Chapter 5

Situational Load and Personal Attributes:
Implications for Cognitive Readiness,
Adaptive Readiness, and Training

Stephen J. Zaccaro, Eric J. Weis, Tiffani R. Chen, and Michael D. Matthews

Operational effectiveness in complex domains depends upon the degree of readi-
ness individuals bring to performance (Morrison & Fletcher, 2002). While effec-
tiveness refers to an evaluation of actual performance, readiness reflects the
“potential of units or individuals to perform well” (Morrison & Fletcher, 2002, p.
I-1). Such readiness can refer to the potential of multiple aspects of the person, as
well as the conditions of the operational context to actualize that potential. For
example, school readiness, or readiness for kindergarten through collegiate educa-
tional experiences (Wesley & Buysse, 2003), reflects the state of a student’s cogni-
tive, behavioral, social, and motivational preparation for learning and educational
performance (Bierman, Torres, Domitrovich, Welsh, & Gest, 2009; Le, Casillas,
Robbins, & Langley, 2005; Peterson, Casillas, & Robbins, 2006; Robbins et al.,
2004). Workforce readiness refers to the skills workers can bring to effective job
performance (O’Neil, Allred, & Baker, 1992). In team and organizational research,
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readiness has been used to reflect a collective’s preparedness to adapt to change
(Armenakis, Harris, & Mossholder, 1993; Eby, Adams, Russell, & Gaby, 2000).
Combat readiness indicates at any chosen point in time the state of individuals in
terms of their performance and skill qualifications as well as the presence and state
of equipment and other performance resources going into combat missions
(Morrison & Fletcher, 2002). In each of these domains, readiness is defined as a
critical precursor to effective performance. Moreover, the components of readiness
drive the content and need for education, training, and development.

In military domains, research on readiness has focused primarily on the degree of
cognitive potential personnel bring to combat missions (Cosenzo, Fatkin, & Patton,
2007; Morrison & Fletcher, 2002; Smyth, 2007). Such cognitive readiness was
defined by Morrison and Fletcher (2002, p. I-3) as, “the mental preparation (includ-
ing skills, knowledge, abilities, motivations, and personal dispositions) an individual
needs to establish and sustain competent performance in the complex and unpredict-
able environment of modern military operations.” They included the following abil-
ity or skill elements as components of cognitive readiness: situation awareness,
memory, transfer of training, metacognition, automaticity, problem solving, decision
making, mental flexibility, and creativity, leadership, and emotion. These compo-
nents reflex a mix of cognitive skills (e.g., situation awareness), cognitive processes
(e.g., memory), and noncognitive elements (e.g., emotion). Researchers at the Center
for Research on Evaluation, Standards, and Student Testing (CRESST; O’Neil,
Lang, Perez, Escalante, and Fox, this volume) revised the Morrison and Fletcher’s
(2002) factors of cognitive readiness more tightly around cognitive-based knowl-
edge, skills, and abilities (KSAs). Thus, they argue that cognitive readiness reflects
skills and competencies in adaptability, adaptive expertise, creative thinking, deci-
sion making, adaptive problem solving, metacognition, situation awareness, and
teamwork. Specifying the components of cognitive readiness more in terms of skills
and competencies increases their utility to define and drive training content.

In this chapter we focus on the individual’s readiness to adapt to changing oper-
ational and environmental contingencies. Adaptation was defined both by Morrison
and Fletcher (2002) and O’Neil et al. (this volume) as central to the meaning of
cognitive readiness. For example, Morrison and Fletcher (2002, p. I-3) noted that
“the concept of cognitive readiness may be of special relevance and significance to
those who must adapt quickly to emerging, unforeseen challenges.” O’Neil et al.
(this volume) also included both adaptability and adaptive expertise in their set of
cognitive readiness competencies.

We suggest that cognitive readiness can reflect preparation for two distinct levels
of performance. The first level refers to the “routine” cognitive aspects of problem
situations. Thus, such readiness may reflect an individual’s preparation to engage in
situation assessment, analysis, and problem solving in familiar or “typical” mis-
sions. The second level of cognitive readiness rests on this first level but also reflects
preparation to engage in the additional cognitive processes more peculiar to adap-
tive performance contexts. This distinction mirrors the differences between “rou-
tine” and “adaptive” expertise described by several researchers (e.g., Holyoak,
1991; Kozlowski, 1998; Smith, Ford, & Kozlowski, 1997). Routine expertise refers
to skill in recognizing and applying well-known rules, procedures, and solutions to
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typical problems; adaptive expertise reflects skills in understanding when and why
existing procedures no longer apply to changing problems and knowing how to
adjust problem-solving strategies (Kozlowski, 1998). Different componential cog-
nitive skills likely derive from and contribute to each form of expertise. Likewise,
we argue that readiness for complex problem situations that require adaptation cen-
ters on competencies that are broader in scope and different in kind than those for
more “routine,” albeit also complex problems. Accordingly, in this chapter we refer
to the former as “adaptive readiness.” We will describe the cognitive processes and
skills that correspond more closely to adaptive readiness.

Another theme in this chapter argues that adaptive readiness includes more than
cognitive preparedness. Many adaptive situations present to individuals not only
cognitive demands but also significant emotional and social ones. Indeed, some
situations may call for fewer cognitive resources and greater emotional and social
capacities. For example, many military combat situations may not necessarily
require altering problem strategies, but would require adapting to significant emo-
tional stress (e.g., the wounding or death of fellow soldiers) or adjusting to unfamil-
iar social situations (e.g., establishing working relationships with tribal or local
representatives in foreign countries) (cf., Pulakos, Arad, Donovan, & Plamondon,
2000). Although some level of cognitive demands still exists in such situations,
operational effectiveness may rest more strongly on an individual’s readiness to
deploy emotional or social resources.

While this theme has not been strongly represented in the military readiness lit-
erature, similar elements have been defined as part of school readiness. For example,
Robbins et al. (2004) included social involvement as a school readiness construct.
Le et al. (2005) included such skills in working collaboratively with others and in
developing and maintaining relationships with others as part of their Student
Readiness Inventory. We also note that Morrison and Fletcher (2002) reported an
emotion component to cognitive readiness. However, their focus was on maintain-
ing effective cognitive performance under emotional conditions. Adaptive readiness
also may entail skill in adapting more directing to emotional challenges by, for
example, maintaining motivational focus and deploying effective coping responses.

In the next section of this chapter, we examine more closely the nature of adapta-
tion, noting in particular the cognitive skills and processes that denote effective
adaptive performance. We also describe how adaptive performance demands can
present different levels of cognitive, social, and emotional demands on performers.
We refer to these demands, respectively, as the situation’s cognitive, social, and
emotional load. These different demands carry implications for (a) the competen-
cies and skills that define adaptive readiness and (b) the range of training strategies
that contribute to growth in adaptive readiness. Several researchers have noted that
training strategies needed to grow adaptability skills are different from those used in
more traditional training domains (Bell & Kozlowski, 2002, 2008; Ely, Zaccaro, &
Conjar, 2009; Kozlowski et al., 2001; Nelson, Zaccaro, & Herman, 2010; Smith
et al., 1997). However, we would argue that most adaptability training strategies
focus on the cognitive skills necessary for adaptation, i.e., those that promote cogni-
tive readiness for adaptive performance. Later in this chapter, we augment these
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strategies with ones that promote emotional and social readiness for adaptive per-
formance as well.

5.1 The Nature of Adaptive Performance
and the Components of Adaptive Readiness

Adaptive performance has been defined as distinct from other forms such as contex-
tual or task performance (Pulakos et al., 2000). Most definitions of adaptation, whether
at the individual or team level, describe the core of such performance as reflecting a
change in behavior or performance strategies to realign with changed conditions in the
operational environment (Banks, Bader, Fleming, Zaccaro, & Barber, 2001; Chan,
2000; Ely et al., 2009; LePine, Colquitt, & Erez, 2000; White et al., 2005). At the team
level, adaptation refers to members adjusting their collaborative processes, role-based
relationships, or collective performance strategies as the team’s environment changes
(Burke, Stagl, Salas, Pierce, & Kendall, 2006; Kozlowski, Gully, Nason, & Smith,
1999; LePine, 2003). Ely et al. (2009) emphasized two aspects of the definitions in
this literature that are particularly relevant for adaptive readiness. First, adaptation is a
functional response to environment change, meaning that strategy adjustments foster
improved performance—‘“changes in behavior that are not effective under the new
environmental conditions are not considered adaptive” (Ely et al., 2009, p. 176; see
also Banks et al., 2001; White et al., 2005). Because notions of readiness reflect one’s
potential for effective performance, this functionality means that adaptive readiness
includes the capacity to identify and enact the performance strategies most likely to
bring the individual or unit into realignment with altered environments. Herein lies
one of the conditions for a cognitive aspect of adaptive readiness. Cognitive readiness
with respect to adaptation includes competencies in matching problem solutions and
strategies to appropriate environmental circumstances. This element of adaptive read-
iness is similar to adaptive expertise, defined as knowing how and when particular
solutions will or will not work across different problem domains (Kozlowski, 1998;
Smith et al., 1997, see also Ericsson, this volume).

A second point of distinction highlighted by Ely et al. (2009) argues that adapta-
tion does not merely represent shifts in one’s level or amount of current responding;
instead it reflects a qualitative shift to an entirely different performance strategy
(Chan, 2000). This point about adaptation reflects both cognitive and behavioral
components of adaptive readiness. Adaptation may sometimes require the develop-
ment of innovative or novel performance strategies, when those in one’s behavioral
repertoire are insufficient for new environmental challenges (Burke et al., 2006).
Thus, adaptive performance may reflect the application of creative-thinking and
problem-solving skills, a component of cognitive readiness defined by both
Morrison and Fletcher (2002) and O’Neil et al. (this volume). Behavioral readiness
in this context would reflect the individual or unit’s willingness and capability to
shift to and enact performance strategies that are fundamentally different from
existing routines (cf. Bierman et al., 2009).
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While all adaptive performance situations reflect a common performance requi-
site to fundamentally shift existing task or mission strategies, they may still vary
along some important dimensions that influence requirements for adaptive readi-
ness. Pulakos et al. (2000, p. 617) specified eight dimensions of adaptive job perfor-
mance. These were handling emergencies or crisis situations; handling work stress;
solving problems creatively; dealing with uncertain and unpredictable work situa-
tions; learning work tasks, technologies, and procedures; demonstrating interper-
sonal adaptability; demonstrating cultural adaptability; and demonstrating
physically oriented adaptability. These dimensions encode specific tasks and activi-
ties that reflect these different forms of adaptive performance. For example, the
dimension of demonstrating interpersonal adaptability includes activities such as
“working well and developing effective relationships with highly diverse personali-
ties” and “demonstrating keen insight of others’ behavior and tailoring own behav-
ior to persuade, influence, or work more effectively with them” (Pulakos et al.,
2000, p. 617). Pulakos et al. (2000) provided evidence supporting this taxonomy
from personnel in 24 jobs, including many military occupational specialties.

These dimensions suggest that individuals may face a variety of different chal-
lenges and performance demands across adaptive performance situations. These
demands can be grouped into categories pertaining to how much cognitive, social, and
emotional resources they require for effective adaptation. Adaptive situations requir-
ing heavy deployment of cognitive resources can be defined as imposing a high cogni-
tive load on the performer, situations requiring high social resources carry a high
social load, and situations demanding heavy emotional resources have a high emo-
tional load. This grouping can be compared to one offered by Mueller-Hanson, White,
Dorsey, and Pulakos (2005), who distinguished among mental, interpersonal, and
physical adaptability. However, while these categories group different sets of perfor-
mance tasks under categories of adaptability, they do not necessarily correspond to the
different types of psychological load or resources needed to complete these tasks.
Performance tasks that would be grouped under one type of adaptability described by
Mueller-Hanson et al. (2005) can still carry multiple kinds of loads. For example,
handling emergency or crisis situations was listed by Mueller-Hanson et al. under
mental adaptability and included the task of “maintaining emotional control and
objectivity during emergencies while keeping focused on the situation at hand”
(p- A-1). Such tasks will carry high amounts of both cognitive and emotional load;
indeed, we suspect that such situations may carry a higher emotional than cognitive
load, raising different implications for predictive attributes and training strategies.
Likewise, demonstrating interpersonal adaptability can impose high levels of both
cognitive and social loads on performers. Further, when having to handle work stress-
ors that are interpersonal in nature (e.g., Fiedler, 1995) and that involve complex orga-
nizational problems, individuals are likely to experience high cognitive, social, and
emotional loads. Thus, we would argue the delineation of different types of adaptive
performance situations can be driven by precise specifications of the extant loads in
each context.
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5.1.1 Cognitive Load and Adaptive Readiness

Cognitive load theory (Paas & van Merriénboer, 1994; Sweller, 1988; Sweller, van
Merri€nboer, & Paas, 1998) has been used to describe the “load that performing a
particular task imposes on the cognitive system” (Paas & van Merriénboer, 1994, p.
353). It reflects the amount of cognitive capacities and information-processing
resources that need to be (or are actually) expended for effective performance (Paas
& van Merriénboer, 1994). While cognitive load research has focused almost exclu-
sively on learning and instructional design (Paas, Van Gog, & Sweller, 2010;
Sweller, 1988), it has been applied to the development of skills necessary to
“dynamically adjust cognitive activities based on flexible knowledge, nonroutinely
approach new tasks and ideas, and rapidly acquire as well as use new knowledge
and skills in practice” (Kalyuga, Renkl, & Paas, 2010, p. 175). It has also been used
to understand coping mechanisms in posttraumatic stress syndrome (Aikins et al.,
2009), an example of one of the adaptive performance dimensions presented by
Pulakos et al. (2000; i.e., handling stress). Thus, the concept of cognitive load can
be easily applied to understanding adaptive readiness and adaptive performance.
Cognitive load has been defined as deriving from both task and person attributes,
including their interaction (Paas & van Merriénboer, 1994). According to Paas and
van Merriénboer, task factors that can increase cognitive load include novelty, nega-
tive consequences for failure, and various external stressors such as time pressure,
high noise, and extreme temperatures; person attributes include cognitive abilities,
cognitive styles, and existing knowledge stores. Schroder, Driver, and Streuferi
(1967) offer a formulation that describes the information attributes that contribute to
task complexity. These include information load, or the number of sources requiring
focused attention, information diversity, or the variety in information sources, and
rate of information change, or the dynamism that characterizes information sources.
By virtue of the need to alter existing performance strategies, and in many cases
come up with novel responses, adaptive situations can heighten the information-
processing requirements for performers. Zaccaro and his colleagues (Ely et al.,
2009; Zaccaro, Banks, Kiechel-Koles, Kemp, & Bader, 2009; see also Burke et al.,
2006) specified six problem-solving processes related to adaptation, four of which
are explicitly cognitive in nature. These four include (a) scanning operating envi-
ronments for changes in situational patterns and critical performance requirements,
(b) interpreting the meaning of observed environmental changes, (c) formulating
adaptive responses to environmental change, and after an adaptive response has
been implemented (d) monitoring the situation to determine if successful adaptation
has occurred. The first two processes represent components of situational awareness
(Endsley, 1997), but in this instance they refer to identification of what is changing
in the environment and the interpretation of these changes. Core cognitive capaci-
ties necessary to effectively engage these processes include skills in altering one’s
cognitive frame when scanning the operational environment, making sense of
observed changes, and coming up with novel responses (Ely et al., 2009; Nelson
et al., 2010). These processing demands heighten the cognitive load in adaptive
versus more routine kinds of situations. Thus, the cognitive component of adaptive
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readiness entails having the potential to employ frame-switching skills when
engaged in the aforementioned adaptation processes.

5.1.2 Social Load and Adaptive Readiness

Adaptive performance dimensions can also vary in terms of how much social
resources they require of performers. At a simple low level, social load can entail
working with people that are known to the performer, enacting common and familiar
interpersonal routines. In teams, for example, members who have worked together
for a long period, have developed strong shared mental models (Cannon-Bowers,
Salas, & Converse, 1993), and are performing routine activities will not likely need
to employ significant social resources. However, as situations increase in social com-
plexity, greater amounts of social resources become necessary for operational effec-
tiveness. Social complexity refers to the number and variety of individuals, teams,
and organizations that are actors within performance episodes (Zaccaro, 2001). Such
variety can be reflected in surface features, such as gender, race, cultural background,
and functional expertise, and deep features such as personality, attitudes, and beliefs
(Harrison, Price, & Bell, 1998; Harrison, Price, Gavin, & Florey, 2002).

Social resources that are employed as social load increases include both cognitive
and behavioral, or interpersonal, activities. Cognitive activities may include social
perception and the application of social schemas to interpret social cues (Fiske &
Taylor, 1991; Moskowitz, 2005). Such application may entail the use of perspective
taking or adopting the frame of reference used by other social actors (Galinsky,
Maddux, Gilin, & White, 2008). Such activities may also involve the development of
new schemas, or elaboration of existing ones, to apply to novel social situations (Fiske
& Taylor, 1991). Thus, in part, social load can overlap with cognitive load when social
information-processing demands rise as a function of social complexity.

Greater numbers of social stakeholders, and higher social variety, however, will
also likely require a broader array of behavioral and interpersonal responses.
Hooijberg (1996) defined such responsiveness as reflecting behavioral complexity.
He specified two skill components of behavioral complexity —behavioral repertoire
and behavioral differentiation. Behavioral repertoire refers to the multiplicity of
behaviors and roles individuals can enact across different social situations. However,
according to Hooijberg, a wide behavioral repertoire is insufficient for successful
adaption to social complexity; there is also a need for an ability to determine and
apply the most appropriate response to different situational contingencies. This
behavioral differentiation is similar to the concept of behavioral flexibility offered
by Zaccaro, Gilbert, Thor, and Mumford (1991). These notions suggest that adap-
tive readiness in high social load situations requires having ready skills in perceiv-
ing and understanding complex social environments and in deploying appropriate
interpersonal responses.
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5.1.3 Emotional Load and Adaptive Readiness

The concept of “emotional load” has not appeared much, if at all, in the human
performance literature. The term is more commonly found in the psychophysiology
literature and used to describe qualities or elements of an organism’s environment
(e.g., Adam, Mallan, & Lipp, 2009; Franz, Schaefer, & Schneider, 2003) or require-
ments of particular tasks (e.g., Thoeringer et al., 2007) that elicit psychophysical
emotional responses. In the work literature, while not applying the term emotional
load, several researchers have noted how job demands can trigger emotional states
that tax employee resources. More specifically, the combination of high job
demands, such as time pressure, work overload, role ambiguity, and conflict, and
employees’ resources to address such demand determines subsequent job stress and
job strain (Bakker & Demerouti, 2007). The literature on a related construct “emo-
tional labor” describes “the effort, planning, and control needed to express organi-
zationally desired emotions during interpersonal transactions” (Morris & Feldman,
1996, p. 987; Brotheridge & Grandey, 2002). The labor necessary to expend would
rise as a function of decreased congruence between felt emotions and desired ones
(Morris & Feldman, 1997). This formulation suggests that emotional labor derives
from situational demands. Grandey (2000) described two sets of situational ante-
cedents of emotional labor—interaction expectations and emotional events. Certain
jobs (e.g., customer service positions) carry expectations and display rules (Pugliesi,
1999) that incumbents exhibit certain emotions despite felt emotional states.
Emotional events can increase the resources necessary for emotional labor, when
they increase the contrast between felt emotions and those called for by emotional
display rules (Grandey, 2000).

These related themes from disparate literatures support the idea that situations
can exert emotional demands on individuals, causing the expenditure of various
resources to effectively address them. We would argue that the level of such demands
in any situation determines its level of emotional load. Accordingly, we define emo-
tional load as the presence of high levels of emotion-inducing stimuli in the operat-
ing environment that require the deployment of mental, social, and emotional
coping resources to maintain operational effectiveness. Emotional components of
adaptive readiness, then, would pertain to the skills and competencies that foster
successful deployment and outcomes of such responses.

5.1.4 Summary

We have suggested in this section that adaptive performance situations can vary
according to the cognitive, social, and emotional loads they exert on performers.
These loads correspond, respectively, to the degree of cognitive, social, and emo-
tional readiness necessary for operational effectiveness in adaptive situations.
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Adaptive readiness reflects a combination of these three forms of readiness.
Figure 5.1 illustrates this model of adaptive readiness.

We want to make several points about this model. First, we argue that the propor-
tion of cognitive, emotional, and social components of adaptive readiness will likely
vary across different adaptive situations, because the load extant in each situation
may have a correspondingly different mix of cognitive, emotional, and social ele-
ments. Thus, a complex task requiring creative problem solving and learning new
technologies in a military school house setting will carry a high cognitive load, but
perhaps a low emotional and social load. However, conducting such problem solv-
ing with a team composed of domestic and foreign officers heightens the social load
in the situation. Finally, requiring such planning in a time-compressed planning
phase of a critically important combat mission will greatly add to the emotional load
confronting the performers. In each situation, adaptive readiness is necessary, but its
components will change significantly according to its load elements.

A second point about our model is that the different components of adaptive
readiness are not mutually exclusive. Cognitive skills are at times necessary for
operational effectiveness in situations with high social or emotional load. Socially
effective behavior often requires the application of social perception and social
sense-making processes (Maitlis, 2005; Zaccaro et al., 1991)—i.e., socially ori-
ented cognitive processes—to determine what the most appropriate responses
should be when presented with a variety of social cues. Likewise, research on emo-
tional intelligence suggests that the management of emotions entails in part the
identification and interpretation of emotions in the self, and in others, as well as
regulating emotions in the self and others (Brackett & Mayer, 2003; Caruso, Mayer,
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& Salovey, 2002; Mayer & Salovey, 1997). Thus, situations carrying high emotional
load may require cognitive competencies to understand emotions and social compe-
tencies in managing emotions in interactions between the self and others.

A third point that derives from our model suggests that if elements of adaptive
readiness vary according to the blend of cognitive, social, and emotional load in the
extant situation, then different mixes of core skills and competencies will be needed
across different situations (cf. Ployhart & Bliese, 2006). Moreover, if a situation has
high levels of multiple loads, then performers will need high levels of those knowl-
edge skills and abilities that correspond to each form of readiness in the situation.
Thus, if a performer has only high cognitive readiness in a situation that also has
high social and/or emotional loads, then that individual may be no more prepared
for operational effectiveness than performers with lower levels of cognitive readi-
ness. This premise is similar to the pattern approach to leader traits and performance
(Foti & Hauenstein, 2007; Zaccaro, 2007), which argues that effective leaders need
high levels of cognitive, social, and motivational attributes to lead effectively. The
absence of any one set of attributes will result in leadership performance no better
than if a person possessed none of the attributes. We believe a similar framework
may apply to understanding how the mix of KSAs defines adaptive readiness and its
relationships to operational effectiveness in complex domains.

If the adaptive readiness requires different blends of cognitive, social, and emo-
tional competencies, then different training strategies may be necessary to foster
growth in adaptive readiness for situations with varying mixes of situational load.
Most adaptation training strategies have focused primarily on developing the cog-
nitive skills required to foster adaptive expertise (Bell & Kozlowski, 2002, 2008;
Ely et al., 2009; Nelson et al., 2010). We would argue that generic adaptive readi-
ness training will require a focus on growing those competencies for adaptive situ-
ations having high cognitive, social, and emotional loads. If trainers are targeting
specific adaptive situations, then the preferred training strategy would need to
derive from the particular mix of load elements in those situations. In the remaining
section of this chapter, we describe in more detail the KSAs that we believe com-
prise adaptive readiness. We also briefly review the training strategies that are
likely to foster growth in the cognitive, social, and emotional components of
adaptive readiness.

5.2 Cognitive, Social, and Emotional Competencies
that Contribute to Adaptive Readiness: Implications
for Readiness Training

We have argued that adaptive readiness reflects an individual’s preparation or poten-
tial to exhibit a range of personal attributes that are related to effective adaptive
performance. While these attributes are likely to include personality and general
mental ability (Mueller-Hanson et al., 2005; Pulakos, Dorsey, & White, 2006), we
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Table 5.1 Skills, competencies, and instructional strategies that contribute to adaptive readiness

Dimensions
of adaptive
readiness Key skills and competencies Training and development strategies
Cognitive Self-regulation Self-regulation training
readiness Metacognitive thinking Active learning
Cognitive flexibility Error management training
Frame-changing Experiential variety
Creative thinking Developmental work experiences
Adaptive expertise
Social Social perceptiveness Developmental work experiences within
readiness Perspective taking socially and/or culturally diverse domains
Behavioral complexity/behavioral Cultural assimilators
flexibility
Cultural acuity
Emotional Emotion regulation and management Emotion knowledge training
readiness Emotion identification —self/others
Emotion expression
Resilience, grit, hardiness Emotion regulation and management training
Stress resistance Stress resistance training
Stress management Stress management

are limiting our coverage to those attributes that are likely to be more trainable (i.e.,
KSAs). Moreover, while we describe KSAs that pertain, for example, to cognitive
readiness, we are not covering competencies for such readiness across all kinds of
situations. Instead, we are focusing on attributes that foster the cognitive, social, and
emotional components of adaptive readiness, that is, readiness for operational effec-
tiveness in situations requiring high levels of adaptation. Finally, we do not pretend
that this list is an exhaustive one. However, we believe these to be the most critical
KSAs contributing to the three components of adaptive readiness. Table 5.1 indi-
cates (a) each dimension of adaptive readiness; (b) key knowledge, skills, and com-
petencies that compose each form of readiness; and (c) training and development
strategies that target growth in some or all of these competencies.

5.2.1 Cognitive Components of Adaptive Readiness

Table 5.1 lists several cognitive competencies that researchers have linked to effec-
tive adaptive performance (Mueller-Hanson et al., 2005; Ployhart & Bliese, 2006,
Pulakos et al., 2002, 2006; Zaccaro et al., 2009). These include self-regulation,
metacognitive thinking, cognitive flexibility and frame-switching, creative thinking,
and adaptive expertise. Self-regulation skills refer to competencies in “planning,
goal setting, goal monitoring, evaluating goal progress (particularly the detection of
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discrepancies between ongoing actions and goal progress standards), discrepancy
reduction, and goal completion” (Ely et al., 2009, p. 180; see also Karoly, 1993).
Such skills are important for adaptation because they are directed to tracking ongo-
ing performance and helping the individual change goal paths in the face of environ-
mental disruptions (Ely et al., 2009; Karoly, 1993). Metacognitive-thinking skills
are important because they help performers monitor and regulate how and when
they use cognitive processes to throughout stages of adaptive problem solving
(Davidson, Deuser, & Sternberg, 1994; Kozlowski, 1998). Bell and Kozlowski
(2008) found that metacognitive processes occurring during an adaptive training
trial fostered self-evaluation activities and, through such activities, growth in knowl-
edge that contributed to adaptive performance. Skills in both self-regulation and
metacognition contribute to adaptive readiness because they prime performers to
attend more closely to changing elements of the operating environment and to adjust
accordingly to situational understanding and performance strategies.

Cognitive flexibility and, more specifically, frame-changing skills have also been
linked to effective adaptation (Griffin & Hesketh, 2003; Nelson et al., 2010).
Cognitive flexibility refers to “a person’s (a) awareness that in any given situation
there are options and alternatives available, (b) willingness to be flexible and adapt
to the situation, and (c) self-efficacy or belief that one has the ability to be flexible”
(Martin & Anderson, 1998, p. 1). Individuals who adopt a more cognitively flexible
approach to problem solving are more likely to explore different cognitive frames
when trying to construct and understand the problem space, as well as generate and
evaluate potential solutions (Spiro, Feltovich, & Coulson, 1996). Such wide-ranging
exploration of the problem space should also facilitate the development of adaptive
expertise (Griffin & Hesketh, 2003).

Nelson et al. (2010, p. 133) defined frame-changing skills as “the capacity to
switch among various perspectives or frames of reference” at different phases of
adaptive problem solving. Thus, individuals can switch among alternate frames
when (a) scanning changing operational environments, (b) making sense of environ-
mental changes, and/or (c) deriving adaptive solutions. Horn (2008) defined three
components of frame-changing processes—frame-breaking, frame-switching, and
frame integration. Frame-breaking reflects skill in recognizing that existing concep-
tual models can no longer be applied to changing operational environments
(DeYoung, Flanders, & Peterson, 2008; London, 1989). Frame-switching entails an
exploration of alternate ways adaptive problems can be defined and resolved
(Marshall, 1995). Frame integration refers to skill in integrating newly explored
cognitive frames into existing cognitive schemas (Jacobs & Jaques, 1987; Jacobs &
McGee, 2001). These processes and corresponding skills facilitate growth in adap-
tive expertise as performers are increasingly able to link different solution frames to
different kinds of problems (Zaccaro, 2009).

Frame-changing is a highly effortful and difficult cognitive process to accom-
plish (Nelson et al., 2010; Zyphur, 2009). Zyphur (2009) noted that individuals who
attempt frame-changing needed to “recognize their enacted mindsets and then con-
sciously evaluate and alter them—no easy task” (p. 685). However, because of the
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central importance of these processes for effective adaption, adaptive readiness
entails having the willingness, capacity, and preparation to engage in cognitive
frame-changing. For this reason, cognitive readiness for adaptive situations may
need to center most strongly on this and related skills.

Mumford and Gustafson (1988) defined creative thinking in part as entailing
“processes underlying an individual’s capacity to generate new ideas or understand-
ings” (p. 28; also see Hong, this volume). The ability to effectively engage such
processes when necessary should contribute significantly to adaptation, especially
when changing operational environments pose novel or unusual problems to per-
formers (Pulakos et al., 2006). The use of creative-thinking skills in adaptive
domains, combined with use of frame-changing skills, self-regulation, and meta-
cognition, should help performers understand more readily when and how different
kinds of solutions will apply to different types of problems. This understanding has
been labeled adaptive expertise (Kozlowski, 1998; Smith et al., 1997). Adaptive
experts know at a deep, principled level what and how problem and solution con-
structs are connected and, more importantly, what contextual parameters determine
these connections (Kozlowski, 1998). Indeed, Kozlowski (1998) notes, “Adaptive
experts are able to recognize changes in task priorities and the need to modify strate-
gies and actions” (p. 119).

5.2.2 Cognitive Training Strategies for Adaptive Readiness

The training strategies necessary to grow adaptive readiness need to be fundamen-
tally different from those used to develop other types of performance skills (Smith
etal., 1997). Traditional strategies focus on routinizing the application of such skills.
Adaptation training needs to target adaptive expertise and how performers connect
contextual parameters, problem elements, and solution strategies (Bell & Kozlowski,
2002, 2008; Ely et al., 2009; Kozlowski et al., 2001). In Table 5.1, we list five strate-
gies that should contribute to the development of the cognitive skills associated with
adaptive readiness (cf. Ely et al., 2009; Kozlowski, 1998; Kozlowski et al., 2001;
Nelson et al., 2010). These are self-regulation training, active learning, error man-
agement training, experiential variety, and developmental work experiences.
Self-regulation training entails instruction in processes such as goal setting, self-
monitoring, and self-evaluation to regulation performance progress (Sitzmann,
2007). Trainees are provided prompts during training to engage in such processes
until they become more routinized (Ely et al., 2009; Sitzmann, 2007). Bell and
Kozlowski (2008) note that self-regulation processes may also follow from using
active learning as an instructional strategy. They argue that such approaches, which
give the trainees substantial control over their learning process and progress, can be
particularly useful in developing adaptive expertise because they help individuals
learn to use their existing knowledge to derive solutions to different or novel prob-
lems (i.e., adaptive transfer; Ivancic & Hesketh, 2000). Bell and Kozlowski (2002)
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coupled such approaches with the use of adaptive guidance, or a “training strategy
that provides trainees with diagnostic and interpretive information that helps them
make effective learning decisions” (p. 269). This strategy entails use of tailored
information to guide learners in making decisions about what instructional exer-
cises and material will best foster skill growth in an active learning context.

Bell and Kozlowski (2008; see also Keith and Frese, 2005, 2008) also argue that
training strategies using error management or exploratory learning approaches are
effective means of developing adaptation skills. In these approaches, learners are
encouraged to explore an unfamiliar problem space and instructed that errors are not
only acceptable, but critical to the learning process. Researchers have linked emo-
tion management training and exploratory learning to the development of adaptive
expertise and adaptive transfer (Bell & Kozlowski, 2008; Ely et al., 2009). Nelson
et al. (2010) noted that in these and other forms of active learning, instructional
strategies should include the use of experiential variety or the exposure of learners
to “stimuli or practice scenarios in training that vary in either surface or structural
details that in turn require changes to performance strategies” (p. 133). They argued
that when learners encountered qualitatively different problem scenarios during
practice trials, they become more adept at changing the cognitive frames used to
interpret, understand, and solve different types of problems.

A central principle underlying all of these adaptive training strategies is having
individuals experiencing new kinds of problems as part of the instructional strategy.
Most of the studies supporting this approach have been conducted in formal training
contexts. Zaccaro and Banks (2004) argued that developmental work experiences,
or stretch assignments (Ohlott, 2004) encountered in one’s job context, can be effec-
tive tools for developing adaptation skills. These kinds of experiences entail giving
to job incumbents assignments that challenge their current skill sets and cognitive
frames. Both Banks (2006) and Horn (2008) found that developmental work experi-
ences were associated with indicators of adaptive performance.

5.2.3 Social Components of Adaptive Readiness

The social elements of adaptive readiness entail being prepared to adjust to working
with and across different types of people and social groups, including those from
different cultures. The skills and competencies associated with such adaptation have
been grouped under social and cultural intelligence (Earley & Ang, 2003; Pulakos
et al., 2006; Zaccaro et al., 1991). Zaccaro et al. (1991) defined social intelligence
as reflecting capacities to engage in effective social perception and awareness, as
well behavioral flexibility, or the capacity to respond appropriately across different
situations. Hooijberg (1996) elaborated the latter competency as behavioral com-
plexity, which involves the possession of a broad behavioral repertoire and the
capacity to perform behaviors in their repertoire in adaptive ways according to situ-
ational requirements.
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Cultural acuity refers to the extension of social perceptions skills to understand-
ing persons and social dynamics from multiple cultures (see similar themes in
Earley & Ang, 2003). Such acuity has two foci—the self and the team (Chiara
et al., 2010). According to Chiara et al. (2010), self-focused cultural acuity refers
to understanding one’s own culture-related biases and how they might influence
interactions with individuals from other cultures. This skill reflects cultural self-
awareness (Earley & Ang, 2003). A team-focused acuity refers to understanding
how culture will affect interaction dynamics within a team that (a) is embedded
within another culture or (b) is composed of members from different cultures.
Sutton, Pierce, Burke, and Salas (2006) extended these ideas in their notion of
cultural adaptability, defined as “the ability to understand one’s own and others’
cognitive biases and to adapt, as necessary, to ensure successful team performance”
(p. 144). Their notion adds skill in adjusting behavioral responses to cultural
variants.

Social intelligence and cultural acuity can often entail trying to be aware of and
appreciate the understanding other people have of a particular social context. This
awareness refers to social perspective taking (Johnson, 1975; Roan et al., 2009),
defined as

Taking the perspective of another person is the ability to understand how a situation appears
to another person and how that person is reacting cognitively and emotionally to the situa-
tion. It is the ability to put oneself in the place of others and recognize that other individuals
may have points of view different from one’s own. (Johnson, 1975; p. 241)

Such perspective taking can foster adaptability because it facilitates the likeli-
hood that performers will adopt the most appropriate strategy or behavioral response
in socially diverse contexts. The selection of socially appropriate responses derives
from a clear and deep understanding of how such responses are likely to affect oth-
ers in the context; such understanding comes more readily to those individuals that
can consider responses from the perspective of other who will be their recipients
(Roan et al., 2009).

5.2.4 Social Training Strategies for Adaptive Readiness

The training and development of social competencies related to adaptive readiness
entail having learners experience a diversity or variety of social contexts, with a
focus on (a) understanding differences across such contexts and (b) learning context-
specific and appropriate social behaviors. Such learning can occur through the use
of developmental work experiences that require individuals to work across different
social contexts (Ohlott, 2004). With respect to leader development, for example,
Ohlott (2004, p. 161) recommends that leaders be given assignments to lead “people
who are not like themselves;” doing so would challenge them “to move beyond their
own beliefs and perspectives to understand personal, business, and workplace issues
from perspectives that may differ greatly from, and sometimes even conflict with,
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their own.” Such experiences would not only obviously facilitate skill in perspective
taking but also contribute greatly to the social knowledge structures that contribute
to effective asocial intelligence (Zaccaro et al., 1991).

The development of cultural acuity entails the same principle of having individu-
als experience social diversity, except now across cultural boundaries. Being
immersed into foreign cultures can create those “mind-altering, head-cracking
experiences” (Gregersen, Morrison, & Black, 1998, p. 30) that foster the develop-
ment of self-knowledge necessary for effective self-focused cultural acuity, as well
as better understanding of the different cultural variants in behavior necessary for
cultural adaptability. Indeed, regarding the development of such skills in leaders,
Nelson et al. (2010) noted that “leaders would need (a) learning experiences that
help them discover new, culturally variant leadership frames, and (b) guidance on
the appropriate application of these frames” (p. 139). Not all such experiences need
to occur in situ within foreign cultures—Bhawuk (2001) recommends the use of
cultural assimilators or as defined by Nelson et al. (2010), “scenario-based,
feedback-rich exercises that can provide (a) intensive culture-specific information
to prepare leaders to adapt to specific cultural contexts, or (b) broad, culture-general
theory, to help them focus on cultural dimensions that apply to many cultures”
(p. 140; see Abbe, Gulick, & Herman, 2007 for a relevant review). Note that such
exercises can be incorporated into formal training exercises designed to grow cul-
tural adaptability; Nelson et al. argue for the incorporation of experiential variety
into such exercises to make them even more effective.

5.2.5 Emotion Components of Adaptive Readiness

When situations requiring adaptation carry a high emotional load, adaptive readi-
ness includes the potential to use both emotion understanding and management
skills. Such readiness may also need to include capacities to withstand and work
effectively under highly stressful circumstances. Emotion understanding and man-
agement skills are defined as components of emotional intelligence (Caruso et al.,
2002; Mayer & Salovey, 1997). Mayer and Salovey (1997; see also Caruso et al.,
2002) defined four competencies that contribute to the emotional intelligence—(1)
the accurate identification of emotions and feelings, (2) interpretation and accurate
understanding of emotions, (3) the effective use of emotions in social problem
solving, and (4) the management and control of one’s own emotions within the
context of problem solving. In adaptive contexts that are high in emotion load,
operational effectiveness will often require emotion management strategies before
one can utilize problem-solving processes—performers need to understand and
control their own emotions before they can begin to think effectively about an
adaptive solution. Also the derivation and implementation of adaptive solutions in
such contexts may also call for performers to help their colleagues and teammates
to manage their own emotional reactions. There has been little if any research that
has provided empirical evidence linking these skills to adaptation. We encourage
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such research, suspecting that it will endorse their validity for predicting adaptive
performance.

The understanding and management of emotions is one aspect of adaptive readi-
ness. We expect that adaptation in many highly stressful and emotion-laden situa-
tions requires a degree of grit, mental toughness, and hardiness that helps the
performer persist through difficult and challenging circumstances (Duckworth,
Peterson, Matthews, & Kelly, 2007; Loehr, 1986; Maddi, 2007; Mueller-Hanson
et al., 2005). In essence, these attributes reflect ability to remain calm and com-
posed even under dire or very stressful circumstances (Loehr, 1986). Studies by
Bartone (2000, 2006) show that these qualities are related to operational effective-
ness under combat situations, one of Pulakos et al.’s (2000) adaptive performance
dimensions.

5.2.6 Emotion Training Strategies for Adaptive Readiness

Caruso and Wolfe (2004) argued that individuals could indeed be trained in emotional
intelligence skills. Such training would consist of formal instruction on the nature of
emotions and understanding their role in behavior. It would also include practice in the
regulation of emotions and particularly in how to “apply specific emotions in ...
everyday life” (Nelis, Quoidbach, Mikolajczak, & Hansenne, 2009, p. 37). Using this
combined instructional strategy, Nelis et al. (2009) produced an increase in emotion
identification and management skills that persisted 6 months after training. Similar
findings were reported by Groves, McEnrue, and Shen (2008). Clarke (2006, 2010)
described a training strategy that successfully used work team situations to explore
and examine emotional knowledge and to practice emotion regulation situations in
ongoing work assignments. Taken together, these studies suggest that emotion identi-
fication, understanding, and regulation skills that foster adaptive readiness can be
developed through targeted formal and on-the-job instructional strategies.

Attributes as grit, resilience, and hardiness have often been described as disposi-
tional qualities of the individual and therefore as not easily trainable (e.g., Mueller-
Hanson et al., 2005). Maddi and his colleagues (2007; Maddi, Kahn, & Maddi,
1998), though, have demonstrated some success in fostering hardiness in adults.
Moreover, researchers have suggested that controlled exposure to high-stress train-
ing conditions can be effective in developing resilience. For example, Paton (2006)
argued that training simulations for police officers should reflect the conditions they
might face in their dangerous operating environment. He noted that such exposure
in training can “help increase knowledge of stress reactions and provide opportuni-
ties for officers to rehearse strategies to deal with them” (p. 3). The US Army has
used variations of such extreme stressor exposure as part of their survival training
courses (e.g., Morgan et al., 2000). Finally worksite stress management training
programs, including stress inoculation programs (Saunders, Driskell, Johnston, &
Salas, 1996), have been successful in helping workers develop cognitive and behav-
ioral strategies that foster resilient reactions to work stressors (Richardson &
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Rothstein, 2008). Thus, we believe that a combination of stress management train-
ing with exposure to extreme stressors in training scenarios can foster adaptive
readiness for situations carrying high emotion loads.

5.3 Summary

In this chapter, we have made several key points about readiness for operational
effectiveness in environments requiring adaptation. First, adaptive performance
situations will vary in terms of their cognitive, social, and emotional loads. Some
situations may carry high levels of all three types of performance requirements.
Second, success in such situations will require varying degrees of not just cognitive
readiness but social and emotional readiness as well. The literature on human per-
formance in complex problem domains has emphasized primarily cognitive readi-
ness; we suggest an expansion to other forms as well. Third, cognitive, social, and
emotional elements of adaptive readiness reflect different sets of KSAs and compe-
tencies. Overall adaptive readiness will depend upon the combination of KSAs that
corresponds to the load mix in a particular situation. Accordingly, in a situation with
high cognitive social and emotional load, cognitive readiness will not be enough to
ensure overall operational effectiveness. Finally, different training strategies will be
needed to foster cognitive, social, and emotional readiness. And, again, when the
situation load mix reflects high levels of more than just cognitive load, adaptive
training strategies will have to focus on measurement and assessment of this mix as
well as a broader range of cognitive and noncognitive skills than they do in the
present. We expect that such a focus will foster a greater all around readiness to
adapt successfully in multiple kinds of complex problem domains.
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