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FOREWORD

Leader development must be a paramount concern for organizations with strategic
vision. The future rests on the foundation of present development practice. In the U.S.
Army, leader development is built on three pillars: institutional education and training,
developmental assignments, and self-development initiatives. All three pillars require
developmental benchmarks that define expectations at critical points for growth in the key
knowledges, skills, and abilities (KSA) essential for effective performance and further
growth.

The research described in this report is a first step toward an improved technology
for aiding leader development. The fully developed technology will include well-articulated
end goals--the terminal KSA toward which the development process aims, clearly defined
intermediate goals--the level to which the KSA should have developed by each critical point
in time, and reliable ways of assessing development against the intermediate goals.

Key end goals, defined as the critical knowledges, skills, and abilities required for
effective performance at the top levels of the Army, have now been articulated, based on
research involving the senior leadership. This report is the first step toward developing
measurement technology for assessing key cognitive and interpersonal skills at intermediate
development points, and determining what the development goals at those points should be.

This research is part of the U.S. Army Research Institute's Small Business
Innovative Research work program.

EDGAR M. JOHNSON
Acting Director
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COGNITIVE AND TEMPERAMENT PREDICTORS OF EXECUTIVE ABILITY:

PRINCIPLES FOR DEVELOPING LEADERSHIP CAPACITY

EXECUTIVE SUMMARY

Requirement:

A number of sources have documented the need for improvements in leader
development programs in complex organizations, including the U.S. Army. Prior research
suggests that effective application of cognitive capacities is a crucial requirement for
effective high-level organizational leadership. Thus, the formation and enhancement of
th=se capacities and their attendant qualities should be the focus of leader development
interventions. This report describes research to identify those cognitive skills and
temperament factors contributing to executive performance and to identify or develop
instruments to measure them. The report describes this research and provides the
infrastructure required for programmatic interventions targeting the development of these
capacities, together with recommendations for folow-up research to evaluate the
interventions.

Procedure:

This research is grounded in the perspective of functional leadership, in which the
role of leaders is to specify and advance organizational goals and to facilitate
transformation processes in the organization. Leaders often must act in variable and
dynamic environmental conditions in which the nature of impediments to goal attainment is
ambiguous. Thus, organizational leadership needs to be viewed as discretionary problem
solving in ill-defined domains. Because problem situations often require novel approaches,
their solutions also necessitate creative input.

Accordingly, a taxonomy of leadership was identified that had 13 leadership
behavior dimensions (LBDs) related to discretionary and creative problem solving. The
dimensions were as follows: acquiring information, organizing and evaluating information,
giving feedback and maintaining control, identifying needs and requirements, planning and
coordinating, communicating information, obtaining and allocating personnel resources,
developing personnel resources, motivating personnel resources, utilizing and monitoring
personnel resources, obtaining and allocating material resources, maintaining material
resources, and utilizing and monitoring material resources.
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Three validations of this taxonomy were done. The first involved a comparison of the
proposed taxonomy with previously published classifications of leadership behavior. The
results indicated that, of 590 dimensions from 65 systems, 89% could be assigned
unambiguously to one or more of the LBDs in the present taxonomy. The second validation
was a classification of 643 tasks identified in task analyses of leadership positions in three
sets of organizations, including the U.S. Army. The results indicated that 86% of the tasks
were assigned to 1 of the 13 LBDs. The third validation was an analysis of 26 managerial
critical incidents to determine the degree to which a particular LBD was instrumental for
successful performance.

Data from this effort indicate that each LBD was considered critical for performance
in at least one of the managerial problem scenarios. Also, activities related to information
acquisition and utilization in problem solving were judged more critical than managerrent
activities. Taken together, these three efforts provide supportive evidence for the
descriptive validity of the Leader Behavior Dimension Taxonomy.

This taxonomy and the corresponding definition of high-level leadership action as
creative problem solving were used to identify the knowledges, skills, abilities, and
personality characteristics (KSAPs) needed by managers in leadership positions.
Specifically, 65 cognitive and temperament predictors of executive ability were organized
into 11 dimensions: general cognitive intelligence, creativity, crystallized cognitive skills,
adaptability/ego resiliency, openness/curiosity, self-awareness, achievement, need for
dominance, commitment to social systems, practical intelligence, and social intelligence.

A model was proposed that specified the interrelationships among these dimensions
and with leader problem solving and performance. In this model, three exogeneous
variables condition embedded appraisal and implementation skills, defined as practical and
social intelligence. These skills in turn determine the quality of an individual's knowledge
structures. These structures subsequently define the efficacy of leader problem solving and,
therefore, the level of leader performance. Further, variables in the model are determined
by an individual's career experiences and by the nature of environmental moderators extant
in the organizational environment. This model is considered nonrecursive, with multiple
feedback loops.

Two studies to support the validity of the proposed taxonomy of leader
characteristics are described. The first was a background data study on 1,834 adolescents. A
variation of the rational clustering procedure was used to produce five categories of item
clusters: cognitive characteristics, motivational characteristics, social skills, personality
characteristics, and developmental variables. A regression analysis relating scores on these
clusters to leadership scores indicated that these categories together yielded multiple Rs of
.81 for males and .82 for females. Each individual cluster score contributed significantly to
the prediction.
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The second study was an analysis of managerial critical incidents (i.e., events critical
to determination of successful performance) to establish the degree to which possession of
each of the 65 proposed KSAPs would contribute to performance in a particular incident.
The results of this study indicate that 58 of the 65 KSAPs were considered of relatively high
importance for success in at least one problem scenario. Also, the KSAPs linked most
closely or directly to creativity and to practical problem-solving skills were rated higher than
other KSAPs. Taken together, these data provide evidence for the validity of the overall
KSAP model developed.

Findings:

The recommendations for leadership development that emerged from these
theoretical systems vary according to a leader's level within an organization. This report
describes four levels of organizational leadership. These are unit leaders, multiunit leaders,
subsystem leaders, and system leaders. As leaders progress through these levels in the
course of their careers, their leadership roles change. Problems increase in breadth and
complexity; thus, their resolution requires well-developed and more organized knowledge
structures. Also, because these problems become more variable and ill-defined at higher
organizational levels, such leaders spend an increasing proportion of their time on
information acquisition and problem-structuring activities and less on direct administration
and subordinate development. Finally, as leaders increase the breadth of their responsibility
from single or core organizational units to multiunits and then to subsystems and systems,
the social dynamics of their roles and attendant forms of interaction also change. These
proposed shifts in the nature of leadership roles across organizational levels suggest
progressive shifts in the characteristics required for effective performance. Thus, as leaders
ascend to higher role positions, the KSAPs that become more important include complex
appraisal skills, metacognitive and creative capacities, self-resiliency, openness and
intellectual flexibility, achievement values, commitment to the organization as a whole, and
practical and social intelligence factors related to problem solving. Accordingly, the
development of organizational leaders should focus on the formation and enhancement of
skills that are operative at lower role positions, as well as the steady refinement and
elaboration of those capacities related to success in increasingly broader role positions.

This report concludes with a review of hypotheses that are suggested by the
theoretical systems outlined in the report. A corresponding measurement system for testing
these hypotheses is provided. This system incorporates three types of measures: standard
psychometric tests, background data or life history measures, and problem-solving tasks.
The latter includes both discrete and broadly defined leadership scenarios. This
measurement system also contains ratings of leadership performance and effectiveness. This
system will provide a valid and sufficient test of the leader KSAP model proposed herein.

In conclusion, the leadership literature lacked a comprehensive, integrated approach
for describing both the differential characteristics underlying effective organizational
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leadership and the development of identifiable characteristics. This report attempts to
ameliorate this situation by offering some integrated theoretical systems. It is expected that
their application should facilitate an understanding of the individual factors that determine
effective Army leadership at multiple levels. Further, these systems should foster principles
for the systematic development of Army officers as they progress through their careers.

Utilization of Findings:

This report terminates phase I of a longer effort. The theoretical model and the
findings derived from the validation efforts reported herein provide the foundation for
phase II, which is now in progress.
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COGNITIVE AND TEMPERAMENT PREDICTORS OF EXECUTIVE ABILITY:
PRINCIPLES FOR DEVELOPING LEADERSHIP CAPACITY

Introduction

Organizations represent a powerful and persuasive force shaping the nature of our lives.
Under certain conditions, the actions taken by leaders of these organizations have profound
implications for both organizational operations and broader patterns of social history (Katz &
Kahn, 1978; Schneider, 1987; Tushman & Anderson, 1986). Consequently, a number of research
programs have sought to attain an understanding of organizational leadership in the hope of
identifying developmental interventions contributing to leader effectiveness (Bass, 1985; Fiedler,
1972b, 1974a; Fleishman, 1973; Hollander, 1964; Mintzberg, 1990; Misumi, 1985; Yukl, 1989).

The broad intent of this research appears to mirror a fundamental reality of
organizational life. In a series of interviews with senior Army officers, Jacobs and Jaques (1989)
found that these executives perceived a need for more extensive and more effective
developmental interventions. Based on these comments, it has been concluded that effective
leadership development should be a high-priority function that requires a substantial investment
on the part of both candidate leaders and the organization as a whole to ensure adequate long-
term performance in Army leadership positions.

The Army, like many other organizations, has invested a great deal of time and energy in
leadership development programs. Unfortunately, the success of these developmental
interventions is often open to question. Senior Array officers, for instance, identified a number
of deficiencies in the Army's leadership development programs (Jacobs & Jaques, 1989). More
broadly, it has proven difficult to identify developmental interventions that lead to tangible
improvements in leader performance across a variety of organizational settings (Campbell,
Dunnette, Lawler, & Wieck, 1970; Fleishman, Harris, & Burtt, 1955).

The present report represents an attempt to address this problem with special reference
to the development of Army leaders. In essence, our central objective has been to identify
cognitive skills and temperament factors contributing to executive performance and to identify
or develop instruments to measure them. Accordingly, we will begin by considering certain
broad issues pertinent to understanding leadership and the development of leadership capacity.
Subsequently, we will outline a general theoretical system for understanding the crucial
determinants of leader performance. In conjunction with current models of adult development,
this substantive understanding of leader performance will then be used to specify a framework
for leadership development efforts. Finally, we will describe the kind of information that needs
to be obtained to test this theoretical framework for leadership development and provide the
empirical infrastructure, including measures of performance-relevant characteristics at different
stages of development, needed for routine implementation of this approach.

Historical Background

Few would dispute the point that social organizations are highly complex phenomena.
Organizational leadership represents an even more complex phenomenon, wherein a complex
interaction between attributes of the individual and attributes of the social system acts to
condition performance (Fiedler & Garcia, 1987). The complex nature of these phenomena
indicates that little progress can be made in specifying optimal developmental interventions until
we have a substantive understanding of the forces that shape leader performance. Thus, various
leadership theories have played an important and preeminent role in the design of leadership
development programs.
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Trait Theories: Initial attempts to understand leadership were based on trait theory.
Essentially, these efforts argued that certain enduring attributes of individuals made it possible
for them to perform effectively in organizational leadership positions. This theory initiated a
twenty-year search involving hundreds of studies examining the ability of trait measures to
predict leader performance. In reviews of this research, Bird (1940), Jenkins (1947), Stogdill
(1948), and Mann (1959) concluded that the bulk of the available evidence did not support this
position. They found that trait measures typically yielded poor prediction (r = .15), and that
substantial variability was observed in the magnitude and direction of the relationships produced
by these measures. These observations drew a shroud over the body of trait theory, one that
continues to limit its application.

Interactional Theories: The demise of trait theory led to a search for specific behavioral
dimensions that might contribute to understanding leader emergence and performance. This
approach resulted in the identification of a number of behavioral styles, such as consideration
and initiating structures or autocratic and democratic leadership (Bass, 1981). As Karmel
(1978) points out, consideration and initiating structures appear to represent overarching
constructs frequently identified in studies of leader behavior. These behavioral dimensions,
while of great substantive import, were not related to leader performance in a consistent fashion
across positions.

Recognition of this fact provided an impetus for a third generation of leadership
theories. Typically, these interactional theories postulate that the influences of considerate
and/or structuring behaviors on leader performance vary as a function of certain situational
variables, such as properties of the group and leader position power. The theories of Fiedler
(1978), House and Mitchell (1968), and Yukl (1971) all represent variations on this theme.
Although there is reason to suspect that this interactional approach has merit (Kenrick &
Funder, 1988; Magnusson, 1988), these models have not yielded strong consistent predictions of
leader performance.

Current Theories: The apparent failure of interactional models has resulted in a broad-
band search for new, alternative models for understanding leader performance. One such effort
may be found in the role models proposed by Graen (1976) and Graen and Schiemann (1978).
Essentially, these models stress dyadic relationships between star lieutenants and leaders, but
they suffer from a failure to move beyond the dyadic framework into broader systems of roles
and role relationships. Similarly, Bass (1985) and Bennis and Nanus (1985), among others, have
stressed the cultural definition component of leadership in theoretical models emphasizing the
need for vision and charisma. These models have done much to enhance our understanding of
upper-level leadership functions. Unfortunately, however, they ignore many of the more routine
leadership activities necessary for routine organizational functions and presumably the
experiential development of candidate leaders.

In contrast to these complex interactional approaches, other recent theories almost seem
to remove the leader from the leadership equation. For instance, leader substitutes theory
(Howell, Dorfman, & Kerr, 1986; Kerr & Jermier, 1978) suggests that properties of the
situation, such as subordinate skills and group cohesion, may obviate the need for leaders and,
thus, their impact on organizational performance. Certainly, situational variables are of great
importance in determining what leaders must do in their roles. However, the number of
potential situational variables is large, and it is open to question whether situational variables
are truly effective predictors of why one individual succeeds and another fails to perform well in
a certain leadership role.
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A related approach may be found in social cognitive models of leadership. Typically,
these theories argue that leadership is ascribed to individuals based on perceptions and
cognitive interpretations of their behavior (Lord, De Vader, & Alliger, 1986; Lord & Foti,
1986). Although this approach seems to ignore long-term organizational adaptation by ascribing
leadership to social perceptions, thereby limiting its utility as a vehicle for leadership
development, it has produced some intriguing findings. For instance, Lord and Foti (1986)
found that people perceived as leaders were characterized as being intelligent and oriented
toward achievement. Mumford and Connelly (in press) note that the characteristics ascribed to
leaders bear substantial similarity to those ascribed to creative individuals (Wagner & Sternberg,
1985) with the exception that leaders, as opposed to creators, were held to be distinctly more
concerned with social activities.

Leader Performance: Certainly all these approaches have contributed something to our
understanding of leadership. However, they have all failed to provide clear-cut guidelines for
the identification and development of organizational leaders. The reason for this failure
becomes apparent when it is recognized, in keeping with role exchange theory, that leaders do,
indeed, fill a certain type of boundary role position in organizations where they are required to
act in such a way as to influence others in the attainment of organizational goals (Katz & Kahn,
1978; Lord, 1977). What is missing from these theories is an important notion, one which is
central to the effort at hand, that although leader behavior is dictated by the needs of the
situation, leaders must behave in these situations in such a way as to bring about the attainment
of certain goals. Thus, leaders must perform, and leadership development becomes an issue of
developing performance capacities for a certain kind of social role.

It is commonly accepted that human performance is contingent on the nature of the
tasks to be performed, the conditions of task performance, and the capabilities individuals
possess that allow them to perform these tasks in an efficient and timely fashion (Fleishman,
1972, 1975, 1982; McCormick, 1979). This observation may call to mind the trait theory view
mentioned earlier. This human performance framework, however, differs from traditional trait
theory in two senses. First, the attributes that contribute to individual performance are held to
develop over time (Fleishman & Mumford, 1989a). Second, the particular attributes that
contribute to performance are held to depend on the roles people possess and the problems
confronting them in these roles.

Even bearing these caveats in mind, one might ask whether there is really any evidence
to indicate that leader characteristics influence performance. In this regard, it should be
recognized that the conclusions derived in initial reviews of the trait literature suffer from
several problems. First, these reviews focused on simple, bivariate relationships. This approach
is problematic, because current theories of human performance (Fleishman, 1975, 1982;
Schneider, 1978) indicate that performance in complex social roles is conditioned by a number
of differential characteristics in conjunction with certain properties of the situation. Second, the
quality of the measures used in at least some of these studies is open to question, along with the
substantive meaningfulness of the constructs under consideration (Owens, March 14, 1984,
personal communication). Third, these reviews did not take into account psychometric biases,
such as attenuation and range restriction, that depress the magnitude of observed validity
coefficients and, in conjunction with sampling error, induce substantial cross-study variability in
the magnitude of validity coefficients.

These observations might lead one to wonder whether evidence indicative of the value of
trait measures has been obtained when these methodological concerns were taken into account.
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In fact, studies by Ball (1933), Stamp (1988), and Terman and Oden (1959) indicate that when
range restriction attributable to prior selection is taken into account, intelligence is associated
with movement into sociological leadership positions. Other studies by Cornwell (1983) and
Lord, Devader, and Alliger (1986) have used validity generalization procedures to control for
psychometric biases. Broadly speaking, the results obtained in these studies indicate that traits,
such as intelligence and dominance, evidenced far stronger relationships with indices of leader
emergence and performance when corrected for attenuation and range restriction, yielding
adjusted rs in the .30 to .50 range. It was found, furthermore, that sampling error could account
for cross-study variability around these corrected validities.

Validity generalization procedures, however, have been subject to some telling criticisms
(James, Demaree, Muliak, & Mumford, 1988). Although we cannot resolve the current
controversy surrounding validity generalization herein, this debate underscores the need to
attend to other sources of evidence. In one such investigation, Kenny and Zaccaro (1983) used
a rotation design to assess the relative contribution of differential and situational variables to
leader emergence and performance. They found that 49% to 82% of the variance in leader
emergence could be attributed to characteristics of the individual. In a later investigation
(Zaccaro, Foti, & Kenny, 1991), again employing a rotation design, it was found that the
expression of certain traits, such as self-monitoring, could account for leader emergence on four
different problem-solving tasks.

In other research, evidence has been obtained for the utility of trait constructs not
considered in initial studies relating differential characteristics to leader performance. In one
set of studies, Bray, Campbell, and Grant (1974) and Howard and Bray (1988) have shown that
assessment of managerial characteristics derived from simulation exercises will predict career-
level and performance in a longitudinal study of AT&T managers. Other work by Stamp (1988)
suggests that cognitive style and information processing attributes will predict leader
performance, while Carroll and Gillen (1987) and Gillen and Carroll (1985) have shown that
managerial planning and information acquisition skills are related not only to leader
performance but also to indices of organizational effectiveness.

Taken as a whole, the literature discussed above suggests that certain individual
characteristics may have a marked impact on leader emergence and performance. The existence
of these relationships, in turn, suggests that a role-based, human performance approach to
understanding organizational leadership may provide a stronger foundation for systematic
leadership development efforts while potentially providing a basis for integrating the diverse
theoretical perspectives found in the leadership literature.

Developing Human Performance

If it is granted that such an approach might provide a plausible basis for understanding
the nature of effective organizational leadership, then a new question comes to fore. More
specifically, is there reason to believe that this approach will contribute to the design of more
effective leadership development programs? When one considers the current literature bearing
on the development of human capacities, there is reason to believe that a role-based
performance approach will contribute much to the design of leadership development programs.

Human performance models have long played a central role in the design of training and
educational interventions (Fleishman 1982; Goldstein, 1986). Traditionally, these models have
been based on the behavioral approach manifest in instructional systems design (Goldstein,
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1986). Essentially, this approach involves identifying the tasks to be performed in a given role
or position and the conditions under which they are to be performed. Subsequently, individuals
are given structured practice on these tasks, or task components, to improve their performance
capabilities and develop task-specific performance skills (Fleishman & Mumford, 1989a;
Goldstein, 1986).

Certainly this task-specific strategy, by virtue of its focus on performance, offers distinct
advantages with regard to performance assessment. Furthermore, it capitalizes on the domain
specificity of certain knowledges and skills (Einhorn & Hogarth, 1981), thereby permitting
performance to be developed in a relatively rapid and cost-effective fashion.

Recent research on the acquisition of skilled performance, however, has revealed a
fundamental problem with this approach. Ackerman (1986, 1987), for instance, draws a
distinction between continuous and variable mapping tasks. Continuous mapping tasks present
the same information on all trials and permit the development of automatic performance.
Variable mapping tasks, on the other hand, present inconsistent cues and require on-going
conscious processing of information. When one examines the individual difference variables
influencing performance at different stages of practice on these two kinds of tasks, it is found
that characteristics reflecting broad cognitive capacities, such as intelligence and spatial
visualization, continue to influence performance across the stages. On continuous mapping
tasks, however, the impact of these broad cognitive abilities on performance at different stages
of practice tends to diminish over time.

This finding is noteworthy because it suggests that when the conditions of task
performance change from time to time or situation to situation, individuals cannot rely solely on
practice. Instead, the need for controlled, adaptive responses continues to emphasize broad,
general abilities. Thus, for tasks of this sort, simple behavioral training may not suffice. Some
support for this proposition may be found in recent studies by Phye (1990) and Gentner and
Toupin (1986) that indicate that transfer of learning to new situations requires general schema
or a broad understanding of the problem situation.

The impact of broad cognitive abilities and general schema on performance in new task
domains is of substantial import with regard to the development of leadership capacity. Unlike
more routine jobs, leaders occupy a boundary role position (Katz & Kahn, 1978) in which they
expected to direct the activities of different subsystems. These subsystems, however, change
over time. As a result, leaders are not presented with a consistent, fixed set of tasks. Rather,
the tasks to be performed and the actions that must be taken vary as a function of subsystem
status and organizational needs. Thus, rote behavioral training will not provide a fully sufficient
basis for leadership development. Instead, such programs must focus on the development of
general schema and basic characteristics that contribute to effective performance in a number of
different situations.

Evidence compiled by Reif (1987), Schooler (1984), and Schmeck and Grove (1979)
indicates that cognitive capacities develop slowly over substantial periods of time. Fleishman
and Mumford (1989a, 1989b), moreover, have reviewed a variety of evidence indicating that
certain kinds of interventions will contribute to the development and effective application of
these capacities. Typically, interventions of this sort provide people with structured practice in
analyzing and solving a variety of pertinent performance problems where the practice is
structured to illustrate basic principles and processes while also showing their effective
application to progressively more complex or difficult problems. In applying strategies of this
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