our discussion with these
mechanisms and return later to the role of inputs.

1.2. Adaptive mechanisms

The IMOI framework suggests that adaptive mechanisms con-
vey the effects of inputs—which ‘‘set the stage” as stable capaci-
ties—to team adaptive performance. Burke et al. (2006) and
Maynard et al. (2015) discuss several adaptive mechanisms that
are associated with adaptive performance, and we draw from both
frameworks.

1.2.1. Team processes
According to Maynard et al. (2015), when teams face a change,

they engage in both general action processes, and adaptive pro-
cesses specific to addressing the change. Each should improve team
adaptive performance. First, general action processes do not
directly address a stimulus, yet improve team performance (e.g.,
Marks et al., 2001; Maynard et al., 2015), and our review identified
two general action processes5: (1) communication, and (2) coordi-
nation. Communication is a process of clear and accurate exchange
and receipt of general task-relevant information with correct termi-
nology (Cannon-Bowers, Tannenbaum, Salas, & Volpe, 1995). For
example, both Marks, Zaccaro, and Mathieu (2000) and Waller,
Gupta, and Giambatista (2004) trained raters to assess the quality
of team communication behaviors during a change. Coordination is
‘‘orchestrating the sequence and timing of interdependent actions,”
(Marks et al., 2001, p. 363), and involves beneficial behaviors that
align member contributions with goal accomplishment (Brannick,
5 Although Maynard et al. (2015) classify team cognition as a general mediating
process, we argue that it is an emergent state and discuss it in an upcoming section.
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Roach, & Salas, 1993). For example, Beersma et al. (2009) examined
the degree to which members’ attacks lacked coordination by calling
for the wrong vehicle for a particular region, resulting in the attack
‘‘coming up short” (lacking sufficient power) or being wasteful (i.e.,
used unnecessary power). In sum, general action processes help
teams to orchestrate and synchronize their behaviors, and should
increase team adaptive performance (e.g., Marks et al., 2001;
Rosen et al., 2011).

Second, adaptive processes involve behaviors such as altering
roles and structures to address a change directly (Burke et al.,
2006; Maynard et al., 2015). For example, teams may alter their
structures in the face of new information (Diedrich, Freeman,
Entin, Weil, & MacMillan, 2005) or develop a plan for ‘‘dealing”
with the new situation (Christian, Pearsall, Christian, & Ellis,
2014; Waller, 1999). Based on our review, we identified three
adaptive processes: (1) stimulus-specific actions (SSAs), (2) learn-
ing behavior, and (3) plan formulation. SSAs are actions or behav-
iors enacted by the team that directly address, and are limited to,
a particular and discrete demand. These behaviors represent
unique adjustments ‘‘as dictated by the type of disruption or trig-
ger,” (Maynard et al., 2015, p. 8). Examples include teams creating
work-arounds in their communication patterns when breakdowns
occur (LePine, 2003), or an increased frequency and speed of task
prioritization activities, in response to a non-routine event
(Waller, 1999). Learning behavior occurs when a team engages in
activities that create iterative and shared action-reflection experi-
ences (Vashdi et al., 2013), such as experimentation or adding new
information to one’s repertoire (Bouton, 2002). The results of such
experiences are enhancements in knowledge and skills that create
‘‘a relatively permanent change in the team’s collective level of
knowledge and skill produced by the shared experience of the
team members,” (Ellis et al., 2003, p. 822).

Plan formulation is a specific type of communication or collec-
tive action that clarifies future strategies and action steps, defined
as ‘‘deciding on a course of action, setting goals, clarifying member
role and responsibilities . . . discussing relevant environmental
characteristics and constraints, prioritizing tasks, clarifying perfor-
mance expectations, and sharing information related to task
requirements (Burke et al., 2006, p. 1194).” Plan formulation is
the generation of specific plans to transform the team’s current sit-
uation into their desired end point (Rosen et al., 2011), and has
been found to help teams succeed following a non-routine event
(Waller, 1999). In sum, adaptive processes help teams interpret
and react to the new environment or disruptive event (Rosen
et al., 2011; Waller, 1999). Each of these processes involves a ben-
eficial behavioral reaction to an environmental change, and should
have positive effects on team adaptive performance. Therefore, we
hypothesize:

Hypothesis 1. Team processes are moderately to strongly related
to team adaptive performance.
Table 1
Definitions of adaptive stimuli moderators.

Dimension Definition

Origin:
Internal

A change in roles, membership, rewards, or structural form
of the team

Origin:
External

A change in the collective task environment, including
changes in situational contingencies and the occurrence of
non-routine events

Duration:
Temporary

A change that is transient and short term, and/or when the
team will return to its previous state during its lifecycle

Duration:
Sustained

A change that is enduring, long-term, or persistent, and/or
when the team will face the change for the duration of its
lifecycle
1.2.2. Emergent states
Research examining emergent states typically focuses on team

cognition, despite a handful of studies investigating team empow-
erment or efficacy (e.g., Chen, 2005; Chen, Thomas, & Wallace,
2005; Randall, 2008). Team cognition ‘‘emerges from the interplay
of the individual cognition of each team member and team process
behaviors,” (Cooke, Salas, Keikel, & Bell, 2004, p. 85) influencing
performance through members’ shared understanding of tasks,
roles, and situations, and enhancing implicit task coordination
(e.g., Klimoski & Mohammed, 1994; Mohammed & Dumville,
2001). Team cognition is a higher order factor represented by team
mental models and transactive memory (Zajac, Gregory, Bedwell,
Kramer, & Salas, 2014). Teammental models are ‘‘knowledge struc-
tures held by members of a team that enable them to form accu-
rate explanations and expectations for the task, and in turn, to
coordinate their actions and adapt their behavior to demands of
the task and other team members” (Cannon-Bowers, Salas, &
Converse, 1993, p. 228). Transactive memory systems are orga-
nized knowledge stores in team members’ memories, or a set of
knowledge-related transactive behaviors that occur within the
team (Wegner, Giuliano, & Hertel, 1985).

Team cognition is positively related to team processes and per-
formance in routine settings (e.g., Austin, 2003; Lewis, 2004;
Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers, 2000;
Orasanu, 1990), and should be particularly important for team
adaptive performance, as more developed cognitive structures
facilitate integration of new knowledge or the use of existing
knowledge in a new way. For instance, mental models help teams
adapt to novel task environments (Marks et al., 2000), and transac-
tive memory has been associated with adaptive performance after
member loss (Christian et al., 2014) and in helping teams respond
to disasters (Majchrzak, Jarvenpaa, & Hollingshead, 2007). We
therefore hypothesize:

Hypothesis 2. Team cognition is moderately to strongly related to
team adaptive performance.
1.3. The adaptive stimulus: a model of contextual factors

Within organizations, and across research contexts, teams
may face many different types of adaptive stimuli. These stimuli
may necessitate changes to their situation, environment,
resources, membership, or structure, requiring teams to alter
their actions and interactions in order to perform. Although each
situation requires teams to adapt in order to perform success-
fully, the form and effectiveness of that adaptive response may
vary considerably. Recent work suggests that certain features of
the context will moderate the effectiveness of team processes
and emergent states. For example, Burke et al. (2006) suggest
that the adaptive process will fluctuate with contextual changes
that signal the need for adaptation, and Maynard et al. (2015)
suggest examining the type of disruption that a team faces when
evaluating responses. Similarly, Baard et al.’s (2014) evaluation
of the adaptation literature notes that ‘‘although rich, this work
has been diverse with different theoretical underpinnings,
intended applications, and conceptualizations . . .making it chal-
lenging to extract principles, integrate findings, and identify
research gaps,” (p. 49). The authors also suggest that ‘‘there is
a compelling need to explicitly . . . specify what it is to which
the entity is adapting (i.e., key environment/task drivers)” (p.
89). In modeling the complex nature of adaptive stimuli, we
argue that the origin and duration of a stimulus are two key fac-
tors that can determine the effectiveness of adaptive mecha-
nisms (see Table 1).
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1.3.1. Adaptive stimulus origin
Work on team adaptation (e.g., Burke et al., 2006; Maynard

et al., 2015), as well as the broader teams literature (Ancona &
Caldwell, 1990; Arrow & McGrath, 1993; Gersick & Hackman,
1990; Klein & Pierce, 2001), tends to view teams as discrete,
bounded units and divides the environment into two spheres—fac-
tors internal to the team, and those external to the team. For exam-
ple, Kozlowski and colleagues point out that teams must adapt to
‘‘rapidly shifting contingencies, both internal and external” (1999,
p. 241). Gersick and Hackman (1990) suggest that stimuli may be
either externally imposed or internally generated, and Ancona and
Caldwell (1990) discuss the concept of ‘‘boundary spanning,”
demonstrating the necessity of coordinating both internally within
the team and externally with outsiders. Teams inherently view
boundaries between themselves and external entities, viewing
‘‘process[es] as divided into an internal and an external compo-
nent,” (Ancona & Caldwell, 1992, p. 635). Maynard et al. (2015)
suggest a similar classification scheme, noting that teams face
adaptive stimuli that impact factors within the team itself
(teamwork-based triggers) or those external to the team (task-
based triggers). Paralleling the team adaptation literature, the
internal vs. external dichotomy is also used when discussing
threats to a system or organization (e.g., crisis management;
Cancel, Cameron, Sallot, & Mitrook, 1997; Rosenthal & Kouzmin,
1997).

An internal adaptive stimulus—generally a structural alteration
that requires team members to modify their roles and interac-
tions—will influence the internal workings of the team, requiring
a shift among member roles and changes in coordination while
the task environment remains unchanged.6 For example, DeRue,
Hollenbeck, Johnson, Ilgen, and Jundt (2008) examined how teams
responded to the loss of a leader or team member. Much of the work
examining internal stimuli has focused on changes to team struc-
ture, a team’s ability to adapt their structure when needed, and
the asymmetrical nature of structural changes (i.e., Structural Adap-
tation Theory; Johnson, Hollenbeck, DeRue, Barnes, & Jundt, 2013;
Johnson et al., 2006; Moon et al., 2004). When faced with internal
stimuli, teams must turn their focus inward and redistribute work-
load appropriately to meet new situational demands. In contrast,
an external adaptive stimulus—a demand residing in the team’s
external environment—requires an intact and unchanged team to
adapt to an emergent situation. Examples of external adaptive stim-
uli appear in Waller’s (1999) and Morgeson’s (2005) studies of novel
and disruptive events, where teams were forced to respond to exter-
nal changes (e.g., flight crews’ adaptation to a lack of nose wheel
steering; Waller, 1999).

In general, we expect that there will be a stronger positive rela-
tionship between adaptive mechanisms and team adaptive perfor-
mance when a team encounters an external stimulus than when
the team faces an internal stimulus. When a team faces an internal
stimulus, team processes and cognition are disturbed, which make
them less effective, and teams will need to make adjustments in
terms of how they interact with one another (Maynard et al.,
2015) and to determine if they need to develop new routines
(Klein & Pierce, 2001). Internal stimuli involve changes to the
team’s composition (e.g., losing or gaining a member) or a shift
in member roles (e.g., change in roles, a change from divisional
to functional structure). In such cases, teams must redesign how
6 We refer to internal stimuli as those that affect the internal structure or workload
distribution within the team, regardless of whether the change itself is internally or
externally instigated. For example, membership change may be internally instigated
(a member is fired), or externally instigated (a member is hired away). In our model,
both of these situations would be classified as internal stimuli, as they force
alterations in the internal workings of the team. We thank an anonymous reviewer
for this example.
they work together, rather than collectively apply their routines
and existing strategies to a new context. Previous patterns may
no longer be optimal, following a shift in roles. For example,
Moon et al. (2004) reported overall negative relationships between
communication and coordination and team adaptive performance
following an internal structural change. Internal stimuli will also
disrupt team cognition and the knowledge base of the team, with
the result that they are less able to apply their collective knowl-
edge to the new situation. Further, teams are more likely to misun-
derstand the nature of internal demands and to respond with
misdirected adaptive strategies (Johnson, Hollenbeck, DeRue,
Barnes, & Jundt, 2013). Importantly, we still expect that adaptive
mechanisms will positively impact team adaptive performance fol-
lowing an internal stimulus, but expect the relationship to be
weaker than when teams face an external stimulus.

External stimuli allow the team to remain intact, keeping inter-
nal processes in place and relatively stable, allowing them to be
collectively applied to the new situation, which enhances their
effectiveness. In such situations, the intact team can collectively
work together to respond to the changed situation. The successful
application of established routines and coordination efforts should
positively impact team adaptive performance. According to Rico,
Sánchez-Manzanares, Gil, and Gibson (2008), this is because ‘‘the
ability to predict others’ actions and needs during collective under-
taking promotes helping, monitoring, and workload sharing” (p.
170) and should improve team performance. For example, for
teams faced with significant changes in a task environment, com-
munication strongly predicts team adaptive performance, as teams
have to identify the nature of the changes in the environment, and
then collectively discuss how to alter their behaviors in the novel
situation (Marks et al., 2000). Also, in terms of cognition, when a
team faces an external change, a shared understanding of the task
and ‘‘who knows what” should be positively related to team adap-
tive performance (Majchrzak et al., 2007). For example, Resick et al.
(2010) found that mental models were positively related to team
adaptive performance following a disruptive event. We therefore
hypothesize:

Hypothesis 3a–e. Origin of the adaptive stimulus moderates the
relationship between team processes and team adaptive perfor-
mance, such that the relationship is stronger for external stimuli
compared to internal stimuli for (a) communication, (b) coordina-
tion (c) stimulus-specific actions, (d) learning behavior, and (e)
plan formulation.
Hypothesis 4. Origin of the adaptive stimulus moderates the rela-
tionship between team cognition and team adaptive performance,
such that the relationship is stronger for external stimuli compared
to internal stimuli.
1.3.2. Adaptive stimulus duration
Both the team adaptation literature (Burke et al., 2006;

Kozlowski et al., 1999) and the broader teams literature
(Gersick & Hackman, 1990; Marks et al., 2000), view time as a
critical factor in understanding team dynamics. Adaptation occurs
over time, and the degree and scope of the adaptation and the
effectiveness of a team’s response is dependent on the duration
of a change (Kozlowski et al., 1999). Burke et al. (2006) suggest
that a ‘‘temporary” problem requires only a single situational
assessment, a simple plan, or change in response, whereas more
permanent changes require greater sense-making, communica-
tion, cycles of planning, and updated cognitions. When faced with
changes, teams must ‘‘reconfigure their workflows and modify
their performance to satisfy short- and long-term demands for
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change,” (Kozlowski et al., 1999, p. 253). The duration of a change
is also implicit in Gersick and Hackman’s (1990) theory of team
routines. They argue that more sustained factors such as the
reconfiguration of the team or a redesign of the group task are
most likely to result in substantive changes to routines, while
changes and feedback limited to current performance episodes
are not. Other adaptation researchers have similarly noted the
issue of duration. For example, LePine (2005) expressly discusses
the issue of time in adaptation, noting that the nature of the
response should depend on the temporal nature of a change:
‘‘teams would have been better off not changing their role struc-
ture if the disruption was only temporary,” (p. 1157).

A temporary stimulus is a change that is short-term, after which
teams expect to revert back to a state of normalcy. For example,
Waller’s (1999) examination of teams facing non-routine con-
straints imposed by air traffic control, and Stachowski et al.’s
(2009) study of power plant control room crews facing non-
routine events are studies of temporary adaptive stimuli. In con-
trast, a sustained stimulus is a change that is long-term, relatively
sustained, or permanent—there is no obvious indication that the
situation will return to the previous state. For example, Chen’s
(2005) study of newcomers entering teams, Johnson et al.’s
(2013) study of structural and strategy changes, and Randall,
Resick, and DeChurch’s (2011) study of task changes represent sus-
tained changes. With the exception of learning behavior, we expect
that there will be a stronger positive relationship between adaptive
mechanisms and team adaptive performance when a team faces a
temporary stimulus than a sustained stimulus.

When faced with a temporary adaptive stimulus, teams do not
need to develop new processes, but can simply create short-term
‘‘workarounds” to the problem. Having strong levels of coordina-
tion and other team processes should allow teams to quickly deter-
mine how to best ‘‘deal” with the change. For example, teams
facing a temporary workload increase benefitted from high levels
of backup behavior, which points to the importance of team pro-
cesses in allowing teams to quickly ‘‘deal with” a temporary adap-
tive stimulus (Porter et al., 2003). The team is likely to be most
successful by increasing members’ connectivity to find ways to
effectively create a ‘‘workaround” for the problem until the situa-
tion returns to normal and the team can resume routine function-
ing. Thus, strong team processes allow for temporary fixes,
increasing short-term efficiency. Also, team cognition should be
particularly effective in helping teams respond to temporary stim-
uli. Team cognition provides an in-depth understanding of member
roles, knowledge stores, and communication patterns, and there-
fore should be incredibly useful when teams must engage in a
quick and coordinated response.

Sustained stimuli, however, harm teams’ internal interactions
because they require teams to develop new processes. For exam-
ple, dealing with a team member out sick for a day requires a dif-
ferent level of response than dealing with the permanent loss of a
position within the team. In the latter case, long-standing team
processes may become outdated and lack a direct application to
the changed situation. When a team is faced with a sustained stim-
ulus, more resources or new knowledge may be required to over-
come the changed situation (Jin & Cameron, 2007). As an
example, Johnson et al. (2006) found that overall, information
sharing was negatively related to team performance (in terms of
attack speed) following a change in reward structure. Further, for
sustained changes, team cognition patterns may need to be altered
as they will be less effective unless updated to include new knowl-
edge. While we still expect a positive relationship between adap-
tive mechanisms and team adaptive performance when teams
face sustained stimuli, we expect the relationship to be weaker
than when teams face temporary stimuli. We therefore
hypothesize:
Hypothesis 5a–d. Duration of the adaptive stimulus moderates
the relationship between team processes and team adaptive
performance, such that the relationship is stronger for temporary
stimuli compared to sustained stimuli for (a) communication, (b)
coordination (c) stimulus-specific actions, and (d) plan formula-
tion.

Hypothesis 6. Duration of the adaptive stimulus moderates the
relationship between team cognition and team adaptive perfor-
mance, such that the relationship is stronger for temporary stimuli
compared to sustained stimuli.

Alternatively, we expect adaptive stimuli duration to have dif-
ferent implications for the relationship between learning behav-
ior and team adaptive performance. A team’s efforts to fully
understand the nature and consequences of a demand in order
to make significant changes to their interactions and routines is
needed to thrive within the ‘‘new reality” created by a sustained
stimulus. Sustained stimuli necessitate that the team learn about
the situation and develop new strategies for completing work
that can be maintained over time. In contrast, for temporary
stimuli, learning behavior is less useful because the situation will
soon return to its previous state. Burke et al. (2006) suggest that
learning is really only necessary for long-term adaptation, as
learning requires that members jointly reflect on the nature of
the change to develop new routines to replace the old ones.
For example, Ellis et al. (2003) introduced persistent new threats
into the task environment, forcing teams to invest resources to
collectively learn about the threats, and to formulate new routi-
nes for dealing with them. Teams that engaged in a trial-and-
error learning process were most successful. Teams engaged in
learning behavior are generally focused on learning strategies
for how to perform successfully in a new environment and think-
ing about applying that knowledge in the future, rather than
focusing on short-term challenges or workarounds. We therefore
hypothesize:

Hypothesis 5e. Duration of the adaptive stimulus moderates the
relationship between learning behavior and team adaptive perfor-
mance, such that the relationship is stronger for sustained stimuli
compared to temporary stimuli.
1.4. Inputs

Models of the team adaptation process include input factors
that ‘‘set the stage” for successful team adaptive performance
(Burke et al., 2006; Maynard et al., 2015). An examination of theo-
retically relevant inputs allows us to address our secondary goal of
reviewing the literature. Yet, we do not offer formal hypotheses for
these factors because (a) inputs are less relevant to our theoretical
model of mechanisms, and (b) the paucity of studies prohibits
moderation analyses by context. Instead, based on our IMOI model
and the relative conceptual distance among variables, we offer the
general expectation that inputs will be (a) moderately to strongly
related to adaptive mechanisms and (b) weakly to moderately
related to team adaptive performance.

Cognitive ability is of particular importance for complex situa-
tions requiring high levels of information-processing (e.g.,
Hunter, 1986; Hunter & Hunter, 1984; Schmidt, 2002), which is
necessary when teams face an adaptive stimulus. At the team-
level, cognitive ability positively impacts performance, as members
with high cognitive ability are more effective in their roles and in
integrating their roles (Devine & Philips, 2001), especially when a
task involves learning, unlearning, or reacting in innovative ways
(Hunter, 1986; LePine, 2003; LePine, Colquitt, & Erez, 2000). When
a situation changes, teams with high cognitive ability should be



7 We classify team type based on Hollenbeck, Beersma, and Schouten’s (2012) team
typology. Skill differentiation refers to the degree of team members’ specialized
knowledge. Authority differentiation refers to the degree to which decision-making
responsibility is vested in individual members vs. the collective. Temporal stability
refers to the degree to which members have a shared working history and expect to
continue working together in the future.
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able to enact adaptive mechanisms by effectively reworking and
redeveloping systems and learning from their experiences, which
will translate to adaptive performance.

The Big Five personality traits (e.g., Costa & McCrae, 1985) of
team members are related to routine team performance—particu
larly conscientiousness (e.g., Bell, 2007; Kristof-Brown, Barrick, &
Stevens, 2005). The literature on performance in routine environ-
ments suggests that each trait will have a positive effect on the
team’s enactment of adaptive mechanisms, which will translate
to improved adaptive performance. Openness should increase
acceptance of changes and suggestions for solutions (LePine,
2003; Stokes, Schneider, & Lyons, 2010). Conscientiousness should
increase sense of responsibility and duty in noticing and planning
responses to change (Porter et al., 2003; Stokes, Schneider, & Lyons,
2010). Extraversion should increase communication about the
change (DeRue et al., 2008; Porter et al., 2003). Agreeableness
should increase cohesive teamwork in responding to change
(Porter et al., 2003). Finally, emotional stability should reduce anx-
iety and stress associated with change (DeRue et al., 2008; Porter
et al., 2003).

Individuals high in learning orientation tend to approach tasks
with a focus on mastery, while those high in performance orienta-
tion focus on avoiding failure or gaining favorable evaluations
(e.g., Button, Mathieu, & Zajac, 1996). Teams with members high
in learning orientation tend to seek out challenges and display an
adaptive response pattern characterized by persistence and the
use of complex learning strategies (e.g., Bunderson & Sutcliffe,
2003; LePine, 2005; Porter, 2005), which are adaptive mechanisms
that should translate to adaptive performance. The effect of perfor-
mance orientation on adaptation is less well understood. Some
studies report negative or equivocal relations with adaptive out-
comes due to fear of failure, reliance on habitual routines, and
decreased interest in difficult tasks (e.g., LePine, 2005; Porter,
2005). Yet, others report positive relations (e.g., Porter, Webb &
Gogus, 2010; Woolley, 2009), suggesting that outcome-focused
teams deal effectively with task-related changes due to their
high-level performance drive and tendency to plan and break tasks
down into more easily adapted components (Woolley, 2009).

Leader briefings reflect information inputs conveyed to the team
about the task environment, and provide knowledge that should
help the team adapt (Marks et al., 2000). Briefings are a form of
communication (e.g., Hackman & Walton, 1986) that may include
anticipated flexible or adaptive responses should unforeseen cir-
cumstances arise (Vashdi et al., 2013). Briefings can act as a form
of ‘‘sensegiving,” which help teams to interpret and process infor-
mation (Randall, 2008), and are particularly important in changing
environments (e.g., Dunford & Jones, 2000). Leader briefings posi-
tively impact shared understanding of the team environment
(Zaccaro, Rittman, & Marks, 2001) and mental model development
(Marks et al., 2000), which should also translate to increased adap-
tive performance.

1.4.1. Additional inputs and moderators
Team characteristics, such as size, tenure, and task-related

knowledge may also relate to adaptive mechanisms and team
adaptive performance, but findings are mixed. In terms of team
size, some studies report that size negatively impacts performance
due to process loss (e.g., Gooding & Wagner, 1985), whereas other
studies report a positive impact on performance (e.g., Stewart,
2006). Team tenure may have a positive impact on performance
(Finkelstein & Hambrick, 1990; Tuckman, 1965). Yet, a recent
meta-analysis reported a non-significant effect of team tenure on
routine performance (Bell, Villado, Lukasik, Belau, & Briggs,
2011), while other work shows that tenure hinders team processes
(Katz, 1982). While task-related knowledge positively impacts
performance in routine situations (e.g., Mathieu & Schulze, 2006),
predictions are less clear in adaptive contexts. We investigate
these factors as research questions.

We also examine the potential moderating effect of three other
important factors: research strategy (field vs. laboratory), perfor-
mance measurement type (objective vs. subjective), and team
type.7 We chose these moderators because of their importance to
the literature; however, we do not have a theoretical basis to make
any explicit expectations for these factors.
2. Method

2.1. Literature search

We searched the literature in order to identify all peer-
reviewed empirical publications examining input, process, and
emergent state predictors of team adaptation. We used ISIWeb
and searched using combinations of the words team, adapt, adap-
tation, and adaptive as a topic and in article titles from 1900–
2016. We also conducted manual searches of relevant major jour-
nals (e.g., Academy of Management Journal, Journal of Applied Psy-
chology, Journal of Management, Organizational Behavior and
Human Decision Processes, Group Dynamics: Theory, Research, and
Practice) to locate any articles that did not appear in the database
search. We consulted reference sections of relevant and recent
major review articles to locate any additional articles. We also
searched the Online First, In Press, or Articles in Advance sections
of major journals (Academy of Management Journal, Journal of
Applied Psychology, Personnel Psychology, Organizational Behavior
and Human Decision Processes, Organization Science, Management
Science, Journal of Management, Administrative Science Quarterly,
Group Dynamics: Theory, Research, and Practice, and Small Group
Research) to locate any articles not yet included in the online
database. Finally, we searched for relevant dissertations using
Proquest’s Dissertation and Thesis search engine, and emailed
authors who had published previously in the adaptation literature
requests for unpublished work.

2.2. Criteria for inclusion

First, in order to be included, studies must have been con-
ducted at the team-level. Second, they had to empirically test
proposed relationships and include a performance-based depen-
dent variable. For example, we excluded work that investigated
satisfaction with leadership or leader behavior as a dependent
variable (e.g., Krabberød, 2014; Morgeson, 2005). Third, studies
must have investigated team responses to a change over a defined
time period. For example, we excluded articles examining teams
that were not faced with time-defined changes, such as the
pioneering work by Ancona and Caldwell (1990, 1992, 2007).
These studies investigated team behaviors that facilitate adaptive
responses (i.e., scouting behavior), yet they do not investigate
what such teams actually do when faced with a change, and focus
on routine activities. As another example, we excluded general
work on virtual teams, such as work examining virtual team envi-
ronments that did not involve a change (e.g., Hambley, O’Neill, &
Kline, 2007; Yoo & Alavi, 2004). Finally, we excluded work on
teams adapting to new cultural contexts (e.g., American teams
working in Japan) in our analysis. In total, we identified 50 stud-
ies to use for our meta-analysis.
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2.3. Categorizing criterion and adaptive mechanism variables

First, we generated a list of all of the mechanism variables
used in each study. From this list, two researchers independently
grouped together identical predictors, and conceptually similar
predictors at a higher-order and lower-order levels based on
logic, empirical evidence, and theory. The raters also categorized
our criterion variable. Initial agreement was 91%. All discrepan-
cies were resolved through discussion, which resulted in 100%
agreement.

We conceptualized team adaptive performance as performance
outcomes after a change. Typically, team adaptive performance
outcomes are operationalized in the same fashion as routine
performance, and differentiated with the label ‘‘adaptive,”
‘‘post-change,” or ‘‘time 2” to indicate that the variable refers
to outcomes after an adaptive stimulus. For example, Johnson
et al. (2006) altered reward structures between two rounds of
a simulation, with round 2 representing ‘‘adaptive perfor-
mance.” Labels included decision effectiveness, decision-making
accuracy, offensive/defensive score, service revenue, quantity,
quality, sales, accuracy, or speed.

We conceptualized team processes as a higher-order construct
with five lower-order factors. We aggregated processes into a
composite, given confirmatory factor analytic evidence that team
processes load together on a higher-order construct (LePine,
Piccolo, Jackson, Mathieu, & Saul, 2008; Marks et al., 2001). We
use this composite as an outcome in our analysis of inputs, and
as a predictor in our analyses of performance. Although the rela-
tive dearth of studies reporting input-process relations restricted
our ability to analyze relations between inputs and the five speci-
fic processes (i.e., lower order of specificity), we analyzed each
specific process’s relation with adaptive performance. Communi-
cation refers to the amount of interaction and transfer of task-
relevant information between team members (Smith et al.,
1994). Labels included information sharing, communication, and
quality of communication. We coded coordination as general task
or team-focused actions that helped to direct the pattern and tim-
ing of member activities to achieve the team’s overall goal
(Montoya-Weiss, Massey, & Song, 2001). Labels included anticipa-
tion ratio, coordination, and flux in coordination. We coded
stimulus-specific actions as specific behavior that served to directly
address the changed task or team environment. Labels included
adaptive recovery behavior, reactive strategy adaptation, and role
structure adaptation. We coded learning behavior as behavior
focused on learning new task- or team-related information. Labels
included team learning, knowledge transfer effort, and knowledge
acquisition. We conceptualized plan formulation as a specific type
of communication that is targeted towards clarifying future
strategies and action steps (e.g. Burke et al., 2006). Labels used
included plan formulation, task prioritization, and task
distribution.

We conceptualized team cognition as a higher-order aggregate
factor that included two lower-order dimensions: transactive
memory and mental models. We provide analyses at both
higher- and lower-order levels of specificity. Transactive memory
was operationalized either behaviorally (Christian et al., 2014) or
cognitively (Lewis, Belliveau, Herndon, & Keller, 2007; Marques-
Quinteiro, Curral, Passos, & Lewis, 2013), and mental models were
typically assessed through concept maps (Marks et al., 2000) or
ratings of knowledge (Resick et al., 2010).

2.4. Categorizing input variables and moderators

We generated a list of all of the input variables used in each
study. Two researchers independently grouped together identical
and conceptually similar predictors at a higher-order and
lower-order level. Initial agreement was 98%, and through discus-
sion, was resolved to 100%. We coded cognitive ability as general
mental ability, usually reported as scores on an instrument such
as the Wonderlic test (e.g., LePine, 2003, 2005; Moon et al.,
2004; Randall et al., 2011). We coded the Big Five personality
dimensions (e.g., Costa & McCrae, 1985) of conscientiousness,
extraversion, openness to experience, emotional stability, and
agreeableness to be analyzed as lower-order dimensions, but also
collapsed them into an exploratory higher-order omnibus person-
ality category to maximize sample size (see Bowers, Pharmer, &
Salas, 2000; Ones, Viswesvaran, & Schmidt, 1993). Learning and
performance goal orientation were typically measured using sur-
veys (e.g., LePine, 2005; Porter, Webb, & Gogus, 2010) but in
some cases, were coded from team interactions (Woolley, 2009).
Leader briefings were manipulations (Randall et al., 2011;
Vashdi et al., 2013). We coded three sub-categories of team char-
acteristics factors: team tenure, team size, and task-related
knowledge.

We also coded two exogenous situational factors that should
positively relate to team adaptive performance: training and feed-
back. Training interventions were typically manipulations (e.g.,
Entin & Serfaty, 1999; Lewis, Belliveau, Herndon, & Keller, 2007),
but in one case was measured as the number of training activities
that members had attended (Chandler & Lyon, 2009). Feedback
was also typically operationalized as a manipulation where teams
were given feedback concerning their performance or the effective-
ness of their behaviors (e.g., Johnson et al., 2013; Konradt,
Schippers, Garbers, & Steenfatt, 2015), but in one case was opera-
tionalized as a continuous measure of the extent to which upper-
management provided the teamwith customer reactions to service
quality (de Jong & de Ruyter, 2004).

We also coded prior performance (i.e., Time 1 performance),
which reflects team performance before the stimulus. Time 1 per-
formance was typically operationalized in the same manner as
team adaptive performance (i.e., Time 2 performance). For exam-
ple, labels included decision effectiveness, decision-making accu-
racy, and accuracy, and were often delineated as ‘‘time 1” or
‘‘pre-change” performance.

Finally, we coded three potential moderating variables based
on available information. First, we coded whether the research
was conducted in the field versus in the laboratory. Second, we
coded whether performance was assessed using an objective or
subjective measurement strategy. Third, we coded team type,
based on Hollenbeck et al.’s (2012) typology of dimensions (i.e.,
authority differentiation, skill differentiation, and temporal
stability).

2.5. Coding of effect size information

The initial coding process involved the two coders recording
relevant information (e.g., correlations, sample size, internal con-
sistency). Using this process, initial agreement was 73%, and dis-
cussion resulted in 100% agreement.

2.6. Meta-analytic calculations

To analyze the data, we used a program (Burke, Borrero, Beal, &
Christian, 2016) which applies procedures proposed by Raju and
colleagues (RBNL; Raju, Burke, Normand, & Langlois, 1991). The
RBNL method estimates construct-level effect sizes by correcting
for artifactual error using sample-based artifact data (i.e., reliabil-
ity estimates from the primary studies) to correct for error in the
effect size estimate (i.e., sampling error, unreliability of measures).
We used a random effects model to estimate standard errors of the
mean corrected correlations (Burke & Landis, 2003), which results
in more accurate Type I error rates and more realistic confidence



Table 2
Sample-based mean reliability estimates.

k Nt Mean reliability estimate

Criterion
Team adaptive performance 10 716 0.89

Predictors
Adaptive mechanisms
Team processes
Communication 8 356 0.89
Coordination 10 747 0.86
Stimulus-specific actions 9 607 0.91
Learning behavior 7 584 0.88
Plan formulation 6 345 0.83

Team cognition
Mental models 1 98 0.88
Transactive memory 1 42 0.75

Inputs
Cognitive ability 7 623 0.90
Personality
Conscientiousness 4 350 0.85
Emotional stability 4 338 0.83
Extraversion 2 206 0.82
Openness 3 314 0.83
Agreeableness 2 180 0.87

Team goal orientation
Learning orientation 4 330 0.79
Performance orientation 2 201 0.82

Leader briefing – – –
Team characteristics
Team tenure – – –
Team size – – –
Task-related knowledge – – –

Situational factors
Feedback 2 202 0.72
Training intervention – – –

Prior performance 4 261 0.95

Note. When no reliability (alpha) was reported (for leader briefing, team tenure,
team size, task-related knowledge, and training), we present non-disattenuated
correlations. Nt = Sample size (team-level).
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intervals than do fixed effects models (e.g., Erez, Bloom, & Wells,
1996; Overton, 1998). In the case where reliability information
was not provided for a particular effect, we substituted estimates
of reliability, based on sample size-weighted mean reliabilities
for each construct measure within the study population (see
Table 3). For objective measures (e.g., simulation score), no correc-
tions for unreliability were made. Finally, when a single study
reported measuring the same construct in multiple ways (i.e.,
non-independence), we computed a sample-weighted mean corre-
lation within each analysis. To address the file-drawer problem—
that non-significant findings are unlikely to be published—we cal-
culated the fail-safe k statistic (Dalton, Aguinis, Dalton, Bosco, &
Pierce, 2012; Rosenthal, 1979). The fail-safe k indicates the number
of additional studies with an effect size of zero needed to reduce
our estimates to 0.01.

2.7. Meta-analytic path analysis

We applied path analysis techniques to our meta-analytic data
to test an exemplar model of the theoretical relationships among
our focal variables. We created an input correlation matrix of cor-
rected correlations using two decision criteria: (a) the variables
should be a representative test of our model (i.e., they must repre-
sent a theoretically derived combination of distal inputs, proximal
adaptive mechanisms, and adaptive performance); and (b) the
variables should represent the largest possible combination of
sample-sizes in each cell of the matrix (see Christian et al.,
2009). After these decision rules were applied, we settled on a
model integrating conscientiousness, cognitive ability, team pro-
cesses, team cognition, and team adaptive performance. The input
matrix consisted of 10 cells. Following recommendations by
Viswesvaran and Ones (1995), in the one cell for which our pri-
mary studies did not have data (cognitive ability’s relation with
conscientiousness), we computed an assumed meta-analytic effect
size using available data from general team studies. The harmonic
mean was input as the overall sample size as it gives less weight to
large samples than the arithmetic mean and is more conservative
(Viswesvaran & Ones, 1995). We report overall model fit statistics
and the magnitudes of direct and indirect effects.

3. Results

For a description of the information coded, see Appendix A, and
for sample-based mean reliability estimates, see Table 2. We pre-
sent correlations disattenuated for unreliability in both predictor
and criterion, consistent with our focus on construct-level relation-
ships. Unless otherwise stated, the reported effects are statistically
significant at p < 0.05 (i.e., the 95% confidence interval excludes
zero).

3.1. Fail-safe analyses

We report the results of the fail-safe k tests for the main and for
the moderators. Guidelines for interpreting the fail-safe k statistic
suggest that the fail-safe k should be larger than five times the
number of the studies included in the effect size calculation plus
ten (Hedges & Olkin, 1985; Rosenthal, 1979). As shown in Tables
6 and 7, some input variables failed to meet this criterion, and thus
the effects should be interpreted with caution.

3.2. General expectations

We expected to find moderate to strong effects on team adap-
tive performance for proximal factors and weak to moderate
effects for distal input factors. Although much research has fol-
lowed Cohen’s (1988) guidelines for magnitude, which suggest
that effect sizes between 0.1 and 0.3 are considered weak, effect
sizes between 0.3 and 0.5 are considered moderate, and effect sizes
greater than 0.5 are considered strong, more recent work has found
that these effect sizes are arbitrarily high (e.g., Bosco, Aguinis,
Singh, Field, & Pierce, 2014; Hemphill, 2003). Bosco et al. (2014)
analyzed 147,328 correlations, and made recommendations based
on the actual distributions of effect sizes reported in the literature.
Their results suggest that when examining relationships that
include actual behaviors (k = 7958), they report effect sizes of
0.10 at the 33rd percentile, 0.16 at the 50th percentile, and 0.24
at the 67th percentile. Given these recent findings, we use the
benchmark of less than 0.10 to represent a weak effect, between
0.10 and 0.24 to represent a moderate effect, and greater than
0.24 to represent a strong effect.
3.3. Adaptive mechanisms and team adaptive performance

Hypothesis 1 predicted that all five team processes would be
moderately to strongly related to team adaptive performance.
Overall, team processes were strongly related to team adaptive
performance (Mq = 0.34), and for the lower-order factors, effect
sizes were Mq = 0.22, Mq = 0.30, Mq = 0.41, Mq = 0.27, and
Mq = 0.24 for communication, coordination, SSAs, learning behav-
ior, and plan formulation, respectively (see Table 3). Thus, Hypoth-
esis 1 was supported. Hypothesis 2, that team cognition would be
moderately to strongly related to team adaptive performance was
supported; overall, team cognition was moderately related
(Mq = 0.19), and for the lower-order factors, transactive memory



Table 3
Results of meta-analysis of team processes and emergent states with team adaptive performance.

95% CI 80% CV

Construct category k Nt Mr SDr Mq SEMq L U SDp L U Q kFS

Team processes 38 2424 0.32 0.20 0.34 0.03 0.28 0.41 0.17 0.13 0.55 173.70*** 1235
Communication 12 653 0.20 0.19 0.22 0.06 0.11 0.32 0.14 0.03 0.40 30.99** 235
Coordination 16 1098 0.28 0.22 0.30 0.05 0.20 0.41 0.19 0.06 0.54 81.14** 457
Stimulus-specific actions 14 902 0.39 0.11 0.41 0.03 0.35 0.47 0.03 0.37 0.45 21.43y 569
Learning behavior 9 704 0.24 0.24 0.27 0.08 0.11 0.43 0.22 �0.01 0.55 88.07** 222
Plan formulation 6 345 0.21 0.08 0.24 0.03 0.17 0.30 0.00 – – 1.99 134

Team cognition 9 593 0.18 0.17 0.19 0.06 0.08 0.30 0.12 0.04 0.34 18.69* 156
Mental models 6 403 0.13 0.14 0.13 0.06 0.02 0.25 0.07 0.04 0.23 7.86 76
Transactive memory 3 190 0.28 0.16 0.30 0.09 0.12 0.49 0.11 0.16 0.45 6.46* 82

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel & Kammeyer-Mueller, 2008; Steel, Kammeyer-Mueller, & Paterson, 2015); Q = homogeneity statistic; kFS = fail-safe k statistic.
y p < 0.10.

* p < 0.05.
** p < 0.01.
*** p < 0.001.
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was strongly related to adaptive performance (Mq = 0.30), and
mental models were moderately related to adaptive performance
(Mq = 0.13).8
3.4. Adaptive stimulus origin as a moderator

We tested moderation using the Q statistic, which compares the
level of variance across the studies to the sampling error variance
(Hedges & Olkin, 1985). The Q test is analogous to an F test in
ANOVA and can be interpreted similarly (Liu, Huang, & Wang,
2014). A significant Q statistic indicates that there may be
unknown variables accounting for differences between studies
(Liu et al., 2014). From the Q statistic, a between-groups Q can be
calculated (QB), and a significant QB statistic indicates that the
effect sizes significantly differ across levels of the proposed moder-
ator (Liu et al., 2014; Park & Shaw, 2013).

The results of the moderator tests for stimulus origin are
reported in Table 4.9 For these tests, we had sufficient k to focus
on the lower-order factors for team processes, and we focus on
the aggregate level for team cognition. Hypothesis 3a predicted
that adaptive stimulus origin would moderate the relationship
between communication and team adaptive performance, and
was supported, QB (1) = 10.48, p < 0.01, as the relationship was
stronger for teams facing external (Mq = 0.33) versus internal adap-
tive stimuli (Mq = 0.10). Hypothesis 3b proposed that adaptive
stimulus origin would moderate the relationship between coordi-
nation and team adaptive performance, and was supported, QB

(1) = 13.25, p < 0.01, as the relationship was stronger for teams
facing external (Mq = 0.36) versus internal adaptive stimuli
(Mq = 0.18). Hypothesis 3c proposed that adaptive stimulus origin
would moderate the relationship between SSAs and team adaptive
performance, and was supported, QB (1) = 4.73, p < 0.05, as the rela-
tionship was stronger for teams facing external (Mq = 0.45) versus
internal adaptive stimuli (Mq = 0.34). Unfortunately, due to lack
of availability of primary studies, we could not examine Hypothesis
3d, the moderating role of origin in the relationship between learn-
ing behavior and adaptive performance. Hypothesis 3e proposed
that adaptive stimulus origin would moderate the relationship
8 Although we focused on team cognition, we also analyzed the relationship
between team adaptive performance with team efficacy (k = 3, Mq = 0.22, CI (�0.05,
0.48) and empowerment (k = 2, Mq = 0.09, CI (�0.17, 0.35).

9 Two studies (Woolley, 2009; Zellmer-Bruhn, 2003) contained elements of both
types of origin and were excluded from the moderator tests.
between plan formulation and team adaptive performance, and
was not supported, QB (1) = 1.33, p = ns. Hypothesis 4 proposed that
adaptive stimulus origin would moderate the relationship between
team cognition and team adaptive performance, and was not
supported, QB (1) = 0.03, p = ns.

3.5. Adaptive stimulus duration as a moderator

The results of the moderator tests for stimulus duration are
reported in Table 5.10 As with origin, we focus on the lower-order
factors for team processes, and the aggregate for team cognition.
Hypothesis 5a predicted that adaptive stimulus duration would
moderate the relationship between communication and team adap-
tive performance, and was supported, QB (1) = 12.26, p < 0.01, as the
relationship was stronger for teams facing temporary (Mq = 0.49)
versus sustained adaptive stimuli (Mq = 0.18). Hypotheses 5b, 5c,
and 5d were not supported, as adaptive stimulus duration did not
moderate the relationship between adaptive team performance
and coordination (QB (1) = 2.88, p = ns), SSAs (QB (1) = 0.68, p = ns),
or plan formulation (QB (1) = 0.02, p = ns) respectively. Hypothesis
5e proposed that adaptive stimulus duration would moderate the
relationship between learning behavior and team adaptive perfor-
mance, and was supported, QB (1) = 3.90, p < 0.05, as the relationship
was stronger for teams facing sustained (Mq = 0.32) versus tempo-
rary adaptive stimuli (Mq = 0.20). Hypothesis 6 proposed that adap-
tive stimulus duration would moderate the relationship between
team cognition and team adaptive performance, and was supported,
QB (1) = 4.49, p < 0.05, as the relationship was stronger for teams fac-
ing temporary (Mq = 0.37) versus sustained adaptive stimuli
(Mq = 0.16).

3.6. Inputs

Our general expectations concerning the input-process and
input-team adaptive performance relationships received some
support (see Tables 6 and 7). Cognitive ability was strongly related
to team processes (Mq = 0.29) and moderately related to team
adaptive performance (Mq = 0.18). Conscientiousness (Mq = 0.14),
extraversion (Mq = 0.11), and openness (Mq = 0.12) were moder-
ately related to processes. Emotional stability was moderately
related (Mq = 0.14) and openness was weakly related (Mq = 0.08)
10 One study (Magni, Maruping, Hoegl, & Proserpio, 2013) contained both types of
duration and was excluded from the moderator tests.



Table 4
Adaptive stimulus origin as a moderator of the team process-team adaptive performance relationship.

Construct category 95% CI 80% CV

Origin k Nt Mr SDr Mq SEMq L U SDp L U Q QB kFS

Prior performance
Internal 9 671 0.38 0.15 0.38 0.05 0.28 0.48 0.12 0.23 0.53 21.56** 1.85 332
External 7 507 0.29 0.24 0.30 0.09 0.12 0.48 0.22 0.03 0.58 80.30** 201

Team processes
Internal 10 727 0.23 0.20 0.24 0.06 0.11 0.37 0.17 0.02 0.46 47.32** 22.29** 222
External 26 1492 0.34 0.19 0.38 0.04 0.31 0.46 0.15 0.19 0.58 103.25** 965

Communication
Internal 4 326 0.10 0.17 0.10 0.09 �0.07 0.27 0.14 �0.07 0.28 11.17* 10.48** 37
External 8 327 0.31 0.13 0.33 0.05 0.24 0.42 0.00 – – 9.34 249

Coordination
Internal 4 324 0.18 0.23 0.18 0.12 �0.05 0.41 0.21 �0.09 0.44 22.58** 13.25** 66
External 12 774 0.32 0.19 0.36 0.05 0.25 0.46 0.15 0.16 0.55 45.31** 415

Stimulus-specific actions
Internal 3 208 0.33 0.09 0.34 0.05 0.24 0.44 0.00 – – 2.19 4.73* 98
External 9 497 0.42 0.13 0.45 0.04 0.37 0.53 0.04 0.39 0.50 13.12 405

Learning behavior
Internal – – – – – – – – – – – – –
External 8 667 0.22 0.22 0.24 0.08 0.09 0.40 0.19 �0.00 0.49 75.25** 178

Plan formulation
Internal 2 156 0.27 0.04 0.29 0.03 0.24 0.35 0.00 – – 0.22 1.33 57
External 3 99 0.13 0.07 0.14 0.04 0.06 0.22 0.00 – – 0.44 38

Team cognition
Internal 2 148 0.22 0.04 0.22 0.03 0.16 0.28 0.00 – – 0.28 0.03 42
External 7 445 0.27 0.19 0.18 0.07 0.03 0.32 0.15 �0.01 0.37 18.38 112

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel & Kammeyer-Mueller, 2008; Steel et al., 2015); Q = homogeneity statistic; QB = homogeneity statistic Q between groups;
kFS = fail-safe k statistic.

* p < 0.05.
** p < 0.01.

Table 5
Adaptive stimulus duration as a moderator of the team process-team adaptive performance relationship.

Construct category 95% CI 80% CV

Duration k Nt Mr SDr Mq SEMq L U SDp L U Q QB kFS

Prior performance
Temporary 3 241 0.37 0.13 0.37 0.07 0.23 0.52 0.08 0.27 0.47 4.12 1.33 109
Sustained 13 937 0.33 0.21 0.34 0.06 0.22 0.47 0.19 0.10 0.58 98.26** 424

Team processes
Temporary 16 865 0.36 0.17 0.38 0.04 0.30 0.46 0.12 0.23 0.53 40.86** 1.04 598
Sustained 21 1488 0.30 0.22 0.32 0.05 0.22 0.41 0.19 0.08 0.56 131.58** 622

Communication
Temporary 4 80 0.45 0.12 0.49 0.06 0.37 0.61 0.00 – – 2.22 12.26** 192
Sustained 8 573 0.17 0.17 0.18 0.06 0.06 0.29 0.12 0.03 0.33 16.51* 129

Coordination
Temporary 6 428 0.26 0.11 0.29 0.05 0.20 0.38 0.00 – – 6.70 2.88 170
Sustained 10 670 0.29 0.26 0.31 0.08 0.15 0.47 0.24 0.00 0.62 71.56** 287

Stimulus-specific actions
Temporary 7 422 0.42 0.12 0.43 0.05 0.34 0.52 0.06 0.35 0.51 12.25 0.68 299
Sustained 6 409 0.38 0.11 0.40 0.04 0.32 0.49 0.00 – – 7.46 238

Learning behavior
Temporary 2 254 0.18 0.23 0.20 0.16 �0.11 0.51 0.21 �0.07 0.47 28.25** 3.90* 37
Sustained 6 404 0.29 0.26 0.32 0.10 0.12 0.53 0.23 0.03 0.61 53.37** 175

Plan formulation
Temporary 2 21 0.24 0.05 0.27 0.04 0.20 0.35 0.00 – – 0.05 0.02 52
Sustained 4 324 0.21 0.08 0.23 0.04 0.16 0.31 0.00 – – 1.92 89

Team cognition
Temporary 2 82 0.31 0.24 0.37 0.17 0.03 0.70 0.19 0.12 0.62 5.52* 4.49* 62
Sustained 7 511 0.16 0.13 0.16 0.05 0.06 0.26 0.07 0.07 0.24 8.68 108

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel and Kammeyer-Mueller, 2008; Steel et al., 2015); Q = homogeneity statistic; QB = homogeneity statistic Q between groups;
kFS = fail-safe k statistic.

* p < 0.05.
** p < 0.01.
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Table 6
Results of meta-analysis of inputs with team processes.

95% CI 80% CV

Construct category k Nt Mr SDr Mq SEMq L U SDp L U Q kFS

Cognitive ability 7 623 0.27 0.12 0.29 0.04 0.20 0.37 0.06 0.21 0.36 8.67 193
Personality 6 530 0.06 0.10 0.07 0.04 �0.01 0.15 0.00 – – 4.92 35

Conscientiousness 4 350 0.13 0.09 0.14 0.04 0.05 0.23 0.00 – – 2.41 52
Emotional stability 3 274 0.04 0.05 0.05 0.03 �0.01 0.11 0.00 – – 0.56 12
Extraversion 2 142 0.10 0.03 0.11 0.02 0.06 0.15 0.00 – – 0.12 19
Openness 3 314 0.11 0.10 0.12 0.06 0.01 0.23 0.00 – – 2.71 33
Agreeableness 2 180 �0.11 0.13 �0.12 0.10 �0.30 0.07 0.08 �0.22 �0.02 2.90 21

Team goal orientation 2 154 0.25 0.19 0.26 0.13 0.00 0.52 0.15 0.08 0.45 4.78* 54
Learning orientation 2 154 0.23 0.09 0.26 0.06 0.13 0.38 0.00 – – 1.17 47
Performance orientation 2 154 0.26 0.46 0.27 0.33 �0.37 0.91 0.45 �0.31 0.85 38.69** 59

Leader briefing 2 291 0.22 0.03 0.23 0.02 0.19 0.27 0.00 – – 0.30 44
Team characteristics

Tenure 4 207 0.05 0.07 0.05 0.03 �0.01 0.11 0.00 – – 0.80 15
Size 6 549 �0.01 0.06 �0.01 0.03 �0.06 0.04 0.00 – – 2.13 0
Task-related knowledge 3 192 0.06 0.16 0.06 0.09 �0.11 0.24 0.09 �0.06 0.19 4.64 14

Feedback 5 404 0.09 0.20 0.11 0.09 �0.07 0.28 0.17 �0.11 0.32 17.40** 44
Training intervention 5 189 0.34 0.27 0.36 0.12 0.12 0.59 0.24 0.05 0.66 22.26** 168
Prior performance 6 394 0.10 0.10 0.10 0.04 0.02 0.18 0.00 – – 3.87 54

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel and Kammeyer-Mueller, 2008; Steel et al., 2015); Q = homogeneity statistic; kFS = fail-safe k statistic.

* p < 0.05.
** p < 0.01.

Table 7
Results of meta-analysis of inputs with team adaptive performance.

95% CI 80% CV

Construct category k Nt Mr SDr Mq SEMq L U SDp L U Q kFS

Cognitive ability 7 623 0.16 0.15 0.18 0.06 0.06 0.28 0.11 0.03 0.31 14.76* 112
Personality 7 594 0.04 0.06 0.05 0.02 �0.00 0.09 0.00 – – 1.96 24

Conscientiousness 4 350 0.03 0.05 0.03 0.02 �0.02 0.08 0.00 – – 0.68 9
Emotional stability 4 338 0.12 0.10 0.14 0.05 0.04 0.24 0.00 – – 3.10 49
Extraversion 3 206 0.02 0.04 0.03 0.03 �0.02 0.08 0.00 – – 0.33 5
Openness 3 314 0.08 0.07 0.08 0.04 0.01 0.16 0.00 – – 1.37 22
Agreeableness 2 180 �0.04 0.06 �0.04 0.04 �0.12 0.04 0.00 – – 0.52 6

Team goal orientation 6 460 0.20 0.09 0.22 0.04 0.15 0.29 0.00 – – 3.03 129
Learning orientation 6 460 0.19 0.07 0.21 0.03 0.16 0.26 0.00 – – 1.95 119
Performance orientation 3 291 0.23 0.15 0.24 0.09 0.07 0.41 0.11 0.10 0.38 5.58 71

Leader briefing 2 291 0.01 0.04 0.01 0.02 �0.04 0.06 0.00 – – 0.35 0
Team characteristics

Tenure 3 77 �0.12 0.15 �0.13 0.09 �0.30 0.04 0.00 – – 1.57 35
Size 6 587 0.10 0.13 0.11 0.05 0.00 0.21 0.07 0.01 0.20 9.90 59
Task-related knowledge 4 367 0.10 0.07 0.11 0.04 0.04 0.18 0.00 – – 1.84 40

Feedback 5 404 0.06 0.23 0.05 0.10 �0.15 0.26 0.20 �0.21 0.31 20.26** 37
Training intervention 7 333 0.35 0.21 0.36 0.08 0.21 0.51 0.17 0.14 0.58 20.36** 242
Prior performance 16 1178 0.34 0.20 0.35 0.05 0.25 0.44 0.17 0.12 0.57 103.71** 535

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel and Kammeyer-Mueller, 2008; Steel et al., 2015); Q = homogeneity statistic; kFS = fail-safe k statistic.

* p < 0.05.
** p < 0.01.
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to team adaptive performance. Learning orientation was strongly
related to team processes (Mq = 0.26) and was moderately related
to team adaptive performance (Mq = 0.21). Performance orienta-
tion was moderately related to team adaptive performance
(Mq = 0.24). Leader briefing was moderately related to team pro-
cesses (Mq = 0.23). Feedback did not have a significant relation
with either team processes or team performance. Training inter-
ventions were strongly related to both team processes
(Mq = 0.36) and performance (Mq = 0.36). Prior performance had
a moderate relation with team processes (Mq = 0.10) and a strong
relation with performance (Mq = 0.35).
We report relations between emergent states and team pro-
cesses in Table 8.

3.7. Exploratory moderator analyses

We found no evidence of moderation for laboratory versus field
studies for team processes as a higher-order variable (see Table 9).
However for the lower-order factors, we did find some differences.
The communication-team adaptive performance relationship was
stronger in field versus laboratory studies (Mq = 0.57 vs. 0.19),
whereas the learning behavior-team adaptive performance



Table 8
Results of meta-analysis of emergent states with team processes.

95% CI 80% CV

Construct category k Nt Mr SDr Mq SEMq L U SDp L U Q kFS

Team cognition 8 505 0.26 0.17 0.29 0.06 0.17 0.41 0.12 0.14 0.44 15.50* 212
Mental models 6 385 0.23 0.16 0.26 0.07 0.13 0.38 0.10 0.13 0.39 9.76 143
Transactive memory 2 120 0.34 0.17 0.39 0.12 0.16 0.62 0.11 0.24 0.53 3.90* 71

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel and Kammeyer-Mueller, 2008; Steel et al., 2015); Q = homogeneity statistic; kFS = fail-safe k statistic.

* p < 0.05.

Table 9
Moderator analyses by design, measurement, and team type: relations between team processes and team adaptive performance.

Construct category 95% CI 80% CV

Moderator k Nt Mr SDr Mq SEMq L U SDq L U Q QB kFS

Team processes
Field 12 564 0.29 0.18 0.34 0.05 0.23 0.44 0.12 0.18 0.49 30.93** 0.12 386
Laboratory 26 1861 0.32 0.21 0.35 0.04 0.27 0.42 0.18 0.12 0.57 141.98** 851

Communication
Field 3 38 0.51 0.14 0.57 0.08 0.41 0.73 0.00 – – 1.02 10.90** 169
Laboratory 9 615 0.18 0.17 0.19 0.06 0.08 0.30 0.12 0.03 0.35 19.07* 159

Coordination
Field 6 407 0.24 0.11 0.28 0.05 0.19 0.37 0.00 – – 6.25 3.63 161
Laboratory 10 691 0.30 0.26 0.32 0.08 0.15 0.48 0.24 0.01 0.62 71.26** 295

Stimulus-specific actions
Field 5 234 0.33 0.10 0.39 0.05 0.31 0.48 0.00 – – 3.19 0.28 196
Laboratory 9 668 0.41 0.12 0.42 0.04 0.35 0.50 0.06 0.34 0.50 17.39* 372

Learning behavior
Field 3 304 0.18 0.21 0.20 0.12 �0.04 0.43 0.18 �0.04 0.43 29.43** 5.73* 54
Laboratory 6 400 0.29 0.25 0.33 0.10 0.12 0.53 0.23 0.04 0.62 52.91** 177

Plan formulation
Field 2 21 0.24 0.05 0.27 0.04 0.20 0.35 0.00 – – 0.05 0.02 52
Laboratory 4 324 0.21 0.08 0.23 0.04 0.16 0.31 0.00 – – 1.92 89

Team processes
Objective measure 27 2016 0.30 0.20 0.32 0.04 0.24 0.40 0.17 0.10 0.54 151.32** 5.87* 824
Subjective measure 11 408 0.39 0.16 0.45 0.05 0.35 0.55 0.06 0.37 0.53 16.97 483

Team processes
Authority differentiation (low) 34 2457 0.23 0.14 0.25 0.02 0.20 0.30 0.08 0.15 0.35 88.47** 20.83** 800
Authority differentiation (high) 5 284 0.35 0.15 0.36 0.07 0.23 0.50 0.09 0.26 0.47 8.29 178
Skill differentiation (low) 6 490 0.26 0.20 0.28 0.08 0.13 0.44 0.17 0.07 0.49 25.15** 5.79* 157
Skill differentiation (high) 9 757 0.19 0.08 0.19 0.03 0.14 0.24 0.00 – – 4.46 166
Temporal stability (low) 27 1935 0.24 0.15 0.26 0.03 0.20 0.32 0.10 0.14 0.39 81.18** 1.46 662
Temporal stability (high) 10 499 0.30 0.12 0.33 0.04 0.25 0.40 0.00 – – 10.12 325

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; consistent with past work, SDp was recoded as 0 when
variance estimates were negative (e.g., Steel and Kammeyer-Mueller, 2008; Steel et al., 2015). Q = homogeneity statistic; QB = homogeneity statistic Q between groups;
kFS = fail-safe k statistic. Team types were only included when coded as ‘‘low” or ‘‘high”; ‘‘medium” levels were excluded.

* p < 0.05.
** p < 0.01.
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relationship was stronger in lab studies than in field studies
(Mq = 0.33 vs. 0.20). The team process-team adaptive performance
relationship was significantly stronger for subjective (Mq = 0.45)
versus objective measures (Mq = 0.32).11 We found some evidence
for the moderating effect of team type. The process-performance
relationship was stronger for teams high in authority differentiation
compared to those lower in differentiation (Mq = 0.36 vs. 0.25), and
for teams low in skill differentiation compared to those higher in dif-
ferentiation (Mq = 0.28 vs. 0.19).
11 This result is consistent with other meta-analyses of the teams literature (e.g.,
Gully, Incalcaterra, Joshi, & Beaubien, 2002; Mesmer-Magnus & DeChurch, 2009) and
can likely be explained by common-method inflation of scores for subjective
measures, which are more likely to be contaminated by rater bias and other non-
performance relevant variation (Campbell et al., 1993).
3.8. Exemplar path model

Table 10 presents the team-level correlations between the
variables included in the exemplar path model. We constructed a
meta-analytic correlation matrix12 using corrected effect sizes,
and after removing one outlier correlation (r = �0.08 for the team
cognition-performance relationship, Santos, Passos, &
Uitdewilligen, 2015), the harmonic mean sample size was 228 teams
(see Viswesvaran & Ones, 1995). In line with our theorizing, we
tested a full mediation model in which conscientiousness and
cognitive ability were exogenous and team processes and team
cognition were endogenous mediators, which in turn were directly
12 The correlation between conscientiousness and cognitive ability was computed
from correlations reported in Barrick, Stewart, Neubert, and Mount (1998), LePine
(2003), and Neuman and Wright (1999).



Table 10
Meta-analysis of relationships between variables in exemplar path model.

Construct Conscientiousness Cognitive ability Team processes Team cognition Team adaptive perf.

Mr, Mq

(95% CI)
k

SDq

(SEMq)
Nt

Mr, Mq

(95% CI)
k

SDq

(SEMq)
Nt

Mr, Mq

(95% CI)
k

SDq

(SEMq)
Nt

Mr, Mq

(95% CI)
k

SDq

(SEMq)
Nt

Mr, Mq

(95% CI)
k

SDq

(SEMq)
Nt

1. Conscientiousness – –

2. Cognitive ability 0.10, 0.11a

(�0.09, 0.32)
0.22
(0.11)

4 276 – –

3. Team processes 0.13, 0.14
(0.05, 0.23)

0.09
(0.04)

0.27, 0.29
(0.20, 0.37)

0.11
(0.04)

4 350 7 623 – –

4. Team cognition 0.12, 0.13
(0.13, 0.13)

0.00
(0.00)

0.28, 0.29
(0.29, 0.29)

0.00
(0.00)

0.26, 0.29
(0.17, 0.41)

0.17
(0.06)

1 74 1 74 8 505 – –

5. Team adaptive
performance

0.03, 0.03
(�0.02, 0.08)

0.05
(0.02)

16, 0.17
(0.06, 0.28)

0.15
(0.06)

0.32, 0.34
(0.28, 0.41)

0.20
(0.03)

0.21, 0.22
(0.12, 0.32)

0.15
(0.05)

4 350 7 623 38 2424 8 525 – –

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level);Mr = mean uncorrected correlation;Mq = mean corrected correlation
(corrected for unreliability in the predictor and criterion); 95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; SEMq = standard error of Mq.
Data presented does not include the outlier study for the team cognition-team adaptive performance relationship.

a Assumed values, calculated as corrected sample-weighted mean correlations derived from Barrick et al. (1998), LePine (2003), and Neuman and Wright (1999).

Table 11
Direct, indirect, and total effects of conscientiousness and cognitive ability for
adaptive mechanisms and team adaptive performance.

Model Direct effects Indirect effects Total effects

Team processes
Conscientiousness 0.11 – 0.11
Cognitive ability 0.28 – 0.28

Team cognition
Conscientiousness 0.10 – 0.10
Cognitive ability 0.28 – 0.28

Team adaptive performance
Conscientiousness – 0.05 0.05
Cognitive ability – 0.12 0.12
Team processes 0.30 – 0.30
Team cognition 0.13 – 0.13

Note. All computations were conducted by inputting the harmonic mean for the
sample size Nh = 228 teams.

J.S. Christian et al. / Organizational Behavior and Human Decision Processes 140 (2017) 62–89 75
related to team adaptive performance. We evaluated the fit of the
model using the goodness of fit (GFI) index and the root mean
squared residual (RMSR), which are typically indicators of good fit
when the GFI is greater than or equal to 0.90 and the RMSR is less
than or equal to 0.08 (e.g., Browne & Cudeck, 1993; Mathieu,
Gilson, & Ruddy, 2006). Although we report fit indices, we focus on
the magnitudes of direct and indirect effects when assessing fit
(e.g., Christian et al., 2009).

During model specification we allowed conscientiousness and
cognitive ability to correlate because they are related (e.g.,
Barrick et al., 1998; Neuman & Wright, 1999), and consistent with
past research (e.g., Marks et al., 2000; Randall et al., 2011; Resick
et al., 2010), we allowed the disturbance terms for team pro-
cesses and team cognition to correlate. This model demonstrated
a good fit with the data, v2(2) = 0.9, p = ns, GFI = 0.99,
RMSR = 0.01. Aside from the path from conscientiousness to team
cognition, all paths were significant (p-values ranging from
<0.001 to <0.10), which provides some support for our proposed
model. Although the relationship between conscientiousness
and team cognition was not significant, the effect was in the
hypothesized direction and we decided to retain this model as
our final model due to its good fit and to retain parsimony (see
Fig. 2). In Table 11, we report the direct, indirect, and total effects
and note that a majority of these effects are moderate to large,
further supporting our model.
Fig. 2. Maximum-likelihood parameter estimate for the hypothesized model. St
3.9. Supplemental analysis

Communications research has operationalized communica-
tions in a variety of ways, from simple information transfer or
allocation (e.g., Johnson et al., 2006; Moon et al., 2004) to in-
depth information processing and elaboration (e.g., Randall
et al., 2011; Resick, Murase, Randall, & DeChurch, 2014). As the
atistics are standardized path coefficients. y p < 0.10, * p < 0.05, ** p < 0.001.



Table 12
Analysis of the communication-team performance relationship by communication type.

95% CI 80% CV

Construct category k Nt Mr SDr Mq SEMq L U SDp L U Q QB kFS

Type of communication
Information transfer 6 321 0.15 0.22 0.15 0.09 �0.02 0.33 0.18 �0.07 0.38 22.63** 0.92 82
Elaboration 5 318 0.25 0.12 0.26 0.06 0.15 0.37 0.02 0.23 0.29 5.03 124

Note. k = the number of independent effect sizes included in each analysis; Nt = sample size (team-level). Mr = mean uncorrected correlation; SDr = standard deviation of
uncorrected correlations; Mq = mean corrected correlation (corrected for unreliability in the predictor and criterion; bolded values = p < 0.05); SEMq = standard error of Mq;
95% CI = 95% Confidence Interval for Mq; SDq = standard deviation of estimated q’s; 80% CV = 80% Credibility Interval; Q = homogeneity statistic; QB = homogeneity statistic Q
between groups; kFS = fail-safe k statistic. k = 11 (not 12) because one study (Waller et al., 2004) could not be classified.
** p < 0.01.
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type of the communication may determine its efficacy as an
adaptive mechanism, we completed a supplemental analysis of
the communications data where we coded communications as
either one-way information sharing/transfer, or as the collective
processing of information within the group (i.e., information elab-
oration). The results of this analysis show that richer elaboration
processes have a stronger (and significant) relationship with team
adaptive performance (Mq = 0.26, CI: 0.15, 0.37) whereas one-way
information transfer communications did not demonstrate a sig-
nificant relationship with team adaptive performance (Mq = 0.15,
CI: �0.02, 0.33). These effects were not significantly different
from each other (see Table 12).
4. Discussion

We have developed a conceptual model of the team adapta-
tion process based on prior theorizing (e.g., Burke et al., 2006)
that views adaptation within an IMOI framework. We extend
prior work by developing theory and empirically examining the
moderating role of the origin and duration of adaptive stimuli.
We found some compelling support for our hypotheses that
the origin and duration of an adaptive stimulus may determine
the ways that teams can maximize performance under non-
routine circumstances. Indeed, 6 of our 11 moderator hypotheses
were supported. Adaptive stimulus origin moderated the
relationships between communication, coordination, and
stimulus-specific actions with team adaptive performance, but
not those for plan formulation or team cognition. Adaptive
stimulus duration moderated the relationships between
communication, learning behavior, and team cognition with
team adaptive performance, but not those for coordination,
stimulus-specific actions, and plan formulation. Given these
findings, our results should energize researchers to consider
the type of changes teams face, and echo calls to attend to con-
text in organizational behavior research (e.g., Heath & Sitkin,
2001; Johns, 2006). Further, our study is the first to empirically
examine the inputs and mechanisms that lead to effective team
adaptation in different situations.

4.1. Theoretical implications

Perhaps most importantly, our results suggest that context—the
nature of the stimuli—moderates the relationship between team
processes and emergent states with team adaptive performance.
Our findings suggest an answer for why certain processes or
emergent states are reported as highly effective for team
performance in some studies, yet less beneficial in others. We
theorized and found that in general, team processes and emergent
states were more effective in helping teams ‘‘deal with” changes in
their external environment, versus changes in their internal
environment. We also theorized and found that learning behavior
was more effective in sustained adaptive contexts, compared to
temporary adaptive contexts.

This research helps to both support and extend previous theo-
rizing in this area. Our integrated conceptual model combines
seminal IMOI research (Ilgen et al., 2005) with more recent theo-
rizing concerning the team adaptation process (Maynard et al.,
2015; Rosen et al., 2011). We provide additional support for
adaptation as an unfolding process where adaptability (i.e., inputs)
influences adaptive mechanisms (i.e., team processes and emer-
gent states), which in turn affect team adaptive performance. Yet,
thus far, models of team adaptation have not differentiated by
context, and our contextual moderators—stimulus origin and
duration—provide an important extension to these models. For
example, Burke et al.’s (2006) model of the adaptive cycle and
adaptive team performance assumes that teams experience a ser-
ies of unfolding phases over time, integrating inputs, processes,
and emergent states. Yet, the model does not take into account
the context in which the adaptation occurs. Our theorizing—and
empirical results—suggest that the adaptive stimulus is a valuable
moderator. Thus, these findings should be integrated into future
team adaptation theory-building, such that the type of stimulus
faced by the team is viewed as an important moderator of the
process-performance relationship.

Using this model, researchers will see new boundaries for infer-
ences that can be drawn from their findings based on the context
and nature of the stimulus. According to Johns (2006, p. 388), ‘‘if
we do not understand situations, we will not understand person-
situation interactions,” and thus, the current work represents an
important ‘‘next step” in theory-building for the team adaptation
literature.

We also relied on previous theory (e.g., Burke et al., 2006;
Ilgen et al., 2005; Kozlowski et al., 1999) to quantitatively sum-
marize and compare the predictors of team adaptive performance
in general. This is a significant step forward, because thus far our
understanding of which factors are theoretically relevant for team
performance under non-routine circumstances has been limited.
In doing so, we move the literature forward by empirically
demonstrating the importance of adaptive mechanisms. We
found that team processes—especially stimulus-specific actions,
coordination, and learning behavior—are particularly important
for success when teams face non-routine circumstances. We also
found that team cognition, particularly transactive memory,
represents another key factor in effective team adaptive
performance.

In general, we found support for the idea that distal antece-
dents (e.g., inputs) influenced performance more weakly than
proximal mechanisms (e.g., team processes and emergent
states). Our findings differ from many studies of routine perfor-
mance, where input variables such as personality (e.g., Bell,
2007) and teamwork competencies demonstrate strong relations
with criteria (e.g., Cooke et al., 2003; Stevens & Campion, 1999).
Thus, our results indicate that certain inputs may operate
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differently under non-routine circumstances than they do under
routine situations. For example, both our bivariate analyses and
path model suggest that in adaptive situations, cognitive ability
may explain more variance than conscientiousness; whereas in
routine teamwork situations, conscientiousness remains a strong
predictor (e.g., Bell, 2007). These findings lend further support
to the idea that conscientiousness—or certain aspects of it
(e.g., dependability; LePine, 2003; LePine et al., 2000)—may
not be beneficial for performance in adaptive contexts, as it
tends to prohibit flexibility and exploration. Future team adap-
tation research may benefit from a more targeted approach
towards investigating conscientious, as perhaps the sub-facets
of achievement-striving and dependability (see LePine, 2003;
Randall, 2008) may provide greater insight than examining
overall conscientiousness.

Additionally, an important issue within the team adaptation
literature involves conceptualizing adaptation as a process versus
as an outcome, which has typically caused some confusion in
identifying when teams have ‘‘adapted.” We attempt to provide
a movement towards consensus about whether the most impor-
tant concern is the process by which a team adapts (i.e., adaptive
behaviors; e.g., Waller, 1999) or how successfully it does so (i.e.,
team adaptive performance; e.g., Marks et al., 2000). Researchers
in the past have tended to choose between these two based on
their particular research question rather than advocate for a
methodological paradigm. Theoretically, we have taken the stance
that while adaptive behaviors are a crucial piece of the puzzle,
the ultimate criterion of success—by which most teams are
judged—are outcomes, which we have termed team adaptive
performance. The results of our meta-analysis suggest that team
processes and emergent states are importantly related to team
adaptive performance, lending support to our theoretical concep-
tualization. However, we acknowledge that there is room for
debate in this area, and suggest that the debate is more than just
an epistemological concern about the nature of what adaptation
is; the way we measure adaptation will significantly influence
what we find.

The results of our supplemental analysis also highlight a
potentially important distinction in the type of communication
employed during and in response to an adaptive stimulus. Our
examination of one-way information transfer or sharing versus
information elaboration found that information elaboration is a
stronger predictor of team adaptive performance. This finding
suggests that elaboration and information integration is more
valuable than one-way information transfer within an adaptive
context, possibly because it encompasses the exchange,
analysis, and application of information (e.g., Resick, Murase,
Randall, & DeChurch, 2014; van Knippenberg, De Dreu, &
Homan, 2004), as opposed to general requests or information
sharing. Thus, it is likely that the elaboration process is a
key factor that allows for a successful adaptive response, and
simple communication exchanges may not be sufficient.
However, more research is needed in this area, as despite
finding stronger effects for information elaboration processes,
the two communications categories were not significantly
different from one another in predicting adaptive team
performance. This may be due to real differences, or due to
difficulties inherent in coding and analyzing communications
data (Cooke, Gorman, & Winner, 2007).

4.2. Practical implications

The results of our meta-analysis also have some important
implications for practitioners. Most directly, managers interested
in developing adaptive teams can build them through selecting
team members high in cognitive ability. Organizations with
specific interest in adaptive performance (e.g., fire departments,
crisis management firms, public relations firms), may wish to
emphasize cognitive ability over personality when making
selection decisions. Managers can also encourage the develop-
ment of team processes and emergent states through team
interaction training and leader briefings (e.g., Lewis et al.,
2007; Marks et al., 2000; Vashdi et al., 2013), and developing
empowered teams (e.g., Randall et al., 2011; Stokes et al.,
2010). Further, teams can be encouraged to develop transactive
memory structures through role identification behaviors
(Pearsall, Ellis, & Bell, 2010) and having members observe the
behaviors and indicators of expertise of their teammates
(Peltokorpi, 2012; Zajac et al., 2014).

Our results can help guide managers and leaders in under-
standing which factors to cultivate and encourage when
changes occur. Leaders can now differentiate between the most
and least effective team processes in a given change context.
Leaders may choose to emphasize the importance of learning
behaviors, for example, when a sustained change occurs in their
team; or can emphasize the importance of using workaround
solutions when a change is temporary. Further, when a
disruption is internal, leaders can expect to see—and attempt
to manage—the resulting decrements in communication and
coordination, but when it is external, they may choose to
empower their team to use established interactional and coordi-
nated routines as they adapt together as a unit. Our model can
also be used to help ‘‘frame” the type of the adaptive stimulus
to the team. Our results suggest, for example, that a manager
who is introducing a new product line, or a new production
process, should emphasize team learning behaviors first and
foremost. Or, sometimes teams face a series of predictable
temporary changes (e.g., consulting teams that have members
who travel regularly). If managers want a team to take a
long-term approach to a short-term stimulus (rather than create
temporary work-arounds), he or she can emphasize that the
temporary change could have the potential to become more
permanent, or that the temporary change is to be expected to
occur frequently.

4.3. Future research directions

Stemming from our focus on temporary versus sustained
changes, future studies should incorporate models of time and
team development into research on adaptation. Our review
indicated that more longitudinal research studying real teams
in adaptive contexts is needed. Examining teams over time will
help research to uncover adaptive responses that are effective
long-term, but may have short-term performance costs. For
example, a team that responds to changes in the environment
or in competition may need to invest considerable time and
effort in external scouting (Ancona and Caldwell, 1990, 1992,
2007), learning new skills and abilities, or recruiting and training
new members. Although these adaptive responses may pay off in
the long run, in the short-term they may be viewed with bias as
counterproductive, and thus less likely to be implemented.
Similarly, a team that responds to competitor innovation by
increasing internal efficiencies may see a short-term boost in
performance but ultimately fail because their adaptive response
was incorrect.

Moreover, in terms of team development, different processes
may be relevant along different points over time. For instance,
research by Edmondson, Bohmer, and Pisano (2001) examines
technology implementation and changing routines in hospitals
and points to the important role of time. In addition,
Kozlowski et al.’s (1999) team compilation model suggests that
teams possess different capacities early versus late in their



13 We also coded and analyzed adaptive stimuli using this typology. Results are
available from the first author upon request.
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development. Therefore, it is important for researchers to
acknowledge the stage of development of the team of interest
when designing models of team adaptation. For instance, mutual
performance monitoring (see Kozlowski et al., 1999) is a likely
predictor of successful adaptation for teams at a later stage of
development, but not for teams in an early stage. Members in
teams at an early stage may not be able to fully understand
the roles of their teammates, and performance monitoring may
actually lead to more errors.

Further, researchers should investigate how teams working in
multi-team systems adapt, perhaps drawing on the findings of
Ancona and Caldwell (e.g., Ancona & Caldwell, 1990). Most team
adaptation researchers have not explored the boundaries beyond
an individual team in adaptation, although teams do not work in
a vacuum and often coordinate with other teams in order to
accomplish their work. For instance, researchers have long
recognized that new product teams must obtain information
and resources from outside of their team, and then transmit the
information directly to the team (e.g., Allen, 1984; Ebadi &
Dilts, 1986; Tushman, 1979). Do interactions with other teams
help or hinder the ability of a focal team to successfully adapt?
What factors help to ‘‘transfer” adaptive mechanisms from one
team to another?

Future research should also further investigate the
differences that we found among team processes in field and
laboratory studies. These differences may simply be due to
measurement differences between lab and organizational
settings, or real differences between behaviors and their effec-
tiveness may exist. Future work may also benefit from a greater
understanding of the differences in the process-performance
relationships for teams low versus high in authority and skill
differentiation. Researchers may also wish to investigate how
teams successfully adapt when faced with multiple stimuli.
For instance, a team may experience the temporary loss of a
member while in the midst of adapting to a long-term task
change. In such instances, the timing of adaptive behaviors
(see Waller, 1999) may be particularly important. Or, the loss
of a member may propel teams to quickly abandon old routines
and mental models and ‘‘start from scratch,” positively impact-
ing team adaptive performance.

Finally, future studies should examine teams that adapt even
when they should stay the course. Even the most effective
teams that collectively engage in a textbook assessment of the
situation and develop a thoughtful problem solving response
may make changes that result in poor outcomes. Sometimes,
staying the course may be the best solution, while attempting
to adapt may worsen the situation. For example, in the case
of the Mann-Gulch disaster, Weick (1993) describes a team of
smokejumpers trapped on a hillside. Many of the smokejumpers
adapted by running from the fire, climbing up the hillside to
escape. However, because fire burns upward, the choice to
climb resulted in disaster. The more effective strategy would
have been to stay the course and lie down in an already-
burned portion of the field. In many situations, teams may
mistakenly assess a situation as one requiring adaptation and
mistakenly diverge from a winning strategy. Similarly, a team
may have successfully responded to a stimulus but not realize
it, and continue to make adaptations past the point that they
are beneficial.

4.4. Limitations

Our study has a few important limitations. First, some of our
results are based on moderately small sample sizes (i.e., k). We
were unable to test some of our proposed hypotheses because
few or no studies have investigated the relationship; for instance,
we were unable to test the moderating effect of adaptive stimulus
origin on learning behavior effectiveness. Additionally, we found
relatively little research on input factors and team leader behav-
ior, or on predictors of emergent states in adaptive contexts. As
the number of adaptation studies increases, researchers may be
able to update our model to include a larger number of input
and situational factors. For example, team regulatory focus plays
an important role in team performance under routine conditions
(e.g., Lanaj, Chang, & Johnson, 2012) and theoretical work and
review papers have suggested the importance of regulatory focus
for adaptive contexts (Johnson & Wallace, 2011; Kozlowski &
Ilgen, 2006). Also, regarding the communications data, we were
limited in terms of the primary studies’ decisions in reporting
exactly what information was communicated; when data was
provided, it was often task-specific, making generalizations across
studies difficult.

Although the low k for certain factors represent a limitation,
comparisons based on low k are not uncommon in meta-
analyses of team-level phenomena (e.g., Bell, 2007; De Dreu &
Weingart, 2003; D’Innocenzo, Mathieu, & Kukenberger, 2014;
Hülsheger, Anderson, & Salgado, 2009). However, we acknowl-
edge that the computations based on low k could be subject
to second-order sampling error (Hunter & Schmidt, 2004).
Despite this, we presented these estimates in order to be
comprehensive and because second-order sampling error tends
to have lesser effects on meta-analytic estimates of relation-
ships among means when compared to those of variance
(Mesmer-Magnus & DeChurch, 2009). Further, the fail-safe k
values were generally large (M = 199), and according to Dalton
et al. (2012), the file drawer problem has little impact on the
validity of meta-analytic estimates.

Further, while we focused on origin and duration, there are
other ways to classify adaptive stimuli. For example, Baard
et al. (2014) discuss the distinction made by Wood (1986) in
terms of task complexity. Wood (1986) classified task changes
as either component complexity (changes in discrete cues and
actions), coordinative complexity (changes in linkages among
cues and their sequencing), and dynamic complexity (the degree
of flux inherent in component and coordinative complexity).13

This, and other classification schemes, may be able to provide
an even more nuanced conceptualization of adaptive stimuli in
the future.

4.5. Conclusion

Team processes and cognition are important predictors of team
adaptive performance. However, the context—or adaptive stimu-
lus—appears to matter in terms of which processes and emergent
states will be most effective, and when. Our examination of the ori-
gin and duration of a stimulus have helped to shed light on how
team processes are differentially effective across adaptive contexts.
Our hope is not only for researchers to recognize and deeply con-
sider the important differences that exist among the various types
of adaptation found in the literature, but to specifically incorporate
the nature of the stimuli when developing theory and empirical
studies.
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Appendix A . Studies used in meta-analysis and constructs coded from each study

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

Beersma et al.
(2009)

Internal Sustained Structural adaptation;
change in reward structure

Action 4 75 Coordination Team process Performance Team adaptive
performance

Team role
discussion

Team process

Beersma et al.
(2016)

External Sustained Non-routine events Action 4 22 Information
processing

Team process Team performance Team adaptive
performance

Coordination Team process
Burtscher et al.

(2010)
External Temporary Non-routine events Action 2–4 22 Task management Team process Team performance Team adaptive

performance
Burtscher et al.

(2011)
External Temporary Critical, non-routine

events
Action 2 15 Information

management
Team process Decision latency Team adaptive

performance
Task management Team process Execution latency Team adaptive

performance
Chandler and

Lyon (2009)
Internal Sustained Membership change Management N/R 124 Vicarious search

and notice learning
Training Venture

performance
Team adaptive
performance

Chen (2005) Internal Sustained Membership change Project 8 65 Initial team
performance (T1)

Prior
performance

Subsequent team
performance (T4)

Team adaptive
performance

Chen et al.
(2005)

External Sustained Task environment change Action 2 78 Team knowledge Team
characteristics

Team adaptive
performance

Team adaptive
performance

Action processes Team process
Transition
processes

Team process

Team skill Prior
performance

Christian et al.
(2014)

Internal Sustained Member loss Action 4 78 Transactive
memory systems

Team cognition Team performance Team adaptive
performance

Plan formulation Team process
Prior performance Prior

performance
de Jong and de

Ruyter
(2004)

External Temporary Service recovery Service 20 61 Team size Team
characteristics

Loyalty intentions Team adaptive
performance

Tenure Team
characteristics

Recovery
satisfaction

Team adaptive
performance

Customer
complaint
management

Feedback Service revenues Team adaptive
performance

Intrateam support Team process Share of customer Team adaptive
performance

Proactive recovery
behavior

Team process

Adaptive recovery
behavior

Team process
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Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

DeRue et al.
(2008)

Internal Sustained Structural adaptation
(downsizing)

Action 5 71 Emotional stability Personality T2 performance Team adaptive
performance

Extraversion Personality
T1 qualitative
behaviors

Team process

T1 quantitative
behaviors

Team process

T2 qualitative
behaviors

Team process

T2 quantitative
behaviors

Team process

T1 performance Prior
performance

de Snoo and
van Wezel
(2014)

External Sustained Non-routine events Project 3 42 Group decision-
making
coordination

Team process Rescheduling
performance

Team adaptive
performance

Ellis et al.
(2003)

External Sustained Task environment change Action 4 109 Cognitive ability Cognitive
ability

Team performance Team adaptive
performance

Agreeableness Personality
Openness Personality
Team learning Team process

Entin and
Serfaty
(1999)

External Temporary Non-routine events Action 5 4–6 TACT (training) Training Team performance Team adaptive
performance

Gorman et al.
(2010)

External Sustained Task environment change Action 3 26 Perturbation
training

Training Team performance Team adaptive
performance

Feedback Feedback
Grote et al.

(2010)
External Temporary Non-routine events Action N/R 42 Explicit

coordination
Team process Performance Team adaptive

performance
Han and

Williams
(2008)

Internal
and
External

Temporary Non-routine events Action 3 37 Continuous
learning activity

Team goal
orientation

Team adaptive
performance

Team adaptive
performance

Team learning
climate

Team goal
orientation

Individual adaptive
performance

Team process

Johnson et al.
(2006)

Internal Sustained Reward structure Action 4 80 T1 accuracy Prior
performance

T2 accuracy Team adaptive
performance

T1 speed Prior
performance

T2 speed Team adaptive
performance

T1 information
sharing

Team process

T2 information
sharing

Team process
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Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

Johnson et al.
(2013)

Internal Sustained Personnel change, process
change, and structural
change

Action 4 78 Diagnostic list Training T2 task
performance

Team adaptive
performance

Structural
alignment feedback

Feedback

Structural change-
plan

Team process

T1 OCB Team process
T2 OCB Team process
T1 task
performance

Prior
performance

Jundt et al.
(2005)

Internal Sustained Structural adaptation Action 4 64 Extraversion Personality Performance (Time
2)

Team adaptive
performance

Emotional stability Personality
Performance (Time
1)

Prior
performance

Kaplan et al.
(2013)

External Temporary Non-routine events Action 4 21 Tenure Team
characteristics

Team effectiveness Team adaptive
performance

Konradt et al.
(2015)

External Sustained Non-routine events Project 3 98 Feedback Feedback Performance
improvement

Team adaptive
performance

Team mental
models

Team cognition

Task mental
models

Team cognition

Reflection Team process
Adaptation Team process

Lei et al.
(2015)

External Temporary Non-routine events Action 2 11 S3 planning Team process S5 performance Team adaptive
performance

LePine (1998) Internal Temporary Communication
breakdown

Action 3 141 Quality of feedback Feedback Post-change
decision-making
performance

Team adaptive
performance

LePine (2003) Internal Temporary Communication
breakdown

Action 3 73 Cognitive ability Cognitive
ability

Decision-making
accuracy

Team adaptive
performance

Achievement Personality
Dependability Personality
Openness Personality
Role structure
adaptation
(objective)

Team process

Role structure
adaptation (rated)

Team process
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Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

LePine (2005) Internal Temporary Communication
breakdown

Action 3 64 Cognitive ability Cognitive
ability

Post-change
decision-making
performance

Team adaptive
performance

Learning
orientation

Team goal
orientation

Performance
orientation

Team goal
orientation

Number of adapted
trials

Team process

Pre-change
decision-making
performance

Prior
performance

Lewis et al.
(2007)

Internal Sustained Membership change Production 3 30–
90

Expertise structure
stability

Team cognition Operational
performance

Team adaptive
performance

TMS structure
stability

Team cognition

Intervention
(oldtimer
flexibility)

Training

Magni et al.
(2013)

External Temporary/sustained Non-routine events Project 4.57 71 Team size Team
characteristics

Effectiveness Team adaptive
performance

Improvisation Team process
Marks et al.

(2000)
External Sustained Task environment change Action 3 59–

78
Mental model
similarity (T2)

Team cognition Coordinated team
performance (T2)

Team adaptive
performance

Mental model
accuracy (T2)

Team cognition

Communication
processes (T2)

Team process

Marques-
Quinteiro
et al. (2013)

External Temporary Non-routine events Action 6.87 42 Team size Team
characteristics

Team performance Team adaptive
performance

Team tenure Team
characteristics

Transactive
memory systems

Team cognition

Team adaptive
behavior

Team process

Team implicit
coordination

Team process

Marques-
Quinteiro
et al. (2015)

External Sustained Non-routine events Project 4.67 175 Team size Team
characteristics

Team adaptive
performance

Team adaptive
performance

Task experience Team
characteristics

82
J.S.Christian

et
al./O

rganizational
Behavior

and
H
um

an
D
ecision

Processes
140

(2017)
62–

89



Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

Moon et al.
(2004)

Internal Sustained Structural adaptation Action 4 63 Cognitive ability Cognitive
ability

Performance stage 2 Team adaptive
performance

Average support Team process
Average
communication

Team process

Performance stage
1

Prior
performance

Okhuysen
(2001)

Internal Temporary Attentional switches Project 4 40 Formal
intervention

Training Team performance Team adaptive
performance

Porter et al.
(2003)

External Temporary Task change (workload
imbalance)

Action 4 71 Provider
agreeableness

Personality Overall defensive
score

Team adaptive
performance

Provider
conscientiousness

Personality Overall offensive
score

Team adaptive
performance

Provider emotional
stability

Personality

Provider
extraversion

Personality

Recipient
agreeableness

Personality

Recipient
conscientiousness

Personality

Recipient
emotional stability

Personality

Recipient
extraversion

Personality

Backing up
behaviors

Team process

Porter et al.
(2010)

Learning
orientation

Team goal
orientation

T2 performance Team adaptive
performance

Performance
orientation

Team goal
orientation

T1 performance Prior
performance

Randall (2008) External Sustained Task environment change Project 3 74 Achievement
striving
(conscientiousness)

Personality Pop-24 months Team adaptive
performance

Randall et al.
(2011)

External Sustained Task environment change Project 3 74 Cognitive ability Cognitive
ability

Decision
effectiveness

Team adaptive
performance

MM-accuracy Team cognition
MM-similarity Team cognition
Information
sharing

Team process

Reactive strategy
adaptation

Team process

City 1 decision
effectiveness

Prior
performance
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Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

Resick et al.
(2010)

External Temporary Critical and disruptive
events

Project 4 40 MM-quality-
importance ratings

Team cognition Decision
effectiveness

Team adaptive
performance

MM-quality-
priority rankings

Team cognition

MM-quality-
structural networks

Team cognition

MM-similarity-
importance ratings

Team cognition

MM-similarity-
priority rankings

Team cognition

MM-similarity-
structural networks

Team cognition

Team adaptation Team process
Pre-disaster
decision
effectiveness

Prior
performance

Resick et al.
(2014)

External Sustained Non-routine events Project 4 68 Information
elaboration

Team process Team performance Team adaptive
performance

Santos et al.
(2015)

External Sustained Non-routine events Project 4.76 68 Team size Team
characteristics

Team performance Team adaptive
performance

Task experience Team
characteristics

Temporal mental
model similarity

Team cognition

Temporal mental
model accuracy

Team cognition

Team learning Team process
Team adaptation Team process

Stachowski
et al. (2009)

External Temporary Crisis event Action 4.36 14 Crew tenure Team
characteristics

Performance ratings Team adaptive
performance

Anticipation ratio Team process
Stokes et al.

(2010)
Internal
and
external

Temporary Communication
breakdown and task
change

Action 5 132 Cognitive ability Cognitive
ability

Adaptive
performance
(objective)

Team adaptive
performance

Conscientiousness Personality
Neuroticism Personality
Openness Personality
Adaptive
performance
(subjective)

Team process
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Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

Summers et al.
(2012)

Internal Sustained Structural adaptation
(change in membership)

Project 4 108 Leaving member
cognitive ability

Cognitive
ability

Task performance
(T3)

Team adaptive
performance

New member
cognitive ability

Cognitive
ability

Flux in
coordination

Team process

Information
transfer

Team process

Task performance
(T2)

Prior
performance

Tajeddin
(2014)

External Sustained Non-routine events Project 3 56 Team coordination Team process Team performance Team adaptive
performance

Uitdewilligen
et al. (2013)

External Sustained Task environment change Action 3 46 Game experience Team
characteristics

Post-change
performance

Team adaptive
performance

MM-accuracy Team cognition
MM-similarity Team cognition
MM-absolute
change

Team process

Patterns after
change

Team process

Wind centrality
after change

Team process

Pre-change
performance

Prior
performance

Unger-Aviram
and Erez
(2016)

External Sustained Non-routine events Project 3 40 Learning goal
orientation

Team goal
orientation

Performance Phase
2

Team adaptive
performance

High learning
values

Training

Performance Phase
1

Prior
performance

Vashdi et al.
(2013)

External Temporary Non-routine events Action 5 217 Team size Team
characteristics

Relative duration of
surgery

Team adaptive
performance

Action team
learning

Team process

Team workload
sharing

Team process

Team helping Team process

(continued on next page)
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Appendix A (continued)

Study Origin Duration Adaptive task or process Team type Team
size

Nt Predictor construct
labels

Predictor
constructs
highest order

Criterion construct
label

Criterion
construct
highest order

Waller (1999) External Temporary Non-routine events Action 3 10 Average time for
task distribution

Team process Performance Team adaptive
performance

Average time for
task prioritization

Team process

Information
collection and
transfer

Team process

Non-routine event
verbalization

Team process

Task prioritization Team process
Waller et al.

(2004)
External Temporary Non-routine events Action 5 14 Crew size Team

characteristics
Performance Team adaptive

performance
Face-to-face
communication

Team process

Wiedow and
Konradt
(2011)

External Sustained Task adaptation Project,
service, and
production

4.2 50 Coordination
success
(supervisor-rated)

Team process Team performance
(supervisor-rated)

Team adaptive
performance

Coordination
success (team-
rated)

Team process Team performance
(team-rated)

Team adaptive
performance

Team adaptation Team process
Team reflection Team process

Woolley
(2009)

Internal/
external

Sustained Membership change and
loss of materials

Project 3 40–
90

Process-focus Team goal
orientation

Final score Team adaptive
performance

Outcome-focus Team goal
orientation

Action
identification

Team process

Problem adaptation Team process
Process adaptation Team process

Woolley et al.
(2013)

External Sustained Non-routine events Action 3 92 Process focus Team goal
orientation

Decision 2% correct Team
performance

Breadth of info
search (T2)

Team process

Decision 1% correct Prior
performance

Zellmer-Bruhn
(2003)

Internal/
external

Temporary Non-routine events Service 10 90 Team exist Team
characteristics

Team size Team
characteristics
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