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FOREWORD 

The Army Research Institute for the Behavioral and Social Sciences (ARI), is the primary 
Army activity conducting research on the human component. ARI is a directorate of the Total 
Army Personnel Command and the Army's principal agency for soldier-oriented research and 
development in personnel and training. The mission of ARI is to maximize Army effectiveness 
through research and development in the acquisition, training, development, and retention of 
Army personnel. 

ARI has initiated a program to study military leadership, understand its effects on unit 
performance, and determine how it might be enhanced. In support of this program, ARI 
sponsored this report to explicate the role of tacit knowledge in military leadership. 
Understanding how tacit knowledge is acquired and how soldiers, with different levels of 
experience, solve practical leadership problems is of considerable importance to enhancing the 
performance of Army personnel. This research was designed using relevant theories on tacit 
knowledge, leadership, and knowledge acquisition. The Tacit Knowledge Inventory for Military 
Leaders was used to assess the experience base of Army leaders' practical knowledge to gain 
further understanding of tacit knowledge and the processes associated with its acquisition. 

This research has produced findings supporting the relationship between tacit knowledge 
and experience, with more experience indicating higher tacit knowledge scores. In addition, 
leaders with more experience were found to have a more thorough understanding of the 
information needed to solve potential problems. These results should be useful both in 
understanding how experiences effect knowledge acquisition and in the ability of leaders to solve 
problems. 

EDGAR M. JOHNSON 
Director 



TACIT KNOWLEDGE FOR MILITARY LEADERSHIP: SEEKING INSIGHT INTO THE 
ACQUISITION AND USE OF PRACTICAL KNOWLEDGE 

EXECUTIVE SUMMARY  

Requirement: 

To provide preliminary insight into the process of tacit knowledge acquisition and to 
support the development of tools to assess the use of various knowledge-acquisition processes 
in solving practical leadership problems. These requirements were met by (a) reviewing 
relevant theory and research on tacit knowledge, leadership, and knowledge acquisition; (b) 
reporting results of analyses performed on free-text responses provided by Army officers to 
tacit-knowledge scenarios; and (c) discussing the implications of this research for ongoing 
efforts to identify and assess the processes associated with tacit-knowledge acquisition. 

Procedure: 

The Tacit Knowledge Inventory for Military Leaders (TKML), an instrument designed 
to measure the experience-based, practical knowledge of Army leaders, consists of a set of 
problem descriptions each accompanied by 5-15 response options for dealing with the problem. 
Typically respondent are asked to rate the quality of each of these options. In this study, we 
asked respondents to provide ratings on half the questions and free-text responses on the other 
half of the questions. We administered three versions of TKML, one each for platoon leaders, 
company commanders, and battalion commanders, to 64 Army officers at two sites. Responses 
to the close-ended questions were scored relative to an expert standard and responses to the 
open-ended questions were compiled and categorized according to the type of information 
provided in the response. We performed analyses on the tacit-knowledge scores, rank, 
experience, and types of text responses provided in order to gain further understanding of tacit 
knowledge and the processes associated with its acquisition. 

Findings: 

We found relationships between rank and tacit-knowledge scores on the company and 
battalion inventories, providing support for the relationship between experience and tacit 
knowledge. We also found that the more experience officers indicated having with the 
company commander scenarios, the higher their tacit-knowledge scores.  In examining the text 
responses, we found that many officers provided solutions that were not already represented in 
the existing set of options for a particular scenario. The additional solutions identified by 
respondents were compiled into tables (provided in the Appendix), which include information 
about the level of tacit knowledge and rank of officers who provided the particular responses. 
For those responses that incorporated an existing option, we found that officers who identified 
good solutions (as determined by expert ratings of existing solutions) to the company 
commander scenarios scored higher on the close-ended questions. In general, we found that 
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responses to the open-ended questions were often limited in detail, but we still were able to 
identify some processes that officers exhibited in responding to the scenarios. These included 
seeking additional information to understand the problem, making assumptions about the nature 
of the problem, and considering the implications of the chosen course of action. Based on 
exploratory analyses, we found that some of these processes were related to tacit-knowledge 
scores and experience with the types of situations represented in the scenarios. More 
importantly, these analyses allowed us to identify the types of information that can be 
incorporated into the problem descriptions in order to create more in-depth case scenarios that 
will allow us to better assess tacit-knowledge acquisition. 

Utilization of Findings: 

The results of this study provide further support for the validity of the TKML by 
showing differences in scores as a function of rank and experience with the situations presented 
in the scenarios. The results also provide insight into the processes that officers exhibit in 
responding to the scenarios (e.g., additional information needed, implications of the solution). 
The responses obtained to the open-ended questions were compiled according to these 
categories and are included in an appendix with this report. For each response, we include 
information on the officer(s) who provided the response in order to explore patterns of 
responding as a function of rank or tacit knowledge. This information could be used by 
officers to gain further understanding of the problem depicted in the scenario and any 
differences in perspective that officers at different levels have about the problem. These data 
also support ongoing efforts to develop case scenarios consisting of greater detail and 
complexity, which can be used to more fully assess the processes associated with tacit- 
knowledge acquisition. 

Vlll 
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TACIT KNOWLEDGE FOR MILITARY LEADERSHIP: SEEKING INSIGHT INTO THE 
ACQUISITION AND USE OF PRACTICAL KNOWLEDGE 

Introduction 

Leaders in both military and civilian settings are faced with increasingly complex and 
dynamic environments. Advances in technology, increases in the volume of information, 
shorter time periods for decision making, and a reliance on fewer people are just some of the 
factors that contribute to this complexity. Under these conditions, it becomes virtually 
impossible to teach leaders what they need to know for all situations and to do so before the 
knowledge becomes obsolete.  As a result, formal instruction (e.g., institutional training) is 
less likely to be an effective or efficient method of learning about leadership. Therefore, on- 
the-job learning can be expected to play an increasingly greater role in the development of 
effective leaders. 

Given that much of the development of effective leaders will likely take place outside of 
structured environments (e.g., the classroom), there is an even greater need to understand the 
characteristics that distinguish more from less effective learners. Previous attempts to identify 
the knowledge, skills, or abilities of effective leaders have met with limited success.  For 
example, general cognitive ability and experience have been proposed to explain leadership 
effectiveness.  But these two factors only correlate modestly at best with measures of 
leadership performance (e.g., Bass, 1990). Fiedler suggests that "it is very difficult to believe 
that intellectual abilities fail to contribute to such critical leadership functions as 
decision-making and coordinating and organizing work processes, or that leaders cannot learn 
from past events" (Fiedler, 1995, p. 6). 

One possible reason for the limited success of these measures is that they fail to 
adequately capture a key determinant of performance, that is, practical ability. Traditional 
measures of cognitive ability tend to assess academic rather than practical abilities (Sternberg, 
1997). By academic we mean the abilities needed to perform well-defined, abstract tasks that 
have limited relevance to everyday experiences. Practical abilities, on the other hand, are 
required to perform ill-defined, context-specific tasks that are personally relevant. Therefore, 
measures that tap academic rather than practical abilities are bound to be limited in their 
capacity to explain performance on real-world, practical tasks.  Similarly, measures of 
experience have been unsuccessful because typically they involve abstract notions of 
experience such as job tenure or number of leadership positions held. These measures are not 
necessarily informative about what one has gained from experience. 

Our approach to understanding leadership, and performance in general, focuses on the 
knowledge gained from experience that is a function of the abilities needed to succeed in 
practical, real-world tasks. Building on a body of research in civilian settings (Sternberg et al., 
2000), we implemented an approach to studying military leadership that focuses on 
experience-based, practically-relevant knowledge, which we refer to as tacit knowledge. Tacit 
knowledge is generally acquired on one's own and thus is characteristic of much of the 
knowledge one gains on the job. Preliminary research to identify, measure and validate the 
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tacit-knowledge construct in the domain of military leadership indicated that successful leaders 
possess knowledge that can be characterized as tacit, and that this knowledge explains 
leadership effectiveness and does so beyond traditional measures of cognitive ability and 
experience. 

Since a substantial part of leadership development occurs in the field, how do we 
ensure that leaders get the most out of their experiences and that they learn the "right" lessons? 
This question raises the issue of how to promote tacit-knowledge acquisition. In our work, we 
identify two basic methods for improving the acquisition of tacit knowledge. One method is to 
teach the tacit knowledge directly. Direct methods involve teaching the "lessons learned" 
explicitly to less experienced officers either through formal academic instruction or mentoring. 
Although direct instruction may provide officers with some insights about leadership, the tacit 
knowledge may not be relevant to their personal experiences and goals. Indirect methods of 
instruction are more suitable to promoting the acquisition of knowledge that is specific to the 
individual and the context in which he or she performs. Indirect methods are intended to teach 
people the strategies used in acquiring tacit knowledge so that they can learn more effectively 
from their experiences. 

As part of continuing efforts to explicate the role of tacit knowledge in military 
leadership, this report summarizes work aimed to (1) understand changes in tacit knowledge 
across leadership levels, (2) obtain insights into the processes associated with the use of tacit 
knowledge, and (3) solicit materials to support the development of tools to understand how 
tacit knowledge is acquired and used. In addition, identifying the processes underlying tacit- 
knowledge acquisition will enable us to recommend methods for promoting effective 
tacit-knowledge acquisition that can be applied to leadership development.  In the research 
reported here, we sought to identify the processes leaders exhibit in responding to the types of 
situations that are indicative of experiences in which important lessons about leadership are 
acquired. This research served two purposes. First, it provided us with free text responses to 
scenarios that are typically presented along with a set of response options that officers rate in 
terms of their quality or appropriateness. This approach allowed us to identify the types of 
issues that emerge in addressing the problems presented in the scenarios, and thus provided 
preliminary insight into the types of processes associated with tacit-knowledge acquisition. 
Second, the research provided data that will be useful in subsequent phases of our research in 
which we will develop specific measures to assess more directly the processes underlying tacit- 
knowledge acquisition. These data provide guidance in choosing scenarios that will be most 
suitable for assessing these processes and suggest specific materials to include with those 
measures.  In the process of meeting these objectives, we also obtained data that provides 
additional support for the construct validity of our existing measures. 

We begin with an overview of the theoretical and empirical foundation for our tacit 
knowledge research. We follow with a brief review of relevant literature on leadership and our 
findings from research on tacit knowledge for military leadership. Then, we consider the 
processes that are proposed to underlie tacit-knowledge acquisition. Next, we describe the 
methodology by which we acquired and analyzed responses to the tacit-knowledge scenarios 
and report the results of our analyses.  Finally, we discuss our findings in terms of the 



relationship of tacit knowledge and experience, the insights gained from the text responses, and 
the implications of these findings for subsequent phases of the research. 



Tacit Knowledge 

The term "tacit knowledge" has roots in works on the philosophy of science (Polanyi, 
1966), ecological psychology (Neisser, 1976), and organizational behavior (Schön, 1983). The 
concept stems from the idea that much of the knowledge that is relevant to competent 
performance is not openly expressed or stated. Individuals often are not aware of the 
knowledge that underlies their action. Terms like professional intuition and professional 
instinct imply that some of the knowledge associated with successful performance has a tacit 
quality. Research on expert knowledge is consistent with this conceptualization.  Experts draw 
on a well-developed repertoire of knowledge in responding to problems in their respective 
domains (Scribner, 1986). That knowledge tends to be procedural in nature and to operate 
outside of focal awareness (see Chi, Glaser, & Farr, 1988). It also reflects the structure of the 
situation more closely than it does the structure of formal, disciplinary knowledge (Groen & 
Patel, 1988). 

According to Sternberg (1988, 1997), tacit knowledge is an aspect of practical 
intelligence, which enables individuals to adapt to, select, and shape real-world environments 
in pursuit of personally-valued goals. Tacit knowledge results from the application of 
information-processing components to practical problems, which tend to be poorly-defined, 
context-rich, concrete, and personally-relevant.  In other words, tacit knowledge is a reflection 
of practical rather than abstract thinking skills. 

Characteristic Features of Tacit Knowledge 

Tacit knowledge is defined by Sternberg and his colleagues (Sternberg, 1997; 
Sternberg, Wagner, Williams, & Horvath, 1995; Sternberg et al., 2000) according to three 
main features. These features correspond to the conditions under which TK is acquired, its 
structural representation, and the conditions of its use. 

First, tacit knowledge is knowledge that is generally acquired on one's own-through 
personal experience rather than through instruction. It is acquired in the absence of 
environmental conditions, be it media or people, that support its acquisition. When people or 
media support the acquisition of knowledge, they facilitate three knowledge acquisition 
components: selective encoding, selective combination, and selective comparison (Sternberg, 
1988). We elaborate on these three acquisition components later. 

Second, tacit knowledge is intimately related to action-it is wedded to particular uses in 
particular situations, or classes of situations. It takes the form of "knowing how" rather than 
"knowing that." As such, tacit knowledge is procedural in nature, but it guides behavior 
without being readily available to conscious introspection.  People may not know they possess 
and/or may find difficult to articulate this knowledge. 

Our research supports this second feature. We have found that when individuals are 
queried about their knowledge, they often begin by articulating general rules in roughly 
declarative form (e.g., "a good leader needs to know people"). When these general statements 



are probed, they often reveal themselves to be more abstract or summary representations of a 
family of complexly specified procedural rules (e.g., rules about how to judge people 
accurately for a variety of purposes and under a variety of circumstances). This, we believe, is 
the characteristic structure of tacit knowledge and serves as the basis for identifying and 
measuring tacit knowledge. 

Finally, tacit knowledge is knowledge with practical value to the individual. Unlike 
much disciplinary knowledge, it is knowledge that helps people pursue goals that they 
personally value. The more highly valued a goal is, and the more directly the knowledge 
supports the attainment of the goal, the more useful is the knowledge. For example, knowledge 
about how to make subordinates feel valued is practically useful for those officers who value 
that outcome, but not practically useful for officers who are unconcerned with making their 
subordinates feel valued. 

We do not believe that practically useful knowledge must be acquired in any particular 
context or forum. Useful knowledge is, of course, acquired in classrooms, from experience in 
duty assignments, through mentoring relationships, and in self-study. We distinguish 
practically useful knowledge not from formally acquired knowledge but, rather, from 
knowledge (however acquired) that is not relevant to the practical goals an individual values. 
However, knowledge acquired on one's own is more likely to have practical value to the 
individual. 

Knowledge with these three properties (acquired on one's own, action-oriented, 
practically relevant) should be useful for understanding performance in real-world settings, as 
well as for predicting success in such settings. Of course, its usefulness in explaining 
performance depends on the extent to which individual differences are present in the ability or 
inclination to acquire and use tacit knowledge. In an extensive program of research, Sternberg 
and colleagues have shown that tacit knowledge is relevant to competent performance in 
real-world endeavors. Tacit knowledge has been studied in domains as diverse as bank 
management, research psychology, and primary education, and it has proven successful in 
understanding and accelerating the lessons of experience (Sternberg et al., 2000; Sternberg & 
Wagner, 1993; Sternberg, Wagner, & Okagaki, 1993, 1995; Wagner, 1987; Wagner & 
Sternberg, 1985). Because this research provided the major scientific justification for our work 
with military leaders, we discuss these findings in more detail below. 

Research on Tacit Knowledge in Civilian Settings 

A primary objective of our research on tacit knowledge has been to identify the content 
of tacit knowledge and develop ways to measure it. Over the course of several projects, we 
have shown that tacit knowledge can be effectively measured (Sternberg et al., 2000; Sternberg 
et al., 1995; Wagner, 1987; Wagner & Sternberg, 1985). The measurement instruments 
typically employed in this research consist of a set of work-related situations, each with 
between five and twenty response items. The situations pose a problem for the subject to solve, 
and the subject indicates how he or she would solve the problem by rating the various response 
items. For example, in a hypothetical situation presented to a business manager, a subordinate 



whom the manager does not know well has come to him for advice on how to succeed in 
business. The manager is asked to rate each of several responses (usually on a scale of 1 = 
low to 9 = high) according to its importance for succeeding in the company. Examples of 
responses might include (a) setting priorities that reflect the importance of each task, (b) trying 
always to work on what you are in the mood to do, and (c) doing routine tasks early in the day 
to make sure you get them done. The set of ratings the subject generates for all the 
work-related situations is the measure of his or her tacit knowledge for that domain. In 
general, tacit-knowledge tests have been scored in one of three ways: (a) by correlating 
subjects' responses with an index of group membership (i.e., expert, intermediate, novice), (b) 
by judging the degree to which subjects' responses conform to professional "rules of thumb," 
or (c) by computing the distance between subjects' responses and an expert prototype. Using 
these measures, several relationships between tacit knowledge and other indicators of 
performance have been found. 

First, tacit knowledge generally increases with experience, but it is not a direct function 
of job experience (Sternberg et al., 2000; Wagner, 1987; Wagner & Sternberg, 1985; Wagner 
et al., 1999; Williams & Sternberg, in press). That is, people who have worked in a job longer 
tend to have more tacit knowledge (e.g., business managers versus business students). But the 
length of time spent in a job does not guarantee more tacit knowledge. What matters most is 
how well the person utilizes their experience to acquire and use tacit knowledge. 

Second, tacit-knowledge measures are predictive of job performance in a number of 
domains. In research in civilian settings, tacit knowledge predicts job performance moderately 
well, correlating about .3 to .5 with measures of rated prestige of business or institution, 
salary, performance appraisal ratings, number of publications, etc. (Sternberg et al., 2000; 
Sternberg et al., 1993; Sternberg et al., 1995; Wagner, 1987; Wagner & Sternberg, 1985). 
These correlations, uncorrected for attenuation or restriction of range, compare favorably with 
those obtained for IQ within the range of abilities we have tested. Tacit knowledge also 
predicts both academic performance and self-reported adjustment in a college setting 
(Sternberg et al., 1993). Its prediction of the former is about as good as that of conventional 
academic-ability tests (with a multiple R of about .6), whereas its prediction of adjustment is 
better (with a multiple R of about .8). 

Third, tacit-knowledge measures show only small positive correlations, if any, with 
measures of general intelligence. In a sample of academic psychologists, the correlation 
between tacit knowledge and verbal ability was -.04 and for business managers the correlation 
was a nonsignificant .16 (Wagner & Sternberg, 1985). When scores on tacit knowledge tests 
do correlate with measures of intelligence, tacit knowledge generally predicts job performance 
better than g (Sternberg et al., 2000). Tacit knowledge also correlates trivially with other 
conventionally measured abilities, in particular, those measured on the Armed Services 
Vocational Aptitude Battery. 

Fourth, tacit knowledge appears to be distinct from other variables such as personality, 
cognitive style, and interpersonal orientation. When tests of these attributes were given to 
managers, and hierarchical regression was used to predict performance on managerial 



simulations, tacit knowledge of management was the best single predictor of performance on 
the simulation (Wagner & Sternberg, 1990). The contribution of tacit knowledge to prediction 
was still significant after controlling for all other variables. 

Fifth, although tacit-knowledge measures do not correlate significantly with measures 
of potentially confounding constructs, subscores within a domain (e.g., tacit knowledge of self, 
others, or tasks) do correlate moderately with one another (about .3), suggesting that there may 
be a general factor underlying tacit knowledge, within a domain, that is different from the 
general factor measured by traditional psychometric tests of intelligence (Wagner, 1987; 
Wagner & Sternberg, 1985). Tacit-knowledge scores also correlate across domains (at about 
the .5 to .6 level), suggesting that there is at least some commonality in the tacit knowledge 
required for success in different professions (Wagner, 1987). This finding also supports the 
premise that there is an underlying ability to acquire tacit knowledge. 

In summary, a program of empirical research has shown that tacit knowledge can be 
measured, that it generally increases with learning from experience, and that it explains 
successful performance in several domains. This research has also shown that tacit knowledge 
provides a significant increment of prediction above and beyond other psychological measures, 
including general cognitive ability and personality. We next consider the role of tacit 
knowledge in explaining successful military leadership. 

Approaches to Understanding Leadership 

Most definitions of leadership share the idea that leadership is a process of interpersonal 
influence (Bass, 1990; Yukl, 1998). Beyond this abstract notion, however, there is little 
agreement as to whether leadership is best understood in terms of characteristics of the leader, 
the processes (behaviors) used to exert interpersonal influence, the actions of followers, or some 
more complex interaction involving the situation, traits and behaviors. We briefly summarize 
here the various approaches to studying leadership. 

Trait-Based Approaches 

Prior to the 1940s, the emphasis in leadership research was on identifying the 
characteristics, or traits, of effective leaders (Bass, 1990). A review of the literature by Stogdill 
(1948) suggested that for as many studies that supported the importance of a certain trait, there 
were equally many studies that did not support the trait. In response to this review, many 
researchers decided to pursue other approaches to understanding leadership. Nonetheless, some 
investigators continued to explore the distinguishing characteristics of effective leaders. Over 
the years, trait researchers have studied motivational factors (e.g., need for achievement and need 
for affiliation), personality characteristics (e.g., emotional maturity and locus of control), 
interpersonal skills (e.g., communication and empathy), and conceptual skills (e.g., analytical 
ability, creativity) (see reviews by Bass, 1990; Yukl, 1998). 



Behavioral Approaches 

During the 1950s and 1960s, the emphasis in leadership research shifted from what 
leaders are to understanding what leaders do. Early behavioral research led to the identification 
of two contrasting styles of leadership, consideration and initiating structure (e.g., Fleishman, 
1953; Fleishman & Harris, 1962). Consideration characterizes the degree to which leaders are 
supportive and exhibit concern for the welfare of their subordinates. Initiating structure 
characterizes the degree to which leaders define roles and structure the activities of their 
subordinates. These two broad classes of behaviors also have been identified as task-oriented and 
relations-oriented leadership (Likert, 1967). Like trait research, behavioral research was 
criticized for its inconsistent findings. It further was criticized for methodological problems. For 
example, the same individuals (e.g., subordinates) often were reporting on leader behaviors and 
leadership effectiveness. Out of the limitations with behavioral research emerged a set of new 
theories that attempted to take into account the complex relationships between leaders and their 
environments. Before discussing what are collectively referred to as contingency approaches to 
leadership, we note that behavioral approaches have not been completely abandoned. Some 
researchers argue that identifying the behaviors that are common to most leadership situations 
adds value to understanding a complex phenomenon (e.g., Yukl, 1998). 

Contingency Approaches 

Contingency or situational approaches, which dominated the field from the late 1960s to 
the early 1980s, seek to explain leadership outcomes in terms of the interaction between 
various leader characteristics or behaviors and a wide range of situational variables (e.g., 
Fiedler, 1967; Hersey & Blanchard, 1977; House, 1971; Kerr & Jermier, 1978; Yukl, 1971). 
Yukl's (1971) multiple-linkage model, for example, describes how situational factors such as 
subordinates' skill levels, the quantity and quality of resources at a leader's disposal, and group 
cohesiveness determine whether leadership based on initiation or consideration will be more 
effective. 

A more recent situational model is cognitive-resources theory (Fiedler, 1986; Fiedler & 
Garcia, 1987). The theory proposes that certain conditions (e.g., stress) alter the relationship 
between cognitive resources, such as intelligence and experience, and outcomes such as group 
performance. In testing this model, Fiedler (1995) found that intelligence is positively 
correlated with leadership success under conditions of low stress, but that it is negatively 
correlated with success under conditions of high stress.  Furthermore, the relationship between 
experience and leadership performance is greater under conditions of high stress than of low 
stress. 

Although contingency-based research is intended to account for all the relevant 
variables that characterize a situation, most of the theories are only partially tested (Yukl, 
1998). There are limits on the number of variables that can be included in a study and many 
of the variables have been difficult to measure.  Due to the complexity of these models, it is 
not surprising that many of the findings regarding individual theories have been inconsistent 
across studies. Contingency theories continue to be popular with leadership researchers, but 
many new approaches to studying leadership have emerged in the past two decades. 
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Transformational Approaches 

A more recent approach to studying leadership is transformational leadership theory, 
which addresses the relationship between leaders and followers. In this theory, the role of the 
leader is to inspire and stimulate followers to think and perform rather than to influence their 
behaviors through power and rewards (Bass, 1985; Yukl, 1989). Research testing this theory 
suggests that leaders who exhibit charisma, inspiration, intellectual stimulation, and 
individualized consideration elicit more positive outcomes in terms of subordinate performance 
(Bass & Avolio, 1993). 

The transformational approach offers one alternative approach to addressing the 
question of what constitutes effective leadership. However, many approaches currently are 
being pursued in the field of leadership, some of which focus on leadership styles, leadership 
skills, team leaders, and organizational culture (Bryman, 1996).  It is yet to be determined 
whether these approaches will be more successful than previous ones in understanding 
leadership. We note below some of the issues that have yet to be adequately addressed in 
leadership research. 

Limitations of Existing Approaches 

Existing approaches to studying leadership have under emphasized (a) what leaders 
know about how to lead and (b) how they gain that knowledge. Reviews of the literature 
confirm this observation (Bass, 1990; Hollander, 1985; Yukl & Van Fleet, 1992). There is 
increasing recognition in some domains, however, that the lessons gained from experience play 
an important role in successful performance (Kotter, 1982; McCall, Lombardo, & Morrison, 
1988; Mintzberg, 1975; Wagner & Sternberg, 1985). Numerous researchers have found that 
on-the-job experiences contribute to the development of important managerial knowledge and 
skills beyond formal training (Davies & Easterby-Smith, 1984; Keys & Wolfe, 1988; McCall 
et al., 1988). In military organizations, experience-based learning is considered one of the 
three pillars of leadership development, along with institutional training and self-development 
(U.S. Department of the Army, 1990). 

The idea of learning from experience is consistent with our proposition that effective 
acquisition of tacit knowledge is important for leadership performance. It also serves to 
highlight an aspect of leadership that largely is neglected by existing approaches, that is, the 
knowledge about how to be an effective leader.  For example, how do leaders know whether a 
directive or participative leadership style is more appropriate in a given situation, with a given 
subordinate? 

Another limitation of the literature is its overemphasis on exclusively quantitative 
approaches (Bass, 1990; Bryman, 1996). These approaches often fail to capture the full 
complexity of leadership. Some researchers (e.g., Yukl, 1998) suggest a need for both 
qualitative and quantitative approaches to studying leadership. Our approach to studying tacit 
knowledge combines qualitative and quantitative methods of studying leadership. We attempt 



to identify context-specific knowledge about leadership, that is, knowledge about what to do in 
particular situations. We also attempt to quantify the possession of this knowledge so that we 
can assess its relationship to effective leadership. 

Development of Military Leaders 

Although there is limited research on leadership knowledge, Army leadership doctrine 
clearly acknowledges the importance of leader knowledge (U.S. Department of the Army, 
1990). The Army has an integrated, progressive, and sequential program of leader 
development based on three pillars: 1) institutional training (formal schooling), 2) self 
development, and 3) operational assignments. However, more resources have been devoted to 
understanding and improving formal training and self-study programs than to exploring the 
role of operational assignments. 

This is not to say that the importance of operational assignments is unrecognized. Most 
practitioners acknowledge that Army leaders learn about leading while doing real work in the 
motor pool, in the field, and in the barracks. But few studies have attempted systematically to 
understand this practical, experience-based knowledge and its relevance to leadership 
effectiveness. Army leaders spend the majority of their careers in operational assignments. 
Therefore, the potential for leadership development on the job seems great. On-the-job 
experiences provide opportunities for officers to learn how to apply leadership knowledge 
codified in doctrine and taught in the Army school system, and they provide a context for 
acquiring new knowledge about leadership-knowledge for which acquisition may not be well 
supported by doctrine or through formal training. Because leaders will likely acquire much of 
their knowledge from operational assignments, understanding what it is that they learn and how 
to promote successful acquisition ofthat knowledge is a valuable research objective. 

The tacit-knowledge approach to understanding performance addresses knowledge that 
is experience-based, practically-relevant, and acquired with little support from the environment 
(e.g., through formal instruction and coaching). A multi-year study was conducted to apply the 
tacit-knowledge methodology to understanding what distinguishes more from less effective 
leaders (see Sternberg et al., 2000). The methodology and results of this long-term effort are 
summarized below. 

Tacit Knowledge for Military Leadership 

The tacit knowledge for military leadership project was aimed at understanding the role 
of operational assignments (as one of the three pillars of leadership development) in the 
development of effective leaders. More specifically, we sought to understand how Army 
leaders develop "as leaders" while on the job. Our primary goals were: (1) to identify the tacit 
knowledge of effective military leaders, (2) to construct inventories to measure the possession 
of tacit knowledge, (3) to validate these measures against indicators of leadership effectiveness, 
and (4) to recommend ways to apply the products and insights from the tacit knowledge work 
to leader development. We developed and validated tacit knowledge inventories for leaders at 
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three levels in the chain-of-command: platoon leaders, company commanders, and battalion 
commanders. 

We first interviewed 81 officers across three levels in the chain-of-command and 
gathered stories and advice about the lessons learned about leadership (Horvath, Forsythe et 
al., 1994). These stories were then simplified into coded tacit-knowledge items, which 
presented the knowledge in the form of condition-action statements. These simplified 
tacit-knowledge items were then administered in the form of a survey to over 1,500 officers 
who rated the quality of each knowledge item. A separate group of subject matter experts were 
asked to cluster analyze the tacit-knowledge items to identify content categories of tacit 
knowledge. The quality ratings and content categories were used to select the most promising 
items for developing an inventory to measure tacit knowledge (see Horvath et al., 1996 for 
more detail). For those items that were retained, a more detailed problem scenario was 
developed using the original interview data. Each scenario posed a leadership problem along 
with a set of 5 to 15 possible responses. A sample scenario is shown in Figure 1. 

1 2 3 4 5 6 7 8 9 
Extremely Somewhat Neither Somewhat Extremely 

Bad Bad Bad 
Nor Good 

Good Good 

C3. You are a company commander, and your battalion commander is the type of person who 
seems always to "shoot the messenger "--he does not like to be surprised by bad news, and he 
tends to take his anger out on the person who brought him the bad news. You want to build a 
positive, professional relationship with your battalion commander. What should you do? 

  Speak to your battalion commander about his behavior and share your perception of it. 
  Attempt to keep the battalion commander "over-informed" by telling him what is 
occurring in your unit on a regular basis (e.g., daily or every other day). 
  Speak to the sergeant major and see if she/he is willing to try to influence the battalion 
commander. 
 Keep the battalion commander informed only on important issues, but don't bring up 
issues you don't have to discuss with him. 
 When you bring a problem to your battalion commander, bring a solution at the same 
time. 
 Disregard the battalion commander's behavior: Continue to bring him news as you 
normally would. 
 Tell your battalion commander all of the good news you can, but try to shield him from 
hearing the bad news. 
  Tell the battalion commander as little as possible; deal with problems on your own if at 
all possible. 

Figure 1. Sample question from the Tacit Knowledge inventory for Military Leaders. 
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After constructing and revising the tacit knowledge inventories, we conducted a 
preliminary criterion-related validation study using a sample of 562 officers (platoon leaders, 
company commanders, and battalion commanders) stationed at six posts through the U.S. (see 
Hedlund et al., 1998 for more details). We hypothesized that the possession of experience- 
based, action-oriented knowledge (i.e., tacit knowledge) would distinguish among more and 
less effective leaders. We also expected that tacit knowledge would relate more highly to 
performance than other possible predictors like general cognitive ability, experience, and tacit 
knowledge relevant to other domains. 

To assess the criterion-related validity of our instruments, we administered measures of 
verbal ability and tacit knowledge for civilian management along with the Tacit Knowledge 
Inventory for Military Leaders (TKML) to our sample of 562 leaders. Measures of verbal 
ability are commonly used as predictors of performance in professional domains. Our aim was 
to show that tacit knowledge could explain performance better than verbal ability. We included 
the Tacit Knowledge Inventory for Managers (TKIM) to show that tacit knowledge is 
domain-specific. Although there is assumed to be an underlying ability to acquire tacit 
knowledge, we expected that tacit knowledge for leadership would be more relevant to 
effective leadership than would be tacit knowledge for management. We also measured 
experience as the amount of time in one's current job. Finally, for the criterion we obtained 
ratings of each officer's leadership effectiveness on three dimensions (task, interpersonal, and 
overall) from his or her superior, peers, and subordinates. 

We obtained evidence of convergent validity with the criterion of leadership 
effectiveness at all three levels. In general, leaders who possessed more tacit knowledge, as 
indicated by greater agreement with the experts, were rated as more effective by their 
superiors (correlations ranging from .14 to .42). Company commanders with greater tacit 
knowledge were also rated more effectively by their fellow company commanders. We further 
identified two subscales of tacit knowledge at the company level that related with perceived 
leadership effectiveness. Specifically, company commanders with greater tacit knowledge 
about dealing with the boss were rated more effective by their superiors (i.e., battalion 
commanders), and those with greater tacit knowledge about motivating and developing 
subordinates were rated as more effective by their subordinates (i.e., platoon leaders). 

We also found that tacit knowledge for military leaders generally was a better predictor 
of leadership effectiveness than verbal ability, experience, or tacit knowledge for managers. 
Experience, as measured by months in job, showed no relationship with leadership 
effectiveness. Tacit knowledge for managers was also unrelated to effectiveness, with one 
exception. Battalion commanders who had higher tacit knowledge for managers were rated as 
more effective by their subordinates. This finding may be explained by a greater managerial 
role on the part of battalion commanders in dealing with their subordinates. Finally, verbal 
ability correlated moderately with leadership effectiveness at the platoon and company levels. 
But when measures of verbal ability were entered into a hierarchical regression followed by 
scores on the TKML, tacit knowledge consistently predicted effectiveness above and beyond 
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verbal ability (overall model Rs ranged from .19 to .32). Our research indicates that tacit 
knowledge adds to our understanding of leadership effectiveness, and does so beyond 
traditional predictors that have had more limited success. 

Over the course of our research with military leaders, we addressed the question of 
what it is that leaders know that is not explicitly taught, and we showed that this knowledge is 
relevant to understanding why some leaders are more successful than others. The tacit 
knowledge was uncovered through stories and pieces of advice leaders shared about their 
experience, which offer important "lessons learned" about how to be a successful leader. 
These stories and the tacit-knowledge items produced based on them serve as valuable tools for 
further understanding how and under what conditions tacit knowledge is acquired and how it 
can be used to develop more effective leaders. In the remaining discussion, we consider the 
processes proposed to underlie tacit-knowledge acquisition and how to measure those 
processes. 

Practical Intelligence and the Acquisition of Tacit Knowledge 

Implicit in our work on the identification and measurement of tacit knowledge is the 
notion that some individuals are better than others at learning from their experiences. Sternberg 
(1997) characterizes this underlying ability as practical intelligence. Practical intelligence is 
one component of a broader theory of successful intelligence that proposes that success in any 
domain involves recognizing one's strengths and applying them in the pursuit of personally 
valued goals. Practical intelligence is the ability to adapt to, select, and shape environment in 
the pursuit of personally valued goals. To adapt is to change oneself to suit an existing 
environment; to shape is to change an existing environment to suit oneself; and to select is to 
find a more suitable environment than the current one. Measures of tacit knowledge can assess 
any or all three of these aspects of practical intelligence. For example, tacit knowledge for 
management may address primarily one's ability to adapt to environments, while tacit 
knowledge for leadership may measure the ability to shape environments. 

Practical intelligence can be more readily understood in contrast to academic 
intelligence. The distinction between academic and practical intelligence, first proposed by 
Neisser (1976) and later elaborated upon by Sternberg (1988, 1997), is based on the 
assumption that different abilities underlie successful performance on academic and practical 
problems. Academic tasks tend to be formulated by others, of little or no intrinsic value, have 
all the necessary information available, and be disembedded from the context of one's 
everyday experiences. They also tend to be well-defined, have one correct answer, and have 
one method of obtaining the correct solution (Wagner & Sternberg, 1985). Practical problems, 
on the other hand, tend to be unformulated or in need of reformulation, lacking complete 
information, poorly defined, characterized by multiple potentially correct answers and multiple 
methods for arriving at a solution. Practical problems are of personal interest and relevant to 
everyday experiences. 

Tacit knowledge represents an aspect of practical intelligence—it is knowledge gained 
in the process of solving practical problems. It represents the ability to learn from performing 

13 



poorly-defined, context-specific practical tasks that do not necessarily have clear answers. So 
measuring the processes underlying tacit knowledge must be done in the context of real-world, 
practical problems. The question then becomes one of what to measure. What are the 
underlying processes that support the acquisition of tacit knowledge, enabling some people to 
learn more effectively from their experiences than others? Answering this question requires 
understanding how the learner approaches the situation and what he or she takes away from the 
experience. We briefly consider literature on the development of expertise and knowledge 
acquisition as it suggests what these processes might be. 

The Development of Expertise 

Literature on the development of expertise provides some direction for exploring the 
processes underlying tacit-knowledge acquisition. Early research defined expertise as 
problem-solving skills that generalize across domains (e.g., Newell & Simon, 1972). 
Subsequent research found that experts and novices differed in their amount of domain 
knowledge and their understanding of the underlying deep structure of problems (e.g., Chi, 
Glaser, & Farr, 1988). Some researchers (e.g., Anderson, 1983) came to characterize 
expertise as the accumulation of knowledge that results from extensive time spent in a domain 
and the development of automatic skill as a function of repeated practice performing a task. 
Hayes (1981) showed that even creative work, such as musical composition, is dependent on 
extensive experience, knowledge and practice, with most composers of genius (such as Mozart) 
requiring at least ten years of effort before they produced work of sufficient quality to be 
recorded. This type of expertise has been characterized as routine expertise (Holyoak, 1991) 
because it enables the individual to respond efficiently and effectively to well-learned and 
familiar tasks. This form of expertise, however, does not lend itself well to the performance 
of novel tasks (Sternberg & Frensch, 1992). Experts need not only procedural knowledge of 
what to do, they also need knowledge of when and under what circumstances those procedures 
should be applied (Smith, Ford, & Kozlowski, 1997). The latter type of expertise has been 
characterized as adaptive expertise (Holyoak, 1991). 

Glaser (1996) has characterized the process of developing competence or expertise as 
involving a change in agency for learning.  In the initial stage, the learner relies on substantial 
external support from other individuals (e.g., parents, teachers) to provide a structure for 
learning. The learner then passes through a transition stage in which less external support is 
provided and the emphasis is on learning self-monitoring, self-regulatory skills.  In the later 
stage, the learner is responsible for facilitating his or her development. The emphasis 
throughout this process is on enabling the learner to develop the skills to regulate and control 
his or her learning. This control requires the ability to acquire knowledge, monitor its 
acquisition, and apply the knowledge to solving problems. These activities are represented in 
Sternberg's (1985, 1988, 1997) theory of successful intelligence. 

According to Sternberg (1998, 1999), intelligence is a form of developing expertise that 
results from the application of information-processing components to one's experiences. The 
information-processing components consist of metacomponents, performance components, and 
knowledge-acquisition components (Sternberg, 1985, 1988, 1997). Metacomponents are 

14 



executive processes used to plan, monitor, and evaluate problem solving. These processes 
include problem recognition, problem definition, allocation of resources, strategy formation, 
solution monitoring, and outcome evaluation, and are often characterized as metacognitive 
processes in the literature. Experts have been found to exhibit better metacognitive skills than do 
novices, including the ability to monitor the effectiveness of their problem-solving strategies and 
modify ineffective strategies (Dorner & Scholkopf, 1991; Larkin, 1983). Metacognitive skills 
facilitate the development of adaptive expertise by enabling individuals to "recognize novelty or 
change, select potential responses, monitor and evaluate progress, and modify or create different 
responses to the task if necessary" (Smith et al., 1997, p.96). 

Metacomponents, or metacognitive skills, control the execution of performance 
components, which are the processes applied directly to solving problems. These processes 
include inferring relations between stimuli, applying relations inferred in one situation to another 
situation, and comparing items of information. Finally, knowledge-acquisition components are 
used to learn how to solve problems in the first place. These processes include selective 
encoding, by which the problem solver decides what information is relevant for solving the 
problem; selective comparison, whereby old information is brought to bear upon new problems; 
and selective combination, by which various sources of information are combined to yield a 
meaningful interpretation of the problem. We consider these processes in more depth as they 
have particular relevance to the acquisition of tacit knowledge. 

Knowledge Acquisition Processes 

The first process, selective encoding, is used to filter information from the 
environment. When new information is presented in a natural context, relevant information is 
embedded in the midst of irrelevant information. A critical task for the individual is to 
recognize what information from among that presented is relevant to one's purposes. A good 
selective encoder knows which information is worth attending to; a bad one does not. For 
example, an officer needs to use selective encoding to figure out what he or she needs to do 
beyond what is specified in Army doctrine in order to get promoted. 

The second process, selective combination, is used to put together the information that 
is selectively encoded in a way that forms an integrated and coherent cognitive structure. It is 
not enough to know the relevant facts; one must see how they interrelate and form a pattern. 
Once an individual has decided what information is relevant, he or she must make sense of the 
information. A good selective combiner makes the connections between the facts that typically 
elude the poor selective combiner. An officer might realize, for example, that promotion is not 
a based on effective performance in one aspect of leadership, but rather a pattern of effective 
performance across a number of specific areas. 

The third process, selective comparison, is used to relate the new information to 
previously acquired information. It is not enough to encode and combine new information; the 
information has to be tied to some preexisting knowledge base. A good selective comparer 
recognizes how existing knowledge can be brought to bear on the present situation. A poor 
selective comparer does not readily see the relations between existing and new information. 
For example, an officer may use his or her prior promotional experiences as a basis for 
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searching for cues about the important factors that determine who is promoted in the current 
position. 

These components are used interactively to accomplish everyday tasks. A leader may 
be confronted with an overwhelming amount of information in a given situation. He or she 
must decide not only what information to attend to, but how to make sense of it. In order to 
determine how to deal with the situation, the leader must also be able to rely, to some extent, 
on his or her prior knowledge related to the situation in order to respond in a timely and 
appropriate manner. In order to learn from the situation, the individual must also be able to 
relate new information to existing knowledge. Knowledge-acquisition components help 
individuals to process incoming information and draw on existing knowledge. 

The use of these three processes is illustrated in a story about an experience of a 
battalion commander that led to the acquisition of tacit knowledge. 

I had a brigade commander who routinely stayed at the office until 1900 each evening. 
The subordinate battalion commanders on down also stayed until after 1900 when they 
saw the commander's light go out. One day when I was on duty, I stopped in the 
commander's office and saw him with his feet on the desk, reading a newspaper and 
watching the news on TV. Since I had a good rapport with the commander, I asked 
what he was doing. My commander said, "I have six kids at home. This is my chance 
to unwind from the day and catch up on the news." I took him in my jeep and showed 
him that all the subordinate commanders were still at work because he was still at 
work. He explained his behavior at the subsequent staff call and told the commanders to 
close shop and go home at a reasonable time. 

First, the battalion commander notices that everyone stays until after 1900 in the 
evening. He also notices that the brigade commander's light is turned off at the same time 
(selective encoding). He associates the two occurrences and arrives at the conclusion that all 
the subordinates wait until the brigade commander goes home before they leave (selective 
combination). Next, he observes that his commander has his feet up, is reading a newspaper, 
and is watching television (selective encoding). He recognizes that these activities together 
suggest that his boss is no longer working (selective combination) and based on his past 
interaction with the brigade commander (selective comparison) decides to ask him about his 
behavior. He has learned through this process that a commanding officer's behavior can have a 
substantial influence on his or her subordinates. 

We propose that tacit knowledge is acquired when the individual identifies the problem 
correctly and attends to the right information; develops a reasonable mental representation of 
the situation; and draws on prior knowledge to guide the encoding and combination processes 
to develop a solution. The individual often must recognize that the problem exists, develop a 
strategy for addressing the problem, determine how to implement the chosen course of action, 
and monitor the outcome of the solution. Because tacit knowledge is acquired in the context of 
solving practical, everyday problems, the individual typically has greater responsibility for the 
learning process, thus increasing the likelihood that some individuals will fail to learn effectively 
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and, in particular, acquire tacit knowledge. By understanding why some leaders learn more 
effectively from their experiences than others, methods can be developed to help leaders learn 
to be more sensitive to the lessons of experience. The purpose of this study was to gain 
preliminary insight into the processes associated with tacit-knowledge acquisition and to 
support the development of specific measures to assess those processes. We first describe the 
method used to collect and analyze responses, then we present and summarize our findings, 
and finally, we discuss the next stage of our efforts and the measures we are developing as part 
of those efforts. 

Data Collection Method 

This study was designed to solicit free text responses along with ratings of response 
options for a set of leadership scenarios. The scenarios are part of the Tacit Knowledge 
Inventories for Military Leaders (TKML) developed for three levels of commissioned officers: 
platoon leaders, company commanders, and battalion commanders. 

Participants 

The data used in this study were collected from officers at two Army posts (Forts Sill 
and Eustis). The officers at Fort Sill were primarily field artillery officers and those at Fort 
Eustis primarily transportation officers. These officers represented four levels of rank, ranging 
from lieutenant to lieutenant colonel, and held positions as platoon leader, company 
commander, or battalion commander. Table 1 shows the sample sizes by rank and site. The 
total sample sizes shown here include all officers from whom we collected data. Because some 
officers did not complete all of the measures, the sample sizes for individual analyses are less 
than those reported here and are specified for each analysis. 

Table 1 
Sample Sizes by Site and Rank 

Site LT CPT MAJ LTC Total 
Sill 14 6 4 7 31 
Eustis 9 8 3 12 32 
Overall 23 14 7 19 63 
LT = lieutenant; CPT = captain; MAJ = major; LTC = lieutenant colonel 

Tacit Knowledge Inventory for Military Leadership (TKML) 

Versions of the TKML exist for three different levels of command (platoon, company, 
and battalion versions). The TKML consists of 10-20 short leadership problems (see Figure 1 
sample question), which were drawn from interviews with military leaders. In previous 
research, respondents were provided with 5-15 response alternatives to each problem and 
asked to rate the quality of these alternatives for addressing the problem.  In the present study, 
we asked participants to either (a) rate the quality of options provided or (b) generate their own 
solution to the problem. For the latter, participants were asked to "Please write a short 
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description of how you should deal with the situation." Some participants were also asked two 
additional questions: "Has any situation like this happened to you or someone you know?" and 
"Please write a short description of some things you should not to do deal with the situation." 
The open-ended response questions were used (a) to compare solutions identified through free- 
text responses to existing response alternatives, and (b) to assess the processes individuals 
exhibit in developing solutions to the problems. These response questions were also used to 
generate data to support later instrument development. 

Each participant completed the TKML with questions in both formats. In Version A, 
participants provided their own responses to odd-numbered questions and rated alternatives 
provided for the even-numbered questions; in Version B, participants rated alternatives 
provided for the odd-numbered questions and provided their own responses to even-numbered 
questions. This method allowed us to obtain for each officer text responses indicating what he 
or she would do as well as data to assess his or her tacit knowledge relative to an expert 
standard. 

Officers were asked to complete the TKML for all three levels of command in either 
version A or B during "umbrella weeks," that is, periods during which officers are available to 
support research and development efforts. They completed the measures either online using 
MS Word or in a paper-and-pencil format. 

Data Compilation and Analyses 

The ratings individuals provided to the response options were entered into a statistical 
software package. Responses to the close-ended questions were scored by correlating the 
ratings provided across all the response options with the mean expert ratings on those same 
options. This provided an index of the proximity of the participant's response profile with that 
of the experts, and thus an indicator of their level of tacit knowledge relative to those experts. 
We analyzed these scores to compare differences across rank, to compare tacit knowledge at 
different leadership levels, and to assess how experience with similar situations influences test 
scores. Because we used the correlation scores in our analyses and the sampling distribution 
for correlations tends to be skewed (Cohen & Cohen, 1983), all analyses were conducted using 
Fisher z transformed correlations. 

Responses to the open-ended questions were entered into a spreadsheet and organized 
by question. We then coded these responses on several aspects. First, we noted whether any 
existing response options were included in the respondent's answers.  Second, we noted any 
additional solutions that were not represented in the existing set of options. Third, we 
extracted any additional components of the responses and sought to categorize them according 
to several information-processing dimensions. We found that the amount of detail (or lack 
thereof) provided in the responses limited the number of processes we were able to identify. 
Based on a review of the response data, the information most commonly provided in the 
answers was categorized into three processes: (a) seeking additional information to better 
understand the problem, (b) making assumptions about the cause of or circumstances 
surrounding the problem, and (c) considering the "bigger picture" or implications of one's 
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course of action. Once we had classified all the responses, we explored the extent to which 
individuals who exhibited these processes differed in their tacit knowledge, rank, and 
experience from those who did not. Finally, we examined the response data to identify 
scenarios that appeared to offer the most potential for development into detailed case scenarios. 
By potential, we mean that the brief scenario description seems to represent an issue that is 
worth developing into a more in-depth problem.  Specifically, we looked at scenarios for 
which respondents (a) generated many different solutions to the problem, (b) made different 
assumption about the problem, (c) requested needing additional information, and (d) 
considered the problem to have broader implications for the individual or organization. 

Tacit Knowledge and Experience 

We first present results based on our analyses of the responses to the close-ended 
questions. We discuss the results for the overall sample and note any differences that emerged 
as a function of data collection site. Table 2 presents the descriptive statistics for overall 
sample and a break down by site. The score on each inventory represents the correlation of 
the participants' ratings with the mean expert rating. A higher score thus reflects greater tacit 
knowledge. Experience represents the number of scenarios of open-ended format for which the 
respondent indicated some relevant experience.  For example, a mean of 4 for experience with 
platoon leader scenarios (PLQ Experience) indicates that officers, on average, had experience 
with 4 of the 7 or 8 scenarios to which they were asked to respond. Note that experience was 
only measured in the Fort Eustis sample. The mean scores generally are higher for Ft. Sill 
than Ft. Eustis, which may reflect differences in specialization between these two sites or 
differences in the distribution of officers across ranks in these two samples.  Because of this 
difference, we take site into consideration in subsequent analyses. 

Table 2 
Descriptive Statistics for Tacit Knowledge (TK) Scores and Experience 

Overall Sill Eustis 
N Mean SD N Mean SD N Mean SD 

PLQ: TK Score 51 .67 .12 25 .70 .07 26 .64 .16 
CCQ: TK Score 42 .68 .15 21 .70 .11 21 .67 .19 
BCQ: TK Score 37 .67 .10 19 .67 .11 18 .68 .08 
PLQ: Experience 27 4.00 2.09 27 4.00 2.09 
CCQ: Experience3 23 4.91 3.19 23 4.91 3.19 
BCQ: Experience 20 2.85 2.28 20 2.85 2.28 
Note. PLQ = Platoon Leader Questionnaire; CCQ = Company Commander Questionnaire; 
BCQ= Battalion Commander Questionnaire 
a Each inventory contains different numbers of scenarios, thus contributing to the higher 
average experience on the CCQ. 

Table 3 shows the correlations among the different measures for the overall sample. 
For the purpose of analysis, rank was designated a continuous scale, with 1 representing 
lieutenants (LT) and 4 representing lieutenant colonels (LTC). Rank correlated with scenario 
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experience at all three levels and with tacit knowledge scores at the company and battalion 
levels. We would expect that rank would have the least association with experience and scores 
at the platoon level where all officers, including lieutenants, have had experience as platoon 
leaders. Therefore, we should find the smallest differences in TK scores and experience across 
ranks at this level, which is confirmed by the smaller correlations involving the PLQ. At the 
company and battalion levels, we expect rank differences to be more apparent since not all 
officers in the sample will have had experience at these levels.  This expectation is confirmed 
by the significant correlations involving rank and both the CCQ and BCQ (r = .44 and .41 
respectively). 

In terms of the relationship among experience and TK scores, we found a marginally 
significant relationship at the company level. Individuals who indicated more experience with 
the types of situations included in the CCQ scored better on the items for which they were 
asked to provide quality ratings. The relationships between experience and TK scores were in 
the expected direction at the platoon and battalion levels, but the correlations were not 
significant. 

Table 3 also indicates relationships among scores and experience for adjacent leadership 
levels.  In particular, the correlations are stronger for adjacent than non-adjacent levels.  For 
experience, the correlation is .49 among PLQ and CCQ and .68 among CCQ and BCQ, but 
only .20 among PLQ and BCQ.  For TK scores, the correlation is .48 among PLQ and CCQ 
and .52 among CCQ and BCQ, but only .36 among PLQ and BCQ.  Overall, the pattern of 
correlations displayed in Table 3 supports the proposition that one's tacit knowledge is a 
function of one's experience and level of command. 

Table 3 
Correlations among Rank, Experience, and TK Scores 

Variables 1 2 3 4 5 6 7 
1. Rank 1.00 

2. PLQ: Experience .39* 
(26) 

1.00 

3. CCQ: Experience .55* 
(22) 

.49* 
(20) 

1.00 

4. BCQ: Experience .45* 
(19) 

.20 
(16) 

.68* 
(15) 

1.00 

5. PLQ: TK Score .21 .23 .11 -.12 1.00 
(51) (26) (20) (16) 

6. CCQ: TK Score .44* .11 .36" .28 .48* 1.00 
(42) (19) (21) (15) (36) 

7. BCQ: TK Score .41* .13 -.10 .25 .36* .52* 1.00 
(37) (15) (14) (18) (32) (32) 

* Correlation is significant at p < .05 (one-tailed); * Correlation is significant at p < .10 
(one tailed) 
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Note. Sample sizes are indicated in parentheses. 

Table 4 shows the correlations separately by site, with Sill results presented above the 
diagonal and Eustis results below. The results are fairly consistent across site and the overall 
relationships described above. The only noteworthy discrepancy is that the correlation between 
rank and TK score on the BCQ was not significant in the data from Fort Eustis.  This may 
simply reflect the different distribution of officers across ranks such that the majority of 
officers from Fort Sill were lieutenants while the majority of officers from Fort Eustis were 
lieutenant colonels. 

Table 4 
Correlations among Rank, Experience, and TK Scores by Site 

Variables 1 2 3 4 5 6 7 
1. Rank 1.00 — — — .17 

(25) 
.47* 
(21) 

.52* 
(19) 

2. PLQ: Experience .39* 
(26) 

1.00 — — — — — 

3. CCQ: Experience .55* 
(22) 

.49* 
(20) 

1.00 — — — — 

4. BCQ: Experience .45* 
(19) 

.20 
(16) 

.68* 
(15) 

1.00 — — — 

5. PLQ: TK Score .30" .23 .11 -.12 1.00 .42* .35" 
(26) (26) (20) (16) (17) (17) 

6. CCQ: TK Score .48* .11 .36" .28 .49* 1.00 .54* 
(21) (19) (21) (15) (19) (18) 

7. BCQ: TK Score .27 .13 -.10 .25 .46* .47* 1.00 
(18) (15) (14) (18) (15) (14) 

* Correlation is significant at p < .05 (one-tailed); " Correlation is significant at p < .10 
(one tailed) 
Note. Sample sizes are indicated in parentheses. 

In order to examine the rank effects more closely, we conducted ANOVAs on each 
version of the TKML to look at mean differences in scores across ranks. Site differences were 
also examined. The means are presented in Tables 5-7 and shown in Figures 2-4. The results 
of the ANOVAs are summarized in Table 8. 

For the PLQ, where all officers have had some experience in platoon leadership, we 
expected the least difference in scores across rank (Table 5). We see that in the combined 
sample, scores steadily increased over rank, but the increase was only moderate (.64 to .71). 
Table 8 shows no significant effect for rank at the platoon level, but a significant rank X site 
effect. This effect is most apparent by examining Figure 2, which shows that lieutenants from 
Ft. Eustis scored much worse than those from Ft. Sill. Again, this discrepancy may be 
attributable to the different specializations at these two sites or the different distribution of 
officers by rank. However, it would be inappropriate to draw conclusions based on the limited 
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sample sizes from each site. Instead, we focus for now on the effects based on the combined, 
larger sample. 

Table 5 
Mean TK Scores on the PLQ by Rank and Site. 

Site 
Sill 

Eustis 

Total 

LT CPT MAJ LTC Total 
.71 .65 .68 .75 .70 
(12) (5) (3) (5) (25) 
.54 .71 .68 .68 .64 
(9) (6) (2) (9) (26) 
.64 .69 .68 .71 .67 
(21) (11) (5) (14) (51) 

0.8 

•o 

o 
B 

0.7 

0.6 

0.5 

Sill 

— -♦ -- E ustis 

Figure 2. Effects of rank and site on PLQ scores. 

For the CCQ (see Table 6), we found a steady increase in scores across rank, with 
lieutenants scoring .60 on average and lieutenant colonels .76 on average.  From Table 8 we 
note a significant main effect for rank, which is fairly consistent across sites (see Figure 3). 
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Table 6 
Mean TK Scores on the CCQ by Rank and Site. 

Site LT CPT MAJ LTC Total 
Sill 

Eustis 

Total 

.66 .66 .71 .79 .70 
(9) (4) (3) (5) (21) 
.46 .70 .64 .74 .67 
(4) (7) (1) (9) (21) 
.60 .68 .69 .76 .68 
(13) (11) (4) (14) (42) 

0.9 

0.8 

er 
•o     0.7 

c 

0.6 

0.5 

0.4 

Sill 

■ Eustis 

Figure 3. Effects of rank and site on CCQ scores. 

For the BCQ, we again observed a steady increase in scores across ranks, but the 
difference between lieutenant (.62) and lieutenant colonels (.71) is smaller than was found for 
the CCQ. As indicated in Table 7, the effect for rank is marginally significant. It is not 
surprising to find the largest rank effect at the company level because this is where we can 
expect the most discrepancy in experience.  Lieutenant colonels are in their current position in 
part because they were successful company commanders. Therefore, we might expect them to 
differ the most from other officers on the CCQ. These same lieutenant colonels may have 
limited experience at their current level of battalion command, and thus not outperform officers 
at other ranks as much on the BCQ.  In general, it appears that officers who have demonstrated 
the most success in the Army (i.e., battalion commanders) generally have the most tacit 
knowledge pertaining to situations at all levels for which they have served. 
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Table 7 
Mean TK Scores on the BCQ by Rank and Site 

LT CPT MAJ LTC Total 
Sill 

Eustis 

Total 

.63 
(8) 
.60 
(3) 
.62 

(11) 

.60 
(3) 
.70 
(4) 
.66 
(7) 

.70 
(2) 
.69 
(1) 
.70 
(3) 

.75 
(6) 
.69 
(10) 
.71 
(16) 

.67 
(19) 
.68 
(18) 
.67 
(37) 

0.8 

0.7 - 
N) 

•a 
— 
t 
o 
c 

Z    0.6 

0.5 

Sill 

-•♦■-Eustis 

CPT MAJ 

Rank 

LTC 

Figure 4. Effects of rank and site on BCQ scores. 

Table 8 
ANOVA of TK Scores by Rank and Site 

Source of 
Variation PLQ CCQ BCQ 

F P F P F P 
Rank 1.65 .19 5.07 .01 2.68 .06 
Site 1.09 .30 1.94 .17 .08 .78 
Rank x Site 2.86 .04 1.47 .24 1.32 .29 
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Lastly, we followed up the above analyses with repeated measures ANOVA to examine 
differences in scores as a function of the test version. That is, we sought to determine if 
individuals scored better on the level-appropriate version of the test than versions geared 
toward other levels. Majors were eliminated from these analyses due to insufficient 
representation. As shown in Table 9 and Figure 5, we found that lieutenants scored best on 
the PLQ and worst on the BCQ. Captains also scored better on the PLQ than either the CCQ 
or the BCQ. Lieutenant colonels, however, scored best on the CCQ and exhibited no 
difference on the PLQ and BCQ. As suggested above, the performance of lieutenant colonels 
on the CCQ may reflect their proficiency at the company level, which is necessary to become a 
battalion commander.  As indicated in Table 10, there were no significant effects for within or 
between-subject factors. However, not everyone completed all three measures, which limited 
the size of the sample for this analysis and thus the power to detect any effects. 

Table 9 
Mean TK Scores by Test Version and Rank 

Test Version 
LT CPT LTC Overall 

(n=9) (n=7) (n=13) (n=29) 
.71 .70 .70 .71 
.67 .68 .75 .71 
.64 .66 .70 .67 

PLQ 
CCQ 
BCQ 

0.8 

Ta 
cit 
Kn 
owl 
edg 
e 
Sco 
re 

0.7 

0.6 

LT CPT 

Rank 

LTC 

Figure 5. Effects of test version and rank on TK scores. 
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Table 10 
Repeated Measures ANOVA of TK Scores by Test Version and Rank 

Source of 
Variation F p  
Test 2.32 .11 
Rank 1.22 .31 
Test x Rank 1.15 .34 

Tacit Knowledge and Free-Text Responses 

Responses to the open-ended questions were subjected to different analyses. We first 
examined each text response to determine if any of the existing rating options for a given 
scenario were identified in the response. We then assigned a score to each answer based on 
the mean expert rating of the option identified in the response.  For answers incorporating 
more than one option, we computed the average of the expert means for the different response 
options. For example, scenario PI (see Appendix) involves a platoon that was ordered to 
prepare for a night move, but soldiers failed to pack and were talking to personnel from other 
platoons. The scenario is accompanied by 10 alternative courses of action, including telling 
the soldiers to start packing immediately and talking to the squad leaders about the situation. 
A sample text response for this scenario was "Get with the squad leaders and find out what 
went wrong. Tell the soldiers from the other platoon to leave." This answer incorporated two 
existing responses, one indicating "Order the soldiers from other platoons to leave the area" 
and the other "Assemble your squad leaders and talk about the situation." These options 
received mean expert ratings of 6.86 and 7.06, respectively, on a 9-point scale. The 
respondent thus received a 6.96 for this answer.  For answers incorporating none of the 
existing options, no score was assigned. 

We expected that individuals whose open-ended text responses included options with 
higher ratings would also score better on the close-ended questions.   We found a marginally 
significant correlation at the company level indicating that individuals who, on average, 
received higher scores on their text responses also scored better on the multiple-response 
ratings (see Table 13 below).  Higher scores on the text responses were also significantly 
correlated with rank and experience with the scenarios. We did not obtain the same results at 
the platoon or battalion levels. The failure to find significant effects may be due to the limited 
number of responses for which scores could be assigned.  Many of the free-text answers 
included solutions that were not readily matched, at least on the surface, to existing response 
options. That is, respondents generated many alternative courses of action that did not appear 
to be represented in our existing response options. 

In the next step of our text analysis, we compiled a list of all the additional courses of 
action identified by respondents (see Appendix).  For each additional solution, we provide 
information as to rank and tacit-knowledge score of individuals who provided that response. 
Specifically, we identify the source(s) according to (a) whether or not the individual(s) fell in 
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the top or bottom quartile of scores on the close-ended questions, and (b) the rank of the 
individual(s) providing the response. This information is presented by scenario in the 
Appendix. We also similarly organized responses that we received to the question "What 
shouldn't you do in this situation?" 

Finally, we sought to identify and organize any additional information pertaining to the 
solution of the problem that individuals provided in their responses. The amount of detail 
individuals provided varied from simple statements of a solution to extensive consideration of 
the problem and rationale for the chosen course of action. Unfortunately, the majority of the 
answers were limited to the former.  For those who provided more detailed responses, 
however, we classified the information provided in these answers into three main categories as 
indicated above: (a) additional information sought about the problem, (b) assumptions made 
about the nature of the problem, and (c) implications considered regarding the course of action. 
These answers also were identified according to characteristics of their source(s). Our purpose 
in categorizing this information was twofold. First, we were interested in gaining preliminary 
insight into the types of processes that emerged as individuals attempted to respond to the 
scenarios. Second, we wanted to identify additional information about each scenario to support 
the development of measures specifically designed to assess more directly the acquisition of 
tacit knowledge. 

Identifying Problem-Solving Processes 

In regards to the first objective, we performed some exploratory analyses to determine 
if the types of processes identified were related to tacit knowledge scores, rank, or experience. 
We computed two indices for each of the three response categories. One index represented the 
total number of questions on which the individual exhibited the process, and the other index 
simply distinguished individuals who exhibited the process from those who did not. The first 
index was used in correlational analyses to assess the relationship of the number of times 
information was sought, assumptions were made, and implications considered with tacit- 
knowledge scores on the close-ended and open-ended questions, as well as with rank and 
experience with the scenario problems. The second index was used to compare the mean tacit 
knowledge score of individuals who exhibited the process to those who did not. The analyses 
were performed and are presented separately for each command level. 

At the platoon level, we found a significant negative correlation between how often the 
respondent considered the implications of the solution and his/her score on the close-ended 
response questions (see Table 11). This correlation suggests that individuals who were less 
confident in their answers, felt more of a need to justify their solutions. Using the dichotomous 
index of process use, we observed the same effect—individuals who considered the 
implications of their course of action had lower TK scores than those who did not (see Table 
12). Sample responses categorized under "Implications Considered" are provided below and 
help illustrate why this effect was found: 

•    "It is unprofessional to yell at the platoon sergeant and squad leaders in front of the 
soldiers" 
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"Proceed according to the commander's guidance because there may be more to the plan 
than you are aware of" 
"Let the NCOs deal with the insubordinate driver because they should be held accountable 
for the conduct and discipline of their subordinates" 
"Speak to the commander as a group because majority is a powerful force" 
"It is not right to keep tasking the same squad over and over simply because they are well 
trained" 

•    "Arranging for extras for the soldiers will keep them motivated" 

We also found a marginally significant correlation between frequency of information sought 
and implications considered, suggesting that seeking additional information to solve the 
problem may also reflect a lack of certainty or familiarity with the problem. 

Table 11 
Relationship among PLQ Scores, Experience and Response Categories 

Variables 1 2 3 4 5 6 7 
1.   Rank 1.00 

2. PLQ: Experience .43* 
(27) 

1.00 

3. PLQ: TK Score .21 
(51) 

.23 
(26) 

1.00 

4. PLQ: Response Score .08 
(54) 

.13 
(27) 

.07 
(51) 

1.00 

5. PLQ: Add. Info. -.04 -.02 -.09 -.24 1.00 
(54) (27) (51) (55) 

6. PLQ: Assumptions .09 .09 .08 -.06 .15 1.00 
(54) (27) (51) (55) (55) 

7. PLQ: Implications -.13 -.13 -.40* .00 .25" .19 1.00 
(54) (27) (51) (55) (55) (55) 

Table 12 
Mean Differences on PLQ Scores for Response Categories 

Information Sought 
No          Yes         t 

Assumptions Made 
No           Yes          t 

Implications Considered 
No           Yes          t 

.68          .67           .53 
(27)         (24) 

.65           .69           -.80 
(27)         (24) 

.71           .65           1.83* 
(15)         (36) 

p < .10 

At the company level, we found a marginally significant correlation between the frequency 
of implications considered and experience with the CCQ scenarios (see Table 13). This 
finding suggests that those who had more experience with the types of situations on the CCQ 
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had more to say about the implications of their course of action. The dichotomous index of 
process use did not reveal the same effect, indicating that it is not whether individuals 
considered implications or not, but how often they did in their responses (see Table 14). We 
can see evidence of greater certainty and the influence of experience in the sample responses 
for "Implications Considered" from the CCQ shown below: 

• "Soldiers do not like to waste time; improve training and their attitude will improve" 
• "If you do a good job, you will build a positive relationship with your commander" 
• "This is not as much of a dilemma as it seems because preparation requirements for 

different training missions often overlap" 
• "You have to empower junior officers and NCOs in order to get the job done" 
• "Remember that you are training the future leadership of the Army" 
• "Remember that no one commander can be everywhere at once" 

Table 13 
Relationship among CCQ Scores, Experience and Response Categories 

Variables 1 
1. Rank 1.00 

2. CCQ: Experience 

3. CCQ: TK Score 

4. CCQ: Response Score 

5. CCQ: Add. Info. 

6. CCQ: Assumptions 

7. CCQ: Implications 

.58* 1.00 
(23) 
.44* .36 1.00 
(42) (21) 
.30* .56* .30" 1.00 
(44) (23) (42) 
.03 .28 .03 -.05 1.00 
(44) . (23) (42) (45) 
.15 .30 -.05 .16 .12 1.00 
(44) (23) (42) (45) (45) 
-.07 .36" -.01 .16 .14 .43* 
(63) (23) (42) (45) (45) (45) 

1.00 

Table 14 
Mean Differences on CCQ Scores for Response Categories 

Information Sought 
No           Yes         t 

Assumptions Made 
No           Yes         t 

Implications Considered 
No           Yes         t 

.68           .68           .127 
(32)         (10) 

.71           .66          1.35 
(19)         (23) 

.65           .69          -.42 
(12)         (30) 

*p < .10 

At the battalion level, we found that the frequency of seeking additional information 
correlated significantly with experience on the BCQ scenarios (see Table 15). The more 
experience individuals had with the scenarios, the more additional information they felt they 
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needed to address the problem.  In other words, those with experience may have known what 
types of information would be desirable to have to better understand the problem.  Sample 
responses categorized as "Additional Information Sought" include: 

• "Find out the history of each unit" 
• "Find out about your wartime mission" 
• "Find out what type of battalion it is—light infantryman or mechanized artillery" 

Overall, there were many fewer responses in the response categories for the BCQ than the 
CCQ or PLQ, resulting in lower frequencies for any given process. Thus, the dichotomous 
index of whether or not the individual ever exhibited the process in his/her responses was 
considered a better indicator. We found mean differences in tacit knowledge scores for 
information sought and assumptions made (Table 16). Consistent with the experience measure, 
we found that those who sought additional information had higher TK scores, on average, than 
those who did not. It seems that individuals with more experience and more tacit knowledge 
pertaining to the BCQ situations were more likely to identify additional information that would 
be useful for addressing the problem.  However, those who made assumptions about the nature 
of the problem had lower TK scores than those who did not. In looking at the responses, we 
found that the majority of assumptions were made by lieutenants who have limited experience 
with the types of situations found on the BCQ, thus explaining the lower tacit-knowledge 
scores of those making assumptions about the problems. Examples of these responses are: 

"You must be able to maintain all the brigade commander's priorities" 
"Post already does a pretty good job with BOSS and single soldier activities" 

Table 15 
Relationship among BCQ Scores, Experience and Response Categories 

Variables 1 2 3 4 5 6 7 
1. Rank 1.00 

2. BCQ: Experience .46* 
(20) 

1.00 

3. BCQ: TK Score .41* 
(37) 

.25 
(18) 

1.00 

4. BCQ: Response Score -.07 
(38) 

-.13 
(20) 

.06 
(36) 

1.00 

5. BCQ: Add. Info. .16 .53* .13 .03 1.00 
(39) (20) (37) (39) 

6. BCQ: Assumptions -.13 .22 -.25 .36* .31" 1.00 
(39) (20) (37) (39) (40) 

7. BCQ: Implications .06 .25 -.16 -.04 .52* .43* 1.00 
(39) (20) (37) (39) (40) (40) 
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Table 16 
Mean Differences on BCQ Scores for Response Categories 

Information Sought 
No          Yes         t 

Assumptions Made 
No          Yes         t 

Implications Considered 
No          Yes         t 

.66           .73          -1.97* 
(30)         (7) 

.69          .60          1.94* 
(32)         (5) 

.68          .67          .903 
(15)         (22) 

*p < .10 

Supporting Instrument Development 

Our second objective in analyzing these response data was to identify scenarios and 
specific information that can be used in further instrument development as part of a subsequent 
effort to assess tacit-knowledge acquisition processes. Although the existing measures provide 
a useful tool for assessing existing knowledge, they do not provide enough information to 
stimulate a thorough consideration of the problem situation, which is reflected in the limited 
text responses we obtained from individuals. 

The challenge in developing a measure of tacit knowledge acquisition processes is to 
provide enough detail to allow respondents with little prior knowledge or experience to respond 
effectively to the problem, and to present a difficult enough situation in which to observe 
individual differences in knowledge-acquisition and problem-solving skills. We have chosen to 
use a format similar to an in-basket test, in which respondents are given background on the 
situation along with supporting documents they must sift through in order to understand the 
problem. The measure presents in-depth problem situations consisting of a brief summary of 
the situation along with supporting documents such as memos, personnel files, reporting 
procedures, activity logs, etc, that pertain to the situation. These documents are designed to be 
realistic and representative of those found on the job. A sample question is shown in Figure 6. 
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Sample Scenario 1: Developing Subordinates 

OVERVIEW: You are a company commander (CPT Sam Martin) with four platoons. One of 
your platoon leaders (2LT Steven M. Jones) has shown a great deal of promise and has the skills 
to succeed as a leader. However, his performance has declined recently. He made an outburst 
toward you during a meeting in front of all the platoon leaders and you reprimanded him for his 
actions. The performance and morale of the platoon that he leads has fallen sharply. You need all 
of your platoons to be performing well for an upcoming JRTC exercise, especially since you are 
hoping for a promotion. It is your job as company commander to develop the leadership abilities 
of your subordinates, and to make sure that the platoons in your company are run well. Hence 
you have been counseling him on his leadership abilities over the past few weeks. You decide to 
sit down and review his personnel file before taking any further actions. 

In his personnel file (included in the following pages) are several pieces of information: (a) 
2LT Jones's Junior Officer Developmental Support Form, (b) the results of his latest physical 
exam, (c) a letter from the Battalion S-3 to 2LT Jones, (d) a Developmental Counseling Form, 
(e) an incident report, and (f) a letter of reprimand from the battalion commander. {Note. In 
the scenario, actual documents are provided that present the above information, requiring the 
respondent to review and interpret various sources of information about the situation.) 

We are interested in your assessment of the situation and your response to the situation from 
the perspective of CPT Martin.  Please answer questions 1 though 4 below based on the 
material you have read. Note that there is no one right or wrong answer to these questions. 

1. What do you see as the main problem in this situation? 
la. Why do you consider it to be the main problem? 
lb. What additional problems need to be addressed? 

2. What would you do to address the main problem you have identified? 
2a. What alternative courses of action did you consider? 
2b. Why did you choose your particular course of action? 

3. What information did you focus on in developing a response to the situation? 
3a. How did you use the information to arrive at a response to the situation? 
3b. Did you draw on any personal experiences in developing a response to the situation? If 
so, please explain. 
3c. What additional information/resources would you need to address this problem? 

4. What outcome do you hope will result from the course of action you have chosen? 
4a. What obstacles, if any, do you anticipate to obtaining this outcome? 

Figure 6. Sample item for measuring tacit-knowledge acquisition. 
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Response Format and Scoring 

The questions included at the end of the scenario are intended to assess the knowledge- 
acquisition processes more directly. Simply asking what the individual would do in the situation 
typically results in a very limited response, as we found in this study. Respondents are asked to 
answer to each question based on the materials provided in the case scenario. The questions are 
designed to assess the problem-solving or knowledge-acquisition skill as follows: 

The following questions assess problem recognition and definition: 
• What do you see as the main problem in this situation? 
• Why do you consider it to be the main problem? 
• What additional problems need to be addressed? 

The following questions assess strategy formation: 
• What would you do to address the main problem you have identified? 
• What alternative courses of action did you consider? 
• Why did you choose your particular course of action? 

The following questions address information use, with the specific process identified in 
parentheses: 
• What information did you focus on in developing a response to the situation? (selective 

encoding) 
• How did you use the information to arrive at a response to the situation? (selective 

combination) 
• Did you draw on any personal experiences in developing a response to the situation? If so, 

please explain, (selective comparison) 
• What additional information/resources would you need to address this problem? (resource 

allocation) 

The following questions assess strategy monitoring and evaluation: 
• What outcome do you hope will result from the course of action you have chosen? 
• What obstacles, if any, do you anticipate to obtaining this outcome? 

By providing the specific questions, we can more readily identify each process that we 
wish to assess. Each process can be evaluated based on how well or how effectively the 
individual answers the question. Benchmarked rating scales will be developed to score 
responses on the knowledge-acquisition or problem-solving processes. These scales are 
developed by first administering the scenarios to more and less experienced individuals to 
generate a set of possible responses to the questions. Those responses are then compiled and 
presented to experts, who are asked to rate the responses on various dimensions (e.g., 
relevance of the problem identified, effectiveness of information use). We provide an example 
rating scale for evaluating an individual's rationale for his or her solution that draws sample 
responses from scenario P9 in the appendix: 
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Solution rationale - how well the individual explains or justifies the solution he or she 
developed. 

Rating 
Rationale demonstrates 
clear understanding of 
the implications of the 
solution and its 
advantage over other 
courses of action. 

Sample Responses 

When a squad leader challenges your authority in 
front of his soldiers, he must be corrected on the 
spot to prevent your authority from being 
compromised 

Rationale is reasonable, 
but lacks full 
consideration of the 
consequences and 
alternatives. 

Rationale is poorly 
.developed and overly 
simplistic.  

If the soldiers are exhausted, you should stay with 
them to make sure that the task is done to standard. 

•    The squad leader should be held accountable 
because he is the problem. 

Identifying Promising Scenarios 

Based on the data collected here, we found that certain scenarios seem more promising 
for our purposes based on the types of responses they generated. In selecting the scenarios, we 
looked at the number of additional solutions generated, the frequency of information sought 
about the problem, and the assumptions made about the problem.  Scenarios that generated a 
variety of additional solutions likely present more complex, multi-dimensional problems for 
which there are different problem interpretations and approaches that could be taken to solve 
the problem. Such scenarios are promising for further instrument development because they 
provide a means for assessing various knowledge acquisition processes.  Scenarios for which 
individuals indicated needing additional information also are promising because (a) they can be 
used to assess this particular process (i.e., identifying additional information or resources), and 
(b) they suggest specific information that may be included in a more detailed scenario. 
Finally, scenarios for which assumptions were made again suggest specific information that 
may be incorporated into a longer scenarios and indicate that there are different possible 
interpretations of the problem. 

In looking at this information, we identified three scenarios at each level that seem 
promising for development into more detailed case descriptions.  We briefly summarize the 
scenarios and the rationale for selecting them below. 
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Platoon leaders. 

Scenario PI is about soldiers who were instructed to prepare for a night move, but are 
not ready and are talking to personnel from other platoons. As indicated by the additional 
courses of action, there are various directions an officer could take to address this problem, 
including counseling the platoon sergeant, supervising the mission oneself, and asking the first 
sergeant for advice. Many respondents indicated that they would seek additional information 
to understand why the platoon was not ready, and several assumptions were made about why 
the platoon was not ready, such as the instructions were not clear or orders were changed. 
Material pertaining to the additional information and assumptions can be incorporated into the 
scenario to create a more detailed description of the problem. 

Scenario P5 is about a driver who starts yelling at the platoon leader in front of the 
entire platoon. Respondents identified many different ways to address this problem, including 
counseling the driver, firing the driver, disciplining the driver in front of the platoon, and 
passing the issue up the chain of command. Respondents also indicated wanting additional 
information about the driver's situation in order to chose an appropriate course of action. 
Finally, assumptions were made about the history of this soldier (e.g., whether he is a good or 
bad soldier). Information about the driver could be incorporated into the scenario to allow 
respondents to interpret what type of soldier this driver is and what type of action should be 
taken. This information would give respondents more to consider before choosing a course of 
action. 

Scenario P9 is about a squad that is given a mission of putting in a minefield because 
they are the best trained for the job. The squad, however, is exhausted and the platoon leader 
finds that the minefield is not up to standard. The squad leader tells the platoon leader that he 
is not interested the standard. Respondents identified various courses of action including 
counseling the squad leader, holding the platoon sergeant responsible for accomplishing the 
mission, having another squad complete the minefield to standard, and terminating the 
exercise. Although the amount of information requested in the responses was minimal, the 
assumptions made suggest that additional information could be included about the available 
squads and the history of the squad chosen to create a more detailed description of the 
problem. 

Company commanders. 

Scenario Cl is about a company commander who takes over a newly-formed company 
with several new subordinate leaders. Soon after taking command, the leader discovers that 
the soldiers have a bad attitude about training and their performance on a field training exercise 
is poor. Responses to the situation range from reinforcing the standards to implementing 
training to correct the poor performance. Respondents indicated wanting more information 
about the reasons for the poor attitude and performance.  Assumptions made suggest that more 
information could be provided about the training itself and the commander's philosophy. The 
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variety of information identified in the responses suggests that this scenario addresses a 
complex issue that is worthy of more detailed consideration. 

Scenario C2 is about platoon leader who was transferred from another company in 
order to give him a second chance. The company commander who is now in charge of this 
platoon leader must decide whether or not to give the weak platoon leader an assignment on 
which he will likely fail. Although the number of responses generated by this scenario are less 
than that of other scenarios, they point to specific information that might be included to create 
a more substantial scenario. For example, respondents indicate that they would seek 
information from the new platoon leader and other key leaders about the expectations for his 
performance, and they would try to find out what type of support would be provided during the 
mission to help train this new platoon leader. The single assumption made for this scenario 
suggested a specific item that could provide direction as to whether or not the platoon leaders 
should be given the mission. The information provided in the responses, although limited in 
number, offer direct guidance for further development of this scenario. 

Scenario C15 is about a company commander who receives unreasonable directives 
from his or her superior.  Based on the courses of action identified, there are numerous ways 
to handle this problem including following the order, challenging the order, or seeking 
guidance from other leaders in the battalion. Respondents indicated wanting additional 
information about the perceptions that other leaders have about the directives. Assumptions 
made suggest that more information could be provided about the specific directive and the 
history of relations with this superior.  It seems that providing more information about the 
context of this problem would create an interesting and more complex scenario for respondents 
to address and thus allow knowledge-acquisition processes to be assessed. 

Battalion commanders. 

Scenario B3 is about strategies for establishing training priorities in the battalion. 
Although the scenario as it is written does not present a specific problem, there is potential to 
expand upon the scenario in order to develop a detailed case description. The additional 
courses of action that respondents identified point to numerous sources of information about 
training needs that might be consulted in determining training priorities. This information 
could be provided as part of the scenario and the respondent then would be responsible for 
reviewing all this information in order to establish a set of priorities. The respondent would be 
required to justify the priorities based on the information provided.  It is clear from the 
responses obtained that various issues need to be considered included mission requirements, 
the brigade commander's priorities, and the needs of soldiers. Therefore, we expect that the 
scenario could generate several different courses of action. 

Scenario B12 is about communicating one's guidance effectively. It involves a situation 
in which the battalion commander's guidance was inaccurately passed down through the chain 
of command.  As with most of the BCQ scenarios, this scenario generated few responses 
falling into the categories of "Additional Information Sought" or "Assumptions Made." 
However, it is one in which there are many potential approaches for addressing the problem, 
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and offers an opportunity for presenting additional information about the problem. This 
information may include the history of the unit, written statements of the commander's vision, 
and communications among staff members regarding specific guidance. The respondents 
would be required to determine the source of the inconsistencies in one's guidance in order to 
develop an effective and appropriate solution. 

Scenario B13 is about a battalion commander who reluctantly gave his S-l a company 
command in order to facilitate his professional development. After observing the S-l's 
command, it appears that this individual lacks the ability to command effectively. Respondents 
generated numerous additional courses of action to this situation ranging from helping the S-l 
to become and effective commander to relieving him of his duty. Respondents also indicated 
that additional information about the S-l in terms of personal problems or his views on his 
performance would be useful. This scenario holds promise in that a history of the S-l's 
performance could be created along with specific indicators of his current performance and 
evaluations of this commander from other officers. Respondents would have to interpret these 
various sources of information pertaining to the S-l in order to develop an appropriate course 
of action. 

In the next phase of our efforts to develop a tool to assess tacit-knowledge acquisition 
processes, the above scenarios will serve as our focus. We will outline what additional issues 
should be incorporated into the scenario descriptions and what types of materials (e.g., 
performance evaluations, training schedules) can be presented to convey additional information 
pertaining to the situation. 

Conclusions 

In the present study, we sought to provide preliminary insight into the process of tacit 
knowledge acquisition and to support the development of tools to assess the use of various 
knowledge-acquisition processes in solving practical leadership problems.  Previous research 
showed that measures of tacit knowledge significantly predicted leadership effectiveness. In 
the current study, we obtained support that tacit knowledge is related to experience as indicated 
by significant correlations between rank and tacit-knowledge scores on the company and 
battalion questionnaires. We also found that the more experience officers indicated having with 
the company commander scenarios, the higher their tacit-knowledge scores. 

By asking officers to provide free-text responses to items on the TKML, we obtained an 
abundance of new information pertaining to those scenarios. In examining those responses, we 
found many additional solutions to the problems that were not already represented in the 
existing set of options for the scenarios. In work being conducted under a separate contract, 
these data are being analyzed using a machine-learning method of knowledge acquisition and 
representation called Latent Semantic Analysis (Landauer & Dumais, 1997). Using this 
technology, we will be able to match responses to existing alternatives and assign scores based 
on expert ratings. For our purposes, we reviewed each response and attempted to match it to 
an existing alternative. For those responses we were able to match, we found that officers who 
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identified solutions to the company commander scenarios that received higher expert ratings 
also scored higher on the close-ended questions. 

In general, the responses we obtained to the open-ended questions were limited in 
detail, but there was enough information to allow us to begin identifying some of the processes 
that individuals exhibited when responding to the tacit-knowledge scenarios. The processes we 
identified included seeking additional information to understand the problem, making 
assumptions about the nature of the problem, and considering the implications of the chosen 
course of action. Based on exploratory analyses, we found that some of these processes were 
related to tacit-knowledge scores and experience with the types of situations represented in the 
scenarios. On the platoon leader questionnaire (PLQ), considering the implications of one's 
course of action was associated with lower tacit knowledge scores. A closer look at these 
responses suggested that individuals with less tacit knowledge pertaining to the situation may 
have felt the need to justify their chosen course of action. On the company commander 
questionnaire (CCQ), considering implications was associated with greater experience with the 
situations depicted in the tacit-knowledge scenarios. Here, the relationship may indicate that 
leaders with more experience have a better understanding of the implications of their course of 
action.  On the battalion commander questionnaire (BCQ), leaders with more experience were 
more likely to indicate additional information that would be useful for understanding the 
problem. This finding may indicate that those with more experience know what to look for. 
Overall, these findings suggest that there are certain processes that may be associated with 
greater tacit knowledge that are worth further exploration. We have compiled all of these 
responses in the appendix, along with information about the rank and tacit knowledge officer(s) 
who provided the responses. Such information can be useful to officers who may want to 
further understand a problem depicted in a tacit-knowledge scenario and gain insight into the 
different perspectives that officers at different levels have about the problem.  For our 
purposes, we will use the data collected here to support ongoing efforts to develop case 
scenarios consisting of greater detail and complexity, which can be used to more fully assess 
the processes associated with tacit-knowledge acquisition. 
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Appendix A 

Compiled Responses to the TKML Scenarios 
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