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piece we argue that cognitive skills, often domain specific cognitive skills, strongly influence
leader emergence and performance. The conditions that moderate the impact of these skills are
Although few scholars would dispute the point leaders must think, cognition has not, perhaps,
received the attention it warrants in studies of leadership. The intent of the present special issue
is to examine how cognition influences leader emergence and performance. In this introductory

also examined along with the ways in which cognitive capacities shape subsequent leader
behavior. The implications of cognition for leader development and directions for future research
are discussed.
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A superficial reading of the literature on leadership (Bass & Bass, 2009; Yukl, 2011) seems to point to a conclusion. Leaders do not
need to think— they must act. In keeping with this assumption, theories of leadership, and the measures formulated based on these
theories, have typically focused on follower perceptions of leader behavior (Dinh, Lord, & Hoffman, 2014). For example leader–
member exchange (Graen, Novak, & Sommerkamp, 1982), transformational leadership (Bass & Avolio, 1990), servant leadership
(Liden, Panaccio, Meuser, Hu, & Wayne, 2014), and ethical leadership (De Hoogh & Den Hartog, 2008) to mention a few examples,
all represent behaviorally based theories of leadership.

Although it may be useful to understand and frame leadership in terms of behavior, this framing of leadership begs a number of
questions. Are there different styles of leader behavior—charismatic, ideological, or pragmatic (Mumford, 2006)? Does leader
behavior vary as a function of social context (Sparrowe, 2014) or organizational context (Carter & DeChurch, 2014)? And, where
does leader behavior come from—identity (Day, Harrison, & Halpin, 2009), personality (Bono & Judge, 2004), or cognition
(Mumford, Connelly, & Gaddis, 2003; Mumford, Zaccaro, Harding, Jacobs, & Fleishman, 2000)?

It is this last question to which the present special issue is devoted. More specifically, the present special issue is focused on how
cognition influences leader emergence and performance. Cognition may be defined in many ways, however cognition ultimately
refers to how people work with information in solving problems (Ericsson, 2003). As Zaccaro (2014) has noted, leaders must solve
problems — albeit problems arising in a social or organizational context. As a result, there is ample reason to suspect that cognition
would be critical to understanding the nature and significance of both leader emergence and leader performance (Mumford,
Friedrich, Caughron, & Byrne, 2007).

Cognition

Although the available evidence indicates that cognition is a critical force underlying leader emergence andperformance (Connelly
et al., 2000; Lord, De Vader, & Alliger, 1986), one must ask what exactly is implied by the term cognition. To begin, one must bear in
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mind that in incidents of leadership there is both a leader, or leaders, and a follower, or followers, and cognition occurs among both
leaders (Drazin, Glynn, & Kazanjian, 1999) and followers (Lord&Maher, 1990). In thepresent special issue, our concern is not follower
cognition. Rather, the focus of the present special issue is on the cognition of leaders.

Leader cognition, however, as is the case with cognition in general, is a complex phenomenon. Cognition is commonly held to
require knowledge, or information (Kolodner, 1997), and knowledge has been shown to influence leader performance (Vessey,
Barrett, & Mumford, 2011). Indeed, the case can be made that it is not just knowledge which is of concern but the ways people
organize, store, and recall this knowledge (Connelly et al., 2000). This observation suggests that priming and salience effects, effects
shaping knowledge recall, may be important in understanding leader emergence and performance. Indeed, Ligon, Hunter, and
Mumford (2008) have provided evidence indicating that the information provided by prior life experiences, and recall of these life
experiences, is critical to the emergence of leadership styles.

Cognition, however, is not simply amatter of knowledge, and recall of this knowledge, it also depends on people's capacity towork
with this knowledge. One key capacity in this regard is general intelligence — commonly construed as the speed and depth of
information processing (Tyler, 1964). Indeed, intelligence has proved to be a critical cause of performance in virtually all domains
where people must solve problems (Schmidt & Hunter, 1998). And, because leaders must solve social or organizational problems
(Mumford, Zaccaro, Harding, Jacobs, & Fleishman, 2000), there is reason to suspect that cognition would also influence leader
emergence and performance.

The speed and depth with which people process information, however, are not simply a matter of basic abilities, such as intelli-
gence, and people's speed and depth of processing improve as a function of experience working in a domain. Experience working
in a domain gives rise to specific skills— skills that emerge, in part, as a function of intelligence, and, in part, as a function of experience
and active practice.What should be recognized here, however, is that these domain specific cognitive skillsmay be as important, if not
more important, than general intelligence in accounting for leader emergence and performance when it is recognized that leadership
emerges in social systems as a function of experience. Thus McKenna, Rooney, and Boal (2009) have argued that wisdom, social
appraisal skills, may be important to understanding leader emergence and performance due to the distinctly social nature of the
problems presented to leaders. This observation, however, broaches the question as to what other skills might contribute to leader
emergence and performance.

Ability and skills, however, are of value in solving problems, including the problems presented to leaders, only when these
capacities can be applied. The application of cognitive capacities in problem-solving has long been a focus of the literature on decision
making (Hogarth, 1980). And, it seems clear that leaders must make decisions. The decision-making literature, however, has focused
on situational variables, or individual variables, that result in better (optimal) orworse (sub-optimal) decisions in a specific context. In
the case of leaders, however, these contingencies on the application of cognitive capacities may be farmore complexwhen people are
asked to address the type of problems commonly presented to leaders. Thus a number of variables ranging from stress (Fiedler &
Garcia, 1987) to complexity of stakeholder concerns (Marion &Gonzales, 2013)may influence how leaders apply cognitive capacities.

The application of cognitive capacities is of interest for two reasons. The first reason is that how people apply their cognitive
capacities will give rise to the type of behavior others see leaders exhibit. Cognition may shape the kind of visions leaders formulate
and how these visions are articulated to key stakeholders (Strange & Mumford, 2005). Application of cognitive capacities may,
moreover, shape how, and how well, leaders interact with followers giving rise to more, or less, effective patterns of leader member
exchange.

The impact of applying cognition on leader behavior points to the second reason application of cognitive capacity is of interest to
students of leadership. Understanding how leaders apply cognition, and the conditions shaping effective application of cognitive
capacities in solving leadership problems, contributes to our ability to improve leader performance. Thus understanding how leaders
apply cognitive capacity, and the variables shaping more, or less, effective application of these capacities, might allow us to “design”
leadership jobs and develop work “aids” which would contribute to more effective leadership. More generally, understanding how
people apply cognition might provide a basis for formulating more effective leadership development programs (Mumford, Marks,
Connelly, Zaccaro, & Reiter-Palmon, 2000).

Knowledge and ability

The first article in this special issue, an article by Combe and Carrington (2015-in this volume) examines one form of knowledge in
relation to a critical situational influence. Prior studies (Mumford et al., 2007) have shown that leader cognition is particularly impor-
tant to performance under conditions of crisis. Combe and Carrington (2015-in this volume) examine one form of knowledge, mental
models (Rouse &Morris, 1986), held to be critical to crafting crisis resolution strategies. They examine agreement among themental
models of top management teams pre and post crisis. And, they found that shared mental models, shared mental models held to be
critical to team performance (Day, Gronn, & Salas, 2004), emerge following crises. Thus crises may cause leaders to construct or orga-
nize knowledge in new, perhaps more appropriate, ways.

These findings are, of course, notable because they point to the salience of crises in the formation of leaders' knowledge structures.
These findings, however, also suggest that as a result of crises leaders may come to understand prior experiences in different ways—
imposing different organizing structures on past experience or case-based knowledge (Barrett, Vessey, & Mumford, 2011; Vessey
et al., 2011). What remains unclear, however, is how crises interact with prior experience in shaping the shared mental models cre-
ated by leadership teams.

Of course, one plausible answer to this question is that the sharedmental models formulated in response to crises will depend on
both team processes and the basic intelligence of team members. The role of intelligence in leadership has long been debated with
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some studies (e.g. Lord et al., 1986) pointing to the importance of intelligence and other studies (e.g. Reichard et al., 2011) suggesting
that intelligence is not strongly related to leadership. Of course, part of the issue here is exactly what is the criterion of concern—per-
formance in the leadership role or occupancy of the leadership role. Daly, Egan, and O'Reilly (2015) used longitudinal data gathered in
a sizeable sample, some 17,000 individuals, to examine the influence of intelligence on movement into leadership roles—a role occu-
pancy criterion. It was found that intelligence was positively related to movement into leadership roles with the strength of these ef-
fects increasing as people reached maturity—thus timing may count in examining the relationship between intelligence and
leadership. The Daly et al. (2015) study, however, makes two other noteworthy points. First, the impact of intelligence on attainment
of leadership roles depends, in part, on education. Thus social systems value intelligence in leaders and condition role occupancy on
intelligence. Second, this study indicates that self-regulation, a construct commonly assumed to be linked to wisdom and social judg-
ment (Connelly et al., 2000;McKenna et al., 2009) alsomakes a unique, incremental contribution to prediction ofmovement into lead-
ership roles.

Cognitive skills

These findings with regard to self-regulation point to the importance of domain specific cognitive skills in understanding
leadership role occupancy, and potentially, leader performance. In fact, Zaccaro, La Port, and Jose (2013) have provided evidence
that specific problem-solving skills, skills such as wisdom, are, in fact, strong, and stronger, predictors of leader performance than
general intelligence. This point is reiterated in a study by Zaccaro et al. (2015).

They examined the impact of divergent thinking, thinking of alternative solutions, a skill held to contribute to creative thinking
(Mumford, Medeiros, & Partlow, 2012), on the continuance of officers in the United States Army over a fifteen year period. Notably,
retention of officers in theUnited States Army is likely, although not completely, dependent on performance in this “up or out” system.
They found that divergent thinking was strongly (r = .42), and positively, related to officer continuance — at least when divergent
thinking was assessed with respect to domain relevant attributes (Mumford, Marks, Connelly, Zaccaro, & Johnson, 1998). Moreover,
their findings indicate that assessments of other complex problem-solving skills, skills such as problem definition and idea evaluation,
as applied in solving leadership problems, are also strongly positively (r = .41) related to leader continuance. Thus in attempts to
account for leadership and leader performance there is value, apparently great value, in looking at domain specific cognitive skills.

This observation, of course, broaches the question what other cognitive skills may prove important in accounting for leader
performance? One such skill, forecasting, is discussed by Mumford, Steele, McIntosh, and Mulhearn (2015). Traditionally, the value
of forecasting has been discounted based on the assumed inaccuracies in people's forecasts (Pant & Starbuck, 1990). However,
when people have expertise and intend to act, implementation intentions, the accuracy of people's forecasts improves substantially
(Daily & Mumford, 2006). More centrally, the evidence amassed by Mumford et al. (2015-in this volume) across a number of low-
fidelity simulation studies, studies where participants assume leadership roles, indicated that forecasting skill is a powerful influence
on both leader performance and the type of solutions constructed to leadership problems. Indeed forecasting, along with identifica-
tion of key causes on which these forecasts are based (Marcy & Mumford, 2007, 2010) may represent important skills underlying
performance in leadership roles.

However, at least one other skill appears to be of special importance. Marcy (2015-in this volume) in a historiometric study of one
notable leader, Guy Debord, argues that both sensemaking and sensegiving skills may be important to performance in leadership
roles. Indeed, he argues that sensebreaking, brought about through the reintegration of multiple mental models, may be critical to
the cases of significant social changewe hold to characterize ourmost eminent leaders historically—leaders such as Franklin Roosevelt
and Nelson Mandela.

Application capacities

Indeed one might argue that recent research has begun to allow us to identify the key cognitive skills, divergent thinking, idea
evaluation, causal analysis, forecasting, planning, andwisdom or self-regulation, thatmake effective leadership performance possible.
It is not, however, simply enough to possess these skills. It is also necessary for leaders to apply these skills in solving the problems
presented to them by people and social systems.

One key consideration in this regard is attending to the problem. Leaders have many demands made on them and these varied
demands reduce attentional capacity. Collins and Jackson (2015-in this volume) measured attentional capacity using an error task
—mistakesmade on amathematical test. They found that attentional capacity, or effective self-regulation, positivelymediated the im-
pact of intelligence on proactive behavior on the part of first-line supervisors. Thus leaders must focus on, or attend to, problems if
intelligence, or domain specific cognitive skills (e.g., divergent thinking, forecasting, planning), are to influence performance. This
finding is of some importance because studies examining when, where, and how leaders allocate attention to different problems,
and the impact of attentional allocation strategies on leader performance, are sorely lacking.

With allocation of attention people begin to acquire information bearing on a problem and apply their knowledge, skills, and
abilities in solving this problem. In this regard, the study conducted by Serban et al. (2015) is of some importance. They used
simulations, quasi-experimental, and experimental studies to examine the impact of intelligence on leader emergence. They
examined how the density of network ties, ties providing information, influenced the application of cognitive ability with respect
to nominations by team members that a particular individual was the team leader. They found that as the density of network ties
increased cognitive ability had a stronger influence on leader emergence. Thus leaders must create strong, dense, social networks
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to ensure that the information needed to apply cognitive capacities is, in fact, available—networks that may be built through positive
leader–member exchange, charisma, and people's identification with the leader.

Attention and information, information that may be obtained from others, allow cognitive capacities to be applied by leaders in
making decisions. Liu, Eubanks, and Chater (2015) examined leader decision making in the context of a single, real-world, decision.
More specifically, they examined how leaders make succession decisions in family businesses examining one potential decision
bias—nepotism. They showed that strong family ties act to bias these decisions. However, their findings also indicated that actively
searching for information about external, non-family, candidates may ameliorate this bias. Notably, cognitive capacities such as
self-regulation, divergent thinking, and forecasting may also help leaders ameliorate such decision biases. Unfortunately, at this
juncture, evidence is not available indicating how cognitive skills act to influence decision biases.

Behavior and development

It is commonly assumed that decisions result in behavior, or, at least, behavioral intentions. As noted earlier, leadership research
has tended to focus on behavior. This observation is noteworthy because it broaches a new question. How do cognitive capacities,
intelligence, knowledge, and domain specific cognitive skills act on, and interact with, leader behavior?

In one study along these lines, Dóci and Hofmans (2015) conducted an experimental study where participants were asked to
assume the role of a CEO leading a meeting where decisions were to be made about office space. Task complexity was varied and
perceptions of transformational leadership were assessed. It was found that perceptions of transformational leadership decreased
as a function of task complexity—apparently because leaders lacked the resources, presumably cognitive resources, to evidence
transformational leadership behavior. Thus one common critical form of leadership behavior, transformational behavior, depends
on cognitive resources with greater cognitive resources being required as task complexity increases. Put more directly, effective
leadership behavior may depend on leaders possessing requisite cognitive capacity—intelligence, knowledge, and skills.

In the case of real-world incidents of leadership, the complexity of the tasks at hand (Yukl, 2011) is such that substantial cognitive
capacitymaywell be required. The significance of cognitive capacity, however, with respect to leader behaviormay, in part, dependon
the leader's ability to simplify their thinking when communicating direction to others. This point is underscored in the Partlow,
Medeiros, andMumford (2015) study. In this study, an experimental study, participants were asked to formulate a vision for leading
an experimental secondary school. The quality, originality, and elegance of the resulting vision statements, alongwith their perceived
utility and affective impact, were appraised. The complexity of relevant mental models presented was varied along with the number
of schema present and neither participants were asked to forecast positive or negative outcomes prior to vision formation. It was
found that the strongest vision statements were obtained when participants used relatively simple mental models in an attempt to
minimize forecasted negative outcomes. Thus although leaders must be able to think complexly, and perhaps negatively, they must
also be able to simplify their thoughts for followers. Although the need for simplification may seem obvious, we know little about
how leaders go about simplifying their approach to problems.

Although the impact of cognitive capacities on leader behavior appears complex, the Dóci and Hofmans (2015) and the Partlow
et al. (2015) studies indicate that cognition influences leader behavior.When thesefindings are considered in light of the observations
of Daly et al. (2015) and Zaccaro et al. (2015) concerning the impact of cognitive capacities on a leader's ability to profit from
educational or developmental opportunities, they suggest that developmental interventions focused on providing requisite
knowledge and skills might prove especially valuable. In other words, cognitive interventions might provide a basis for developing
leadership potential.

This possibility is addressed by Santos, Caetano, and Tavares (2015). In this study, a leadership training programwas formulated
for naval officers that focused on developing requisite cognitive capacities. For example, clarification skills, planning skills, and
information search and structuring skills were trained in a twenty-day training program. Judges evaluated officer performance
prior to and after training. It was found that this cognitively based training intervention resulted in gains not only in the relevant skills
but more importantly in the effectiveness of the teams being led by program participants. Thus understanding leader cognition can
result in tangible, practical, improvements in our ability to develop leadership potential.

Conclusions

Perhaps the most clear cut conclusion that can be drawn from the various studies of leader cognition presented in the present
volume is that leader cognition is complex. Yes, leader cognition depends, in part, on intelligence. However, the ways in which
intelligence affects leadership may be quite complex—permitting movement into leadership roles and allowing people to profit
from developmental experiences. Intelligence, however, is clearly not the whole story.

Leaders must acquire expertise (Vessey et al., 2011). Not only must leaders acquire experience they must develop a number of
complex cognitive skills for working with this experience. In fact, the various studies presented in the present volume point to the
importance of a number of complex, higher-order, cognitive skills that may contribute to leadership—including divergent thinking,
causal analysis, forecasting, sensemaking, sensebreaking, planning, andwisdomor self-regulation. Although this list of cognitive skills
is likely incomplete, the findings obtained in the studies presented in the present volume indicate that they may represent critical
cognitive capacities underlying leadership performance across a number of domains.

Not only have the studies presented in the present volume helped us to identify critical cognitive skills, skills of known importance
to leader performance (Zaccaro et al., 2013), they also have an important practical implication. Typically, these specific cognitive skills
were found to be strongly related to leader performance over substantial periods of time across a range of criteria. This observation is
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noteworthy because it suggests leader assessment and selection systems should focus on these skills. Thus, we might ask potential
leaders to forecast the effects of policy changes, or, alternatively, formulate program plans, in our attempts to appraise leader
potential.

In addition, however, understanding leader cognition provides a basis not only for the design of assessment systems, it provides a
basis for formulating new types of training and leader development systems. The findings of Santos et al. (2015) clearly point to the
value of training interventions intended to develop requisite cognitive skills. Presumably, career experiences and feedback systems
might also be designed to help leaders develop these skills.Moreover, leader development and feedback systemsmight be formulated
to provide leaders with the knowledge and expertise that provide the basis for application of these skills.

In addition to the implications of the studies presented in this volume for traditional assessment, selection, and developmental
interventions, these studies point to a number of new ways we might seek to enhance leadership potential and leader performance.
For example, the Serban et al. (2015) study points to the value of developing network structures that would provide leaders with the
information needed to apply cognitive capacity. Other work suggests the potential value of designing information systems that would
cause leaders to attend to relevant critical concepts. Still other studies point to the value of providing leaders with viable models for
understanding relevant problems (Combe & Carrington, 2015-in this volume). Thus understanding leader cognition may make pos-
sible a new wave of interventions intended to enhance leader performance.

In fact, one key attribute of the studies presented in the present volume is that they point to a variety of methods that might be
used to address these issues. Traditionally cognitive studies were based on either the experimental or psychometric paradigms.
And, indeed these approaches appear in the present volume (e.g., Combe & Carrington, 2015; Partlow et al., 2015; Zaccaro et al.,
2015). The studies presented in the present volume, however, suggest that a number of other methods might also be used to study
leader cognition including historic methods (Marcy, 2015) and educational interventions (Santos et al., 2015) and simulations (Liu
et al., 2015).

Research using these and other potential methods, however, is not only important for pragmatic reasons, it is also of potentially
great importance substantively. Traditionally we have not believed that leaders must be creative (Mumford & Connelly, 1992). The
Zaccaro et al. (2015-in this volume) study, however, points to the potential importance of considering the fundamentally creative na-
ture of leadership (Mumford & Gustafson, 1988). Similarly, it is plausible that we might seek to understand leader performance in
terms of attentional allocation. And, the Collins and Jackson (2015-in this volume) study clearly points to the value of such an
approach.

Not only do the various studies on leader cognition presented in the present volume suggest some promising new theoretical
approaches, they also point to the need to take a new look at many extant leadership theories. The Dóci and Hofmans (2015-in this
volume) study suggests that transformational leadershipmay notwork on complex, high-value, endeavors such as advanced research
and development efforts (Mumford, Scott, Gaddis, & Strange, 2002). Along related lines, the Serban et al. (2015-in this volume) study
suggests that leader–member exchange theory might need to be reconstructed with respect to network models at least when the
leader is the focal concern.

These observations are noteworthy because they indicate that cognitive approaches may give rise not only to new theories of
leadership, they may also give rise to some significant changes in our current conceptions of leadership. At one level, this conclusion
is not surprising. Leadership theory has largely been based on superficial observations of leader behavior (Yukl, 2011). In science,
when one digs deeper, new ways of understanding superficial observations often emerge (Kuhn, 1970). Thus studies of leader
cognition may result in some significant advances in leadership theory. When potential theoretical gains are considered in light of
the practical value of this research with respect to leader assessment and development, it points to the value of a focus on cognition
in studies of leadership. We hope that the present special issue will provide an impetus for further research along these lines.
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