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Abstract

The construct of self-efficacy has been used extensively to analyze and predict
what motivates human behavior, to include leadership behaviors. The connection
between self-efficacy and leader effectiveness may be critical to finding new ways of
selecting and developing leadership in organizations. The efficacy of individuals at the
general and specific levels was studied with data collected from officer training school
graduates and their post-training supervisors. With this data a new leadership self-
efficacy (LSE) framework was created and validated, and this framework was used to
compare the predictability of the previously validated general self-efficacy (GSE)
measure to distal performance measures. GSE was found to be a poor predictor of future
behaviors while an individual’s self-efficacy for interpersonal skills was found to be a

significant contributing factor to future leadership behaviors.
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THE DEVELOPMENT OF A LEADERSHIP SELF-EFFICACY MEASURE

I. Introduction

Understanding why some people are more effective leaders than others has been a
topic of thousands of research studies over the past half-century (Yukl, 1989, Gordon &
Yukl, 2004). These studies have attempted to find an enhanced way to determine the
factors, or predictors, that make an effective leader. Many such predictors have been
explored over the years, including in-born traits (e.g. Ng et al., 2008), situational contexts
(e.g. Gayle & Jan, 2002; Vecchio & Bullis, 2006), past experiences (e.g. Connelly et al.
2000; McCall, 2004), and internal motivations (e.g. Chan & Drasgow, 2001). Of these
factors, some exist at the individual level and therefore cannot be manipulated or changed
in order to improve leadership effectiveness, and others are path-dependant. These first
three factors, while able to predict leadership effectiveness, are much less useful in
leadership development. Therefore the fourth factor of internal motivation seems to hold
the greatest potential to be manipulated and therefore improved in leaders. It is for this
reason that internal motivations are of such great interest in leadership studies and why it
will be explored in this thesis.

Although there are many factors that influence an individual’s internal
motivations (e.g. personality traits, social observations), few have been so thoroughly
studied as self-efficacy (Bandura, 1986), and for good reason; self-efficacy has, in
hundreds of studies, been positively linked to successful outcomes (e.g. Multon et al.,
1991; Stajkovic & Luthans, 1998; Prussia et al., 1998; Hoyt et al., 2003). Self-efficacy
has been defined as “beliefs in one’s capabilities to mobilize the motivation, cognitive
resources, and courses of action needed to meet given situational demands” (Wood &
Bandura, 1989: 408). It has not only been positively tied to an individual’s motivation to
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pursue actions, but also to their contribution of greater effort towards those actions, and
their perseverance in the face of obstacles (Bandura, 1997, Gist & Mitchell, 1992).

In the leadership literature, the self-efficacy of the leader has been given many
names, including leader efficacy (e.g. leithwood & Doris, 2008), leadership efficacy (e.g.
Chemers et al., 2000), leader self-efficacy (e.g. Hannah et al., 2008: 670), and leadership
self efficacy, (e.g. McCormick, 2001), all of which have been measuring the same
concept of an efficacy that is associated with leadership-specific tasks. This paper will
not make the distinction between these different naming conventions but will use the
more common term Leadership Self-efficacy (LSE), which has been defined as “A
person’s judgment that he or she can successfully exert leadership by setting a direction
for the work group, building relationships with followers in order to gain commitment to
change goals, and working with them to overcome obstacles to change” (Paglis & Green,
2002 pg 217).

It is important to note that researchers have investigated efficacy beliefs at
differing levels of specificity (e.g. Eden, 1996). While efficacy theory originated for
task-specific or state-like constructs, termed specific self-efficacy (SSE), some
researchers have more recently developed a general or trait-like construct that is able to
predict behaviors across various situations and has been termed general self-efficacy
(GSE) (e.g., Eden, 1988, 1996; Gardner & Pierce, 1998; Judge et al., 1998). GSE has
been defined as an “individuals’ perception of their ability to perform across a variety of
different situations” (Judge, et al., 1998: 170) and is said to have the same antecedents as
SSE, such as life experiences, verbal persuasion, and psychological states (Bandura,
1997), with the most influential being previous experiences (Shelton, 1990; Sherer et al.,

1982). It has also been suggested that GSE is more resistant to short-term influences and



is thus more consistent over time than is SSE (Eden, 1988), although this thesis will
challenge that assumption. It has also been suggested that there is a positive relationship
between GSE and SSE (Shelton, 1990, Sherer et al., 1982), which will be another
assumption challenged in this thesis.

Even though self-efficacy at various levels of specificity has been correlated to
task success in many studies, some findings have also shown its predictability to be
moderated by the specificity of the tasks performed (Stajkovic & Luthans, 1998),
specifically with GSE measures (Pajares, 2009). To bolster these findings, theory
suggests that GSE measures will have greater problems of predictive relevance than SSE
(Bandura, 1997). Further, in order to have the greatest prediction of behavioral
outcomes, a reasonably precise measurement of capability matched to a specific outcome
must be used (Bandura, 1986).

It is clear from previous studies and theoretical works that both GSE and SSE
measures have strengths and weaknesses in regards to predictability (Chen et al., 2001),
but what is still unclear is to what degree and under what situational context each is an
effective predictor of performance. In the field of leadership study there is a question as
to whether GSE or SSE measures should be used to predict leadership abilities. While
there are a great number of studies on both leadership and efficacy, “very little research is
available that has assessed general and self (specific) forms of leader efficacy in the same
study” (Hannah et al., 2008: 675). It is difficult to state with any confidence that one
measure is better than the other if they have not been compared in the same study. To
provide some answers to these questions, this thesis compared general and specific

measures of efficacy to leadership performance.



Research Objectives

The connection between self-efficacy and leader effectiveness may be critical to
finding new ways of selecting and developing leadership in organizations (Murphy,
2002). Moreover, it may be useful to predict leadership effectiveness and ultimately
increase the effectiveness of individual leadership training programs. For these reasons,
LSE has been the focus of many recent leadership studies (e.g. Anderson et al, 2008;
Hannabh et al, 2008; Paglis and Green, 2002). Hannah et al. (2008) proposed that greater
levels of LSE lead to greater levels of leadership performance, but still felt this
proposition had not been sufficiently validated. Despite the potential for a
comprehensive LSE framework' to aid in the understanding a prediction of effective
leadership in organization, Anderson et al. (2008) thought the literature has still failed to
specify any useful, empirically derived taxonomic structure.

In order to address these issues, this research will meet the following objectives:
(1) create and validate a comprehensive framework for LSE, (2) compare the
predictability of the previously validated GSE measure and the newly developed LSE
measure to distal, work-related leadership performance measures, and (3) explore the
relationship between GSE, LSE, and leadership effectiveness.

This study will be different from previous studies because most have been
performed at universities (e.g., Hoyt et al., 2003, Prussia et al., 1998) or in other non-
work related environments (e.g., Chemers et al., 2000). The scarcity of work-related
empirical studies has detracted from the ability to generalize the construct of efficacy to
individual work performance (Harrison et al., 1997, Anderson et al. 2008). This study

will improve upon previous efficacy studies by taking work-related measures of

! A “framework” is defined here as a theoretically or empirically-based grouping of aspects which can be used to
better study a given concept



performance. A second difference in this study from previous research is that most
previous studies take measures of efficacy proximal to performance ratings (e.g.
Anderson et al., 2008). It has been theorized that temporal differences between self-
efficacy measurements and the actions measured may detract from the long-term
predictability of such constructs (Bandura, 1986). This may not be the case for GSE and
LSE, as this study will show by collecting performance ratings between one and two

years after the efficacy measures are collected.



II. Literature Review
The origins of self-efficacy

“The capacity to exercise control over the nature and quality of one’s life is the
essence of humanness” (Bandura, 2001: 1). The ways in which we are able to exercise
such controls is at the heart of Albert Bandura’s Social Cognitive Theory (SCT), which in
turn has been the basis for many recent studies exploring individual motivations.
According to these studies, we are not simply beholden to our environment or slaves to
our own genetic makeup, as earlier behavioristic theory would suggest (Edwards, 1972).
Rather, we play a much more active role in shaping our own thoughts, which in turn
shape our actions (Locke, 1991). Therefore, in order to be successful in a complex world
people must make sound judgments concerning their own capabilities, anticipate
potential problems, understand others motivations, and use this information to determine
what actions they will take (Bandura, 2001). This study focuses on the judgments
individuals have concerning their own capabilities and how those judgments effect future
leadership actions.

Human behavior is not simply a response to external stimuli, according to SCT;
neither is it governed solely by internal cognitions, but rather functions in a triadic
exchange between the environment, behaviors, and internal cognitions. Accordingly, all
actions can be determined by various influences between these three elements (Bandura,
1986). SCT also focuses on the social origins of thought, or put another way; the ways in
which behaviors are learned through direct observation of others behaviors. It has been
used extensively to explain individual motivations for task performance between the
factors of the environment, people’s behaviors, internal cognitions, and how people learn

(Ng et al., 2008).



In developing his SCT, Bandura added the dimension of self-beliefs to the
working theory of internal cognitions. This portion of the theory was based on his
observation that people are not easily influenced to change their actions. The conclusion,
therefore, was that some internal anchor of self-beliefs must be at play because “people
possess self-directive capabilities that enable them to exercise some control over their
thoughts, feelings, and actions by the consequences they produce for themselves”
(Bandura, 1986: 335), and most influential of these self-beliefs is that of self-efficacy
(Bandura, 1986).

The construct of self-efficacy has been used extensively to analyze and predict
what motivates human behavior (Harrison et al., 1997), yet even before SCT was
developed people understood that an individual’s personal beliefs played a large role in
their ability to perform tasks (e.g. Kipnis & Lane, 1962). Before Bandura published his
SCT, researchers used self-confidence in their work, which is a self-measure of a
person’s capabilities and skills, or their perceived competence to deal successfully with
the demands of a variety of situations (Shrauger & Schohn, 1995). While closely
associated with self-efficacy, self-confidence is said to be more of a general self efficacy,
but has not been used for building models of human performance because it is “not a
construct embedded in a validated theoretical system specifying its determinants,
processes, and effect” (McCormick, 2001: 23). Another reason self-confidence has taken
a back seat to efficacy is that it is understood to be a something used to describe or

predict behavior, not something that can be changed or influenced (McCormick, 2001).



Self-efficacy, especially in task-specific constructs, has the ability to be molded and
manipulated, which lends to more applications of the construct.’
Self-Efficacy as a predictor of job-performance

Numerous research articles have shown a strong positive relationships between
self-efficacy and performance (Hannah et al., 2008), and that efficacy is a good predictor
of several work-related outcomes, including job attitudes (Saks, 1995), training
proficiency (Martoccio & Judge, 1997), academic outcomes (Multon et al., 1991), and
job performance (Stajkovic & Luthans, 1998). The meta-analytic work of Stajkovic and
Luthans, found a correlation between self-efficacy and performance of .38 (1998). This
same study found the relationship between efficacy and performance to be moderated by
the specificity of the tasks; giving less predictability to more complex tasks. This seems
to be a small point, but given that leadership is a complex task, this study would seem to
suggest that general self-efficacy would be a less effective predictor of performance in
leadership tasks than task-specific efficacy measures.
General self-efficacy vs. Task-specific Self-efficacy

Research suggests that specific self-efficacy (SSE) has discriminate validity from
general self-efficacy (GSE) (Chen et al., 2001), indicating that there is a difference
between the two constructs. More specifically, “role trait measures are often much more
related to role behaviors than general trait measures in cross-sectional analyses” (Wood,
2007: 1103). In many studies the absence of specificity in assessments has been shown

to reduce the predictability of general self-efficacy measures (Pajares, 2009). Leadership

? The more general forms of self-efficacy can be said to be very closely related to self-confidence, as both are
understood to be less influenced by short-term stimuli and therefore more constant over time than specific forms of
self-efficacy. This study compares general self-efficacy rather than self-confidence to task-specific self-efficacy in
order to maintain consistency in measures.



is widely viewed as requiring complex cognitive and social problem solving skills (Yukl,
2002), requiring leaders to “continually ‘step up’ to meet complex challenges” (Hannah
et al., 2008: 669), it is not unreasonable to predict that more specific leadership-related
measures of self-efficacy would better predict leadership performance.
Self-Efficacy and Leadership

LSE has been defined as “A person’s judgment that he or she can successfully
exert leadership by setting a direction for the work group, building relationships with
followers in order to gain commitment to change goals, and working with them to
overcome obstacles to change” (Paglis & Green, 2002: 217). Like other task-specific
self-efficacy measures, the relationship between LSE and work outcomes may be
explained by highly self-efficacious leaders tending to undertake more responsibilities,
investing more effort in their work, and persisting longer when met with difficulties
(Paglis & Green, 2002). To explore this theory, efficacy as it relates to leadership-
specific tasks has recently become a focus of empirical research (Hannah et al., 2008),
There is even evidence to suggest that LSE has a capability to predict relevant work
outcomes (Hannah et al., 2008) such as motivation to lead (e.g. Chan & Drasgow, 2001),
organizational commitment (Paglis & Green, 2002), and performance ratings (e.g.
Chemers et al., 2000, Luthans & Peterson, 2002; Robertson & Sadri, 1993). It is because
of studies like these that this study is able to develop a robust, theoretically-base measure
for LSE.
LSE Frameworks

Hannah et al. (2008) proposed that greater levels of LSE lead to greater levels of

leadership performance. It has further been proposed that efficacy and other positive

psychological states promote effective leader engagement, flexibility, and adaptability



(Hannah and Luthans, 2008). Carver and Scheier (1998) and Lord and Brown (2004)
suggested that efficacy does this by providing internal guidance and drive to create the
mental state required to take on difficult and challenging tasks. In short, higher self
efficacy leads to positive thinking and thus the pursuit and completion of more difficult
tasks.

In order to test these proposals, a comprehensive framework must first be
developed. Developing such a construct has been the focus of many recent leadership
studies (e.g. Anderson et al, 2008; Hannah et al, 2008; Paglis and Green, 2002). Despite
the potential for a comprehensive LSE framework to aid in the understanding a prediction
of effective leadership in organization, the literature has still failed to specify any useful,
empirically derived taxonomic structure (Anderson et al., 2008).

Paglis and Green (2002) developed an LSE taxonomy that has been lauded as
one of the first externally valid study (Anderson et al., 2008: 596), in which they used
three main components, each measured with 4-items. The three components were based
on their definition of LSE and were (a) setting direction, (b) gaining commitment, and (c)
overcoming obstacles to change. While this definition of LSE has been used extensively
(e.g. Anderson et al, 2008; Hannah et al., 2008), the measure used to validate it has been
criticized for having a framework that was too constrained and for having a rationally-
derived taxonomy based upon a small sample of prior research (Anderson et al., 2008:
596), and so was improved upon by later researchers.

Building upon the work of Paglis and Green (2002), Anderson et al. (2008)
derived their own taxonomy from 88 attributes of leadership based upon various
interviews of corporate leaders. Those 88 items were then distilled into an 18 component

model for LSE, which were self-efficacy for: change, drive, solve, build, act, involve,
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self-discipline, relate, oversee, project credibility, challenge, guide, communicate,
mentor, motivate, serve, convince, and know (see Table 1). Two criticisms of this
research, as addressed by the authors, included having too many factors to be practical,
and the lack of generalizability due to the limitations of the sample, which were from a
single financial institution (Anderson et al., 2008: 600). Clearly, to benefit the
practitioner, a simpler and more practical taxonomy is needed.

Hannabh et al. (2008) developed a framework for LSE consisting of only four
domains that they referred to as “Generalized Leader Efficacy”, which included leader
efficacy for thought, leader efficacy for action, leader efficacy for self-monitoring, and
leader efficacy for means. This framework, however, was derived from previous LSE
theory, not empirical data and has not yet been validated.

Proposed LSE framework

The LSE framework developed for this study draws from various components of
previous studies (e.g. Anderson et al. 2008; Hannah et al. 2008; Paglis and Green, 2002).
This four component model includes leader efficacy for thought, action, self-motivation,
and interpersonal skills. These components of the new LSE model were created by
combining similar elements from previous research into a more parsimonious model
(figure 1). For example, many of the components from Anderson et al. (2008)
encompass similar LSE components to the Hannah et al. study and Paglis and Green
(2001) (e.g. the components of “solve” and “know” seem to relate to Hannah’s definition
of “leader efficacy for thought” and Paglis & Green’s “direction setting”). One
component that was removed was that leader efficacy for means from the Hannah et al.
(2008) model. Eden (2001) postulates that the influences of means efficacy may be

domain-specific, and that jobs involving heavy use of external means may be predicted
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more by means efficacy than self-efficacy. As a result, its usefulness as a generalizable

component of LSE is limited and for this reason it was consequentially not included in

the new LSE model.

Anderson et al. (2008)
LSE Model

Leadership self-efficacy scale

A New Leadership

Paglis & Green (2001)
LSE Model
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Figure 1, Component Aggregation for the new LSE model
From the Anderson et al. model, Hannah et al., and Paglis & Green LSE models

Looking closely at the definitions of the LSE components given by Anderson et

al. (2008), the 18 component LSE model can be aggregated into four components, three

of which are common in all three studies, (i.e. self-efficacy for thought, action, and self-

motivation). The remaining components from Anderson et al. (2008) (i.e. relate,

challenge, guide, communicate, mentor, motivate, convince) can be aggregated into one

concept of “self-efficacy for interpersonal skills”, which is nearly identical to “LSE

12



gaining commitment” in the Paglis & Green (2001) model. The new LSE measure of
efficacy for interpersonal skills is defined as the leader’s perceived ability to
communicate and interact socially with people in order to reach a certain desired result.

The next component of the new LSE model is leader efficacy for action, which is
a leader’s confidence in their abilities to take action to effect positive change (Parry,
1998). Prior research of LSE has focused primarily on action forms of efficacy (e.g.
Beauchamp et al., 2007; Chemers et al., 2000; Paglis and Green, 2002) because a leader’s
actions are the most easily identifiable part of leadership. It is for this reason this thesis
includes efficacy for action in the new LSE model.

It has been proposed, however, that exclusive focus on the action or behavior
forms of efficacy is insufficient to explain how LSE is developed and how it manifests in
the complex dynamics of the leader (Hannah et al., 2008). Every action taken requires
some forethought, which is why the next component is the leader efficacy for thought.
This is the leader’s self-confidence concerning their ability to produce effective solutions
to overcome leadership challenges and dilemmas, and also includes efficacy for learning.
Proper leadership has been widely seen as needing problem solving skills (Yukl, 2002),
and efficacy beliefs regarding cognitive ability has been understood to play an important
role in the generation of effective solutions (Bandura, 1989). As such, efficacy for
thought has been a central theme in other leadership capability models (e.g. Conway,
2000; Mumford et al., 2007).

The final component of the model is that of leader efficacy for self-motivation,
which has been defined as “the product of the exercise of forethought that allows
envisioned successful future outcomes to become a source of motivation to regulate

current behaviors” (Hannah el al., 2008: 677). This self-motivation efficacy has been an

13



important part of many leadership theories, including identity processes (e.g. Lord &
Brown, 2004), transformational leadership (Avolio, 2002), motivation-to-lead (Chan &
Drasgow, 2001), self-leadership (Manz, 1986), and managerial role-motivation (Miner,
1993). Self-motivation has also been suggested to be a separate component of self-
efficacy that contributes to goal-setting independent of one’s abilities (Kane et al., 2002).
Leadership Performance Measures

Two categories of performance will be used in this thesis; leadership and task
performance. Leadership performance is measured by how well an individual manages
programs and motivates others to perform the desired tasks in order to obtain the leaders
goals. These measures of leadership have been the subject of multiple leadership studies
(e.g. Dixon, 2009; Howell and Shamir, 2005; Dvir and Shamir, 2003; Dvir et al. 2002).

The second measure of performance is how well an individual performs certain
tasks. Like leadership performance, task performance has also enjoyed a substantial
amount of attention in past studies (e.g. Tabernero et al, 2009; Hackman and Wageman,
2005; Eriksen, 2001; Marion and Uhl-Bien, 2001; Durham and Locke, 1997; Halpin and
Winer, 1957). Task performance is measured by the time required for the task as well as
quality of the work, and is distinguished from leadership performance because if focuses
on individual performance measures rather than the performance of a group.
Hypotheses

Five hypotheses are put forth regarding the predictability of future leadership
performance from self efficacy measures, based on the four components of the new LSE
model and previously published GSE measures. The first hypothesis relates to a leader’s
efficacy for thought, which is the leader’s self-efficacy concerning their ability to

produce effective solutions to overcome leadership challenges and dilemmas and also
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includes efficacy for learning. Proper leadership has been widely seen as needing
problem solving skills (Yukl, 2002), and efficacy beliefs regarding cognitive ability has
been understood to play an important role in the generation of effective solutions
(Bandura, 1989). Therefore, people who believe they have the capability to think through
complicated problems and find successful solutions will perform better.

Hypothesis 1: Leadership efficacy for thought will be

positively related to leadership effectiveness and task

effectiveness.

A leader’s efficacy for action is a leader’s confidence in their abilities to take
actions that will lead to positive outcomes (e.g. Beauchamp et al., 2007; Paglis and
Green, 2002; Chemers et al., 2000 Parry, 1998). Leaders must be inclined to think they
can take appropriate action in order to be effective leaders, and therefore a positive link
between efficacy for action and both performance measures is expected in this research.

Hypothesis 2: Leadership efficacy for action will be

positively related to leadership effectiveness and task
effectiveness.

Leader efficacy for self-motivation is the leader’s perceived ability to develop the
internal motivations required to lead successful future endeavors. This self-motivation
efficacy has been an important part of many leadership theories, including identity
processes (e.g. Lord & Brown, 2004), transformational leadership (Avolio, 2002),
motivation-to-lead (Chan & Drasgow, 2001), self-leadership (Manz, 1986), and
managerial role-motivation (Miner, 1993). The expected outcome of this research
therefore, is that individuals with high efficacy for self-motivation will have superior
performance outcomes.

Hypothesis 3: Leadership efficacy for self-motivation will

be positively related to leadership effectiveness and task
effectiveness.
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Motivating followers to perform desired actions requires interpersonal skills,
which is a concept that has been understood to be an important part of leadership in
multiple studies (e.g. Dunnette, 1971; Bray et al., 1974; Mumford et al., 1991; Friedman
et al., 1992; Connelly et al., 2000). Dunnette (1971) identified several commonalities in
leader characteristics related to later managerial success, of which interpersonal skills
was one. Bray et al. (1974) conducted a study to examine skills and abilities related to an
individual’s advancement to middle management, in which he found human relations
skills and oral communication to be good predictors. Mumford et al. (1991) found social
skills to be among the most stable predictor of leadership positions in college. Freidman
et al. (1992) linked, along with cognitive abilities, social judgment skills to performance
of critical leadership tasks. These past studies support the idea that interpersonal skills
play a significant role in effective performance.

Hypothesis 4: Leadership efficacy for interpersonal skills
will be positively related to leadership effectiveness and
task effectiveness.

Theory suggests that general measures of efficacy might not be the best method
available to predict specific behaviors (Bandura, 1997), and that in order to have the
greatest prediction of behavioral outcomes, a reasonably precise measurement of
capability matched to a specific outcome must be used (Bandura, 1986). Along these
lines of thought, it is expected that GSE will not be as good of a predictor of leadership

behaviors as LSE measures.

Hypothesis 5: LSE will better predict performance than
GSE for leadership effectiveness and task effectiveness.
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I11. Methods

Sample

The sample consisted of 318 individuals who were officer candidates for a
commission in the Air Force. They went through a twelve-week Officer Training School
(OTS) program between 1994 and 1997. Of the 318 students who took the survey, 317
were complete and useable. The training program was designed to train new military
recruits between the ages of 21 to 35 to be officers in the United States Air Force.
Candidates who successfully completed the training were commissioned as officers. The
mean age of the candidates was 26.7, (SD=3.1) with 15 percent of the candidates being
female. Surveyed candidates all had undergraduate degrees from various universities.

The sample also consisted of 788 supervisors of graduated candidates. Of the
original 788 supervisors surveyed, only 97 surveys were able to be matched to the
original 317 complete and usable candidate surveys. Therefore the final n used to test the
hypotheses was 97.
Procedure

Participants completed surveys that included measures of general and leadership-
specific self-efficacy, all of which were given within the first week of training. Surveys
were then sent to the supervisors of the graduates between one and two years after the
candidates graduated from OTS. These surveys asked for feedback on the graduate’s
performance as compared to other officers in the unit.
Measures

All measures were taken through self-reports using pen-and-paper methods. OTS

candidate measures of GSE and LSE were collected by the surveyors immediately after
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completion. Supervisor rating measures were sent through the mail and returned in the
same manner.

General efficacy was measured with an existing 17-item general self-efficacy
measure which was first proposed by Sherer et al. (1982). Participants were asked to rate
the degree to which they agree or disagree with each statement. The measure was set on
a Likert scale of one to seven, one being strongly disagree and seven being strongly
agree. Measures were compiled and the means calculated for all 17 items (N =317, M =
2.2, SD =0.82). The GSE scale consisted of six positively phrased items such as “When
I make plans, I am certain I can make them work”, and 11 negatively phrased such as “I
give up on things before completing them”. Of the 17 item measure, only the 11 reverse
coded questions were retained and used in the correlation study, as is consistant with
suggestions of question retention from previous studies (e.g. Deemer and Minke, 2001;
Weems and Onwuegbuzie, 2001). A list of the 11 retained GSE questions can be found
in Appendix A. Internal consistency was measured from the 11 questions using
Cronbach’s Alpha, was .84.

The proposed measure for LSE consisted of a 40-item survey whose measures
targeted leadership-specific activities needed by leaders in order to be successful in their
careers. Candidates were asked to rate each item by the degree of confidence they had
in themselves to perform the various activities. All items were rated using a Likert scale
ranging from zero to ten, zero representing having no confidence in their ability to
perform, five representing somewhat confident, and ten representing extremely confident
in their own ability to perform. All items were positively phrased; an example of a
typical question was “how effectively could you resolve conflicts between members of

the unit today, if you were asked to?”
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Performance Ratings were collected through surveys sent to the supervisors of
each of the graduates. The surveys consisted of 38 questions comparing the participant to
other officers in the unit. Various questions, such as “compared to other officers, how
effective is the officer in managing time?” were given on a Likert scale from one to
seven, one being much below average and seven representing much above average. Zero

was also an option, representing does not apply.
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IV. Analysis and Results
Factorial Analysis for the LSE measure

An exploratory factor analysis was performed using all 40 LSE questions, as it is
a consistent practice in organizational behavior studies (Conway & Huffcutt, 2003, Ford
et al., 1986, Fresco et al., 2007). A scree-plot (Cattell, 1966) was generated using SPSS
(Appendix B), which showed an inflexion point between the fourth and fifth items. This
indicated that a four-factor model was the most appropriate. The scree plot method is
understood to be a reliable criterion for factor retention (Stevens, 1992) and has been
found to be a more valid method of factor retention than using the eigenvalues greater
than one method (Floyd and Widaman, 1995), thus was chosen for this research.
Subsequent analysis by orthogonal rotation was constrained to four factors. Suppressing
all factors with absolute values less than .4, as recommended by Field (2005), resulted in
the four-factor rotated component matrix shown in Appendix C. From these results,
items with loadings less than .5 were removed (Stevens, 1992) along with those with a
high degree of cross loading (Tabachnick and Fidell, 2001). Ultimately, based on face-
validity apparent during item selection (Hinkin, 1998) and factor loadings, 25 items were
retained from the 40 original items. The remaining items loading on each of the four
factors were then analyzed and labeled.

The first factor contained the following items: Take Responsibility, put extra
effort into a task, exercise personal discipline, ensure work is done right, get work done
on time, follow the supervisor’s instructions, and pay attention to details. These seven
items allude to an internal desire or motivation to perform well. This is consistent with

the definition of Leadership Efficacy for Self-Motivation, which is defined as the product
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of the exercise of forethought that allows envisioned successful future outcomes to
become a source of motivation to regulate current behaviors (Hannah el al., 2008: 677).

The second factor contained the following items: anticipate potential problems,
guide and direct subordinates, counsel others, provide appropriate feedback to
subordinates, resolve conflict between members of the unit, coordinate subordinates’
efforts to minimize conflicts, assign duties appropriate for subordinate’s abilities, and
create a productive unit atmosphere, all eight of which are actions needed to be a
successful leader. This is consistent with the definition of Leadership Efficacy for
Action, which is a leader’s confidence in their abilities to take action to effect positive
change (Parry, 1998).

The third factor contained the following items: collect and interpret information,
use technical material appropriately, defend a supervisor’s decision, and provide others
with current technical information. All four of these items require a need for cognitive
skills more than simply action, and therefore are consistent with the definition of LSE for
thought, which is the leader’s self-confidence concerning their ability to produce
effective solutions to overcome leadership challenges and dilemmas.

The fourth and final factor contained the following items: Cooperate with others
in the team, get along with others, lend a hand when a coworker needs it, praise
coworkers when they are successful, display concern for others, and consider others
needs before acting. These six items require one-on-one interaction between the leader
and follower and cannot be successful without good social skills. Because of this, these
items were labeled as LSE for interpersonal skills, which is defined as the leader’s
perceived ability to communicate and interact socially with people in order to reach a

certain desired result. These four factors were tested for reliability. Efficacy for action,
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thought, internal motivation, and interpersonal skills all had associated Cronbach’s Alpha
measures of .90, .74, .83 and .80 respectively.

In order to provide a more precise test of the LSE measure’s underlying structure,
(Byrne, 2001; Hoyle, 2000; Long, 1983; Maruyama, 1998), a confirmatory Factor
Analysis (CFA) was performed on the four-factor LSE model using AMOS (Version 6)
software. Performing a CFA after an initial EFA is common in many studies (e.g.Fresco
et al., 2007); as stated by Sansone et al. “the development of a measure often begins with
EFA and moves to CFA” (2004: 155). After removing nine items that exhibited loading
values less than .7 (Netemeyer et al., 2003: 153), the 16-item, four-factor LSE model was
verified as a good model (see appendix D for printout) with a Chi-squared of 2.8, a
comparative fit index (CFI) of .91, and a Root Mean Square Error of Approximation
(RMSEA) of .076. The final 16 questions retained for the correlation study are listed in
Appendix E. Reliabilities were recalculated for each of the four paired down factors.
LSE for action, interpersonal skills, thought, and self-motivation, had associated
Cronbach’s Alpha measures of .87, .77, .77, and .78 respectively, and are reported in
table 1.

Supervisor Ratings Measures

An exploratory factor analysis was performed using all 38 leadership performance
questions from the supervisor surveys. A scree-plot (Cattell, 1966) was generated using
SPSS (Appendix F) which showed an inflexion point between the third and fourth item,
indicating that a three-factor model was the most appropriate. Subsequent analysis by
orthogonal rotation extracting three factors and suppressing absolute values of less than
4, as recommended by Field, 2005, resulted in the rotated component matrix in

Appendix G. From these results, factors with loadings less than .5 were removed
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(Stevens, 1992) along with those with a high degree of cross loading (Tabachnick and
Fidell, 2001). Ultimately, based on the face-validity apparent during item selection
(Hinkin, 1998) and factor loadings, 25 items were retained from the original 38. The
remaining items loading on each factor were then analyzed and labeled.

The first factor contained the following items: Managing time, anticipating
potential problems, making sure work is done right, initiating improvements, prioritizing
work, performing consistently and reliably, overcoming obstacles, making decisions that
require judgment, getting things done, finding answers to difficult questions, knowing
what the priorities are, understanding what he/she is expected to do, taking charge at
appropriate times, and solving problems. All of these fourteen items fall into the
category of task behavior, which focuses on the individual and how well they perform a
set task. Because of this these items were labeled as task behavior. The reliability for
this measure was taken using Cronbach’s Alpha, and was determined to be .97.

The second factor contained the following items: cooperating with others,
maintaining good working relationships, showing respect for others, supporting unit
morale, considering other’s needs, setting the example for subordinates, helping someone
who needs it, enforcing dress and appearance standards, and supporting human relations
programs. These items are all measurement of how well an individual manages programs
and motivates others to perform the desired tasks in order to obtain the leaders goals,
which is the definition of leadership performance. Because of this these items were
labeled as leadership performance measures and the Cronback’s Alpha for the measure
was determined to be .95.

The third factor included fewer items such as delivering a briefing, speaking

before a group, and writing reports, which are all measures for effective communication.
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Because existing measures for communication did not fall within the scope of this
research the factor was removed from the model.

In order to provide a more precise test of the performance measure’s underlying
structure (Byrne, 2001; Hoyle, 2000; Long, 1983; Maruyama, 1998), a confirmatory
Factor Analysis (CFA) was performed on the two-factor LSE model using AMOS
(Version 6) software. After removing two items that exhibited loading values less than .7
(Netemeyer et al., 2003: 153), the 23-item, two-factor performance model was verified as
a good model (see Appendix I for printout) with a Chi-squared of 5.6, a CFI of .94, an
RMSEA of .078. The final 23 questions retained for the correlation study are listed in
Appendix H. Reliabilities were recalculated for both of the paired down factors.
Leadership performance and task performance measures had associated Cronbach’s
Alpha measures of .94, and .98 respectively, which are reported in Table 1.

Correlations

The single GSE and the four LSE measures were correlated to the two supervisor
rating factors (Table 1). The mean and standard deviations were also calculated, as well
as the coefficient alphas. The leadership measure was significantly correlated to
interpersonal skills but no other factors. Task performance measure was significantly
correlated to LSE for action, interpersonal skills, and self-motivation. Only LSE for
thought was not significantly correlated to either of the measures. The GSE measure was
not significantly correlated to any of the performance measures, but was significantly and

negatively correlated to all four LSE measures.
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Table 1, Pearson Correlations for LSE, GSE, and performance measure items

Variable M sD 1 2 3 4 5 6 7
1 GSE 22 082 (84)
2 Measure for Leadership 58 0.98 004 (94)

3 Measure for Task Performance 56 102 010 0.82* (98)

4  |ActionLSE 78 1.25 -045% 022 027% (87)

5 Interpersonal Skills LSE 88 092 -032*% 030 025 057~ (77)

6  |ThoughtLSE 81 1.15 -0.33* 0.19* 0.19* 0.50* 0.31* (77)

7 [Sel-Motivation LSE 87 0.88 -0.54* 0.20* 027 064 0.62* 0.44* (78)

Note *p<.05, **p<.01, n=97-318, Coefficient Alpha are shown in parenthesis on diagonal
M = mean, SD = standard deviation

Multiple Regression Models

A multiple regression was also performed on the data, the results of which are
shown in Tables 3 and 3. Each performance measure was regressed with the four LSE
factors in four steps. This step regression demonstrates how the addition of multiple LSE
factor increases the variability explained in the two different measures of leadership. For
instance, table 2 shows that LSE for Action explains only about 5 percent of the
variability (R?=.05) in the leadership measure, and adding LSE for thought increases the
explained variability by less than one-half of one percent (AR*=.004), and adding LSE
for self-motivation even less (AR?=.003). Adding LSE for interpersonal skills, however,
nearly doubles the explained variability (AR?=.042), which indicates that the

interpersonal factor of the LSE measure is more significant than the other three.
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Table 2, Multiple regression of LSE factors with leadership performance measures

B SE B B R’/AR’

Step 1

Constant (Leadership) 4.50 0.61

LSE for Action 0.17 0.08 22% .048*
Step 2

Constant (Leadership) 4.22 0.74

LSE for Action 0.13 0.10 17

LSE for Thought 0.07 0.11 .08 .053/.004
Step 3

Constant (Leadership) 3.83 1.04

LSE for Action 0.09 0.12 A2

LSE for Thought 0.06 0.11 .07

LSE for Motivation 0.09 0.16 .08 .056/.003
Step 4

Constant (Leadership) 2.93 1.12

LSE for Action -0.00 0.13 -.00

LSE for Thought 0.06 0.11 .07

LSE for Motivation -0.03 0.17 -.03

LSE for Interpersonal 0.30 0.15 29% .097/.042*

*p<.05

Also of note are the b-values, which indicate the individual contribution of each
predictor to the model. LSE for interpersonal skills is significantly larger (0.30) than the
other three predictors, indicating that these two factors contribute much more to the
model and have a greater effect on the outcome of the performance measures. Another
important measure are the beta values (), which are the number of standard deviations
that the outcome will change as a result of one standard deviation change in the predictor.
In step four, changes in SSE for interpersonal skills has the largest impact on the
dependent variable and is the only one with significance at the .05 level, indicating that
SSE for interpersonal skills is the only factor to have a significant impact on leadership
success.

The second regression was a step regression of the task performance measure

(table 3). The R* values show that the majority of the variability is explained by the LSE

26



for Action factor, although four other predictors have similar b-values. The exception is
that of LSE for thought, which has much lower b-values than the other predictors,
indicating that this factor does not contribute to the task performance measure.

Table 3.

Table 3, Multiple regression of LSE factors with task performance measures

B SE B B R*/AR*

Step 1

Constant (Task) 4.04 0.60

LSE for Action 0.21 0.08 27* 073%*
Step 2

Constant (Task) 3.92 0.74

LSE for Action 0.19 0.10 25%

LSE for Thought 0.03 0.11 .04 .074/.001
Step 3

Constant (Task) 3.15 1.03

LSE for Action 0.12 0.12 16

LSE for Thought 0.01 0.11 .01

LSE for Motivation 0.17 0.16 A5 .085/.011
Step 4

Constant (Task) 2.80 1.12

LSE for Action 0.08 0.13 A1

LSE for Thought 0.01 0.11 01

LSE for Motivation 0.13 0.17 A1

LSE for Interpersonal 0.12 0.15 A1 .091/.006

*p<.05

Steps three and four of the regression exhibit no significant beta values and the
.05 level, which indicates that no single factor contributed significantly to changes in the
performance measure. Overall, the four factors are able to explain less than ten percent
(R*=.091) of the variability in the task performance measure.

A regression of GSE was also performed for leadership performance (table 4)
measures. This was done in two steps, with the second step adding all four LSE
measures in order to show whether the LSE model still has significance after controlling

GSE. For the leadership performance regression, GSE is not able to explain any
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significant change in variability of the measure (R*=.001) while the LSE model explains
about eleven percent of the variability (R*=.108). Regressed without the LSE measures,
GSE has an insignificant b-value (-0.05), as well as an insignificant beta value (-.04).

Table 4, Multiple regression of leadership performance with GSE and LSE

B SE B B R’/AR’

Step 1

Constant (Leadership) 5.92 0.33

Measure for GSE -0.05 0.14 -.04 .001
Step 2

Constant (Leadership) 1.87 1.50

Measure for GSE 0.17 0.16 13

LSE for Action 0.01 0.13 .02

LSE for Thought 0.07 0.11 .09

LSE for Motivation 0.03 0.18 .03

LSE for Interpersonal 0.30 0.15 29% .109/.108*

*p<.05

Looking at the similar regression of task performance (table 5), GSE is also
insignificant in all measures and is not able to explain any significant variation in the task
performance measure (AR?=.001). LSE is able to explain almost nine percent of the
variation in the measure (AR*=.087). Beta and b-values are also insignificant for GSE in
both steps of the regression.

Table 5.

Table 5 Multiple regression of task performance measures with GSE and LSE

B SE B B R*/AR*

Step 1

Constant (Task) 5.94 0.33

Measure for GSE -0.13 0.14 -.10 .010
Step 2

Constant (Task) 2.01 1.52

Measure for GSE 0.12 0.16 .09

LSE for Action 0.10 0.13 A2

LSE for Thought 0.02 0.11 .02

LSE for Motivation 0.17 0.18 15

LSE for Interpersonal 0.11 0.15 A1 .097/.087*

*p<.05
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Hypothesis test results

Hypothesis one, which stated that LSE for Thought would be related to both
performance measures, was not found to be true. This finding indicates that the thought
component of LSE is not a good predictor of future performance in the areas of
leadership or task performance, thus hypothesis one was rejected.

The second hypothesis stated that LSE for action would be related to both
measures of performance. The multiple-regression indicated that this factor was
insignificant for leadership and task performance measures, therefore hypothesis two was
rejected.

The third hypothesis tested stated that LSE for Self-Motivation and the two
performance measures would be related. As with the second hypothesis, LSE for Self-
Motivation was not significant for the leadership performance measure. It was the
strongest factor in the task performance measure, though not significantly. Therefore
hypothesis three was rejected.

Hypothesis four, which predicted the relationship between LSE for interpersonal
skills and both performance measures was partially upheld through the regression testing.
The first regression performed with the leadership performance measures did show a
significant relationship existed between the two measures. LSE for interpersonal skills
was not, however, significant when regressed with the task performance measure, nor one
of the strongest components. For this reason hypothesis four was partially rejected.

As predicted in hypothesis 5, LSE was shown to be a better predictor of
leadership and task performance measures, as indicated by the regressions performed.

While GSE did have larger B and beta values than some of the individual components of
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LSE, such as LSE for thought, the four factors of LSE together had higher cumulative

values than GSE in all measures. Therefore hypothesis five was not rejected.
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V. Discussion and Conclusions
Discussion

Although only one of the five hypotheses was not rejected, there are some
interesting and potentially significant items that can be drawn from this study. LSE for
interpersonal skills seems to be the best predictor of leadership performance, while no
one predictor stood out for task performance. This seems to indicate that efficacy for
interpersonal skills is the deciding factor when it comes to leadership success, even above
efficacy for thought, action, and self-motivation. LSE for action, thought, and self-
motivation were found to be insignificant predictors of future behavior, leaving LSE for
interpersonal skills as the sole significant predictor of future leadership behavior. This
does not indicate, however, that the three other factors of LSE are without value, as all
four factors of LSE together were able to account for nearly ten percent of the variability
in both performance measures. LSE for thought was the only factor with little to no
value for both measures, and can be removed from the model without any significant
change in predictability of the model.

For practitioners who would like to predict future success in leaders for their
organization, they may want to consider a test of efficacy for interpersonal skills;
although this won’t necessarily predict task performance. For those that would like to
predict task performance, a measure of efficacy for action, self-motivation, and
interpersonal skills may be the best predictor. For those organizations that would like to
improve leadership abilities, increasing efficacy for interpersonal skills may be the best
way to do it according to this research. Training that focuses on and gives exposure to a
variety of interpersonal skills may be the most effective and efficient way to increase the

success of the organization. For those organizations that would like to improve the task
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performance of its members, training that improves the efficacy of action, self-
motivation, and interpersonal skills may be the most effective method.

It is interesting to note the strong correlation between the four LSE factors and
GSE. The data seems to demonstrate that individuals with low general efficacy do better
in the first few years as a leader than do those with high efficacy. GSE seems to predict
poor performance rather than good performance, which is contrary most studies
concerning GSE and performance.

Implications

The factor of LSE for interpersonal skills, which was the one factor not included
in the Hannah et al. (2008) study but was developed in this study, was the one factor that
was able to best predict leadership performance over one and two years into the future.
The fact that this LSE factor is not about the individual’s performance but rather on how
well he or she is able to support and cooperate with others is very telling. This indicates
that leadership is more about leader and follower interactions than an individual’s
abilities or motivations, and the more selfless a leader is the more successful the team
will be, at least for young leaders.

The new measure for LSE generated for this research is more useful than
previously defined models because it is from work-related measures rather than purely
from an academic environment, as is the case with the majority of previous studies. It
has also been rigorously validated so can be more easily implemented in future studies. It
may also be used by the practitioner for hiring or retention purposes, or more likely as a
tool to focus training on areas that may have the greatest impact to the trainee.

It is interesting to note that efficacy measures have the ability to predict

performance one and two years after the measures are taken. With all the changes a
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person undergoes throughout their life, the implication that LSE may have trait-like
qualities is very significant. Previously, specific self-efficacy measures were thought to
be a state rather than a trait, but this study may change that perception.

Limitations

The time between the independent and dependent variable measures (between one
and two years) may be a limitation when this research is compared to other similar
studies. As most research into the area of efficacy has measures taken concurrently, the
predictability between the dependent and independent variables may be different.
Although the benefits of having a measure predict behaviors on a longer timeline are
potentially greater than the costs, this research would have benefitted from a performance
measure taken at same time as the efficacy measures. Also, this research was limited to
U.S. Air Force officers in their first few years as leaders, which could affect the
generalizability of the LSE model, as the expectations and thus the performance measures
between junior and senior leaders can differ significantly.

Future Research

Since the data for this thesis was collected (1998) there have been updated GSE
scales developed, which should be used in future research to further explore the
relationship between GSE and LSE. Perhaps future research can also answer why GSE
was significantly, negatively correlated to all four LSE measures.

Additionally, whether GSE is a trait or a state was also not answered in this
research, and as explained by Hannah et al., “greater understanding is needed regarding
how leaders’ efficacy beliefs for specific tasks interact within their broader self-concept
and with their general efficacy beliefs (2008: 675). The difference between long-term

and short-term predictability of the LSE measures is one area that needs to be further
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explored. Whether a relationship exists between the predictability of both GSE and SSE
measures and the age of the individual could indicate whether and to what degree
efficacy changes over the lifespan of a person. If GSE is indeed more of a trait than SSE,
then it is expected that GSE would not change over time as much as SSE would, which is
contrary to this study. The findings from this research do not fully answer this issue, but

do open the door to explore the obvious relationship between the two measures.

34



Appendix A. Retained General Self-Efficacy Questions

One of my problems is that I cannot get down to work when I should
When I set important goals for myself, I rarely achieve them

I give up on things before completing them

I avoid facing difficulties

If something looks too complicated, I will not even bother to try it

When trying to learn something new, I soon give up if I am not initially successful
When unexpected problems occur, I don’t handle them well

I avoid trying to learn new things when they look too difficult for me

. I feel insecure about my ability to do things

10. I give up easily

11. T do not seem capable of dealing with most problems that come up in life
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Appendix B. Scree plot of LSE data

14

129

109

Eigenvalue

4

- %ﬁﬁm
= WA N

L~

o -850 0o0-0oaooa S-0-6)

rT 17T 1T 1T 17T T T T T T T T TT T T T T T T T T T T T T T T T T T T T T T T T Tl
12345678 91011121314151617181920212223 242526 2728293031 32333435 3637353940
Component Number

Leadership Self-Efficacy Questions

35



Appendix C, Rotated Component Matrix of LSE data
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bhsze3d B8y
hssedl 4g2

Extraction Method: Principal Companent Analysis.
Rotation Method: Varimax with Kaiser Mormalization.

a. Rotation converged in 33 iterations.
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Appendix D, Confirmatory Factor Analysis Model of LSE data
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Appendix E, Retained LSE questions from factor analysis

The following are the 16 questions retained for the LSE model as well as the wording
from the original questionnaire filled out by OTS students between the years of 1994 and
1997.

There are many ways a person can be effective in his or her job. The way they do
their jobs is partly a matter of personal style, partly the result of their confidence about
how effectively or ineffectively they perform various types of behaviors. Each item
listed below describes an activity of behavior a person might perform in his or her job.
Please read each behavior carefully and circle the number (0-10) that indicates how
effectively you could perform the behavior today if you were asked to.

Get along with others

Ensure work is done right

Counsel others

Lend a hand when a coworker needs it

Get work done on time

Provide appropriate feedback to subordinates
Follow the supervisors instructions

Pay attention to details

RN R WD =

Praise coworkers when they are successful
. Resolve conflict between members of the unit
. Coordinate subordinates’ efforts to minimize conflicts
. Assign duties appropriate for subordinate’s abilities
. Display concern for others

_— —
—_ O

—_—
B~ W N

. Use technical material appropriately
. Consider other’s needs before acting

—_
AN WD

. Provide others with current technical information
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Eigenvalue

Appendix F. Scree plot of performance data
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Appendix G, Rotated Component Matrix of performance data

Component

1 2 3
Follow instructions B40 A34
Managing time o2
cooperating 7az
displaying self-decipline A43 629
anticipating problems 739
delivering a briefing 821
making sure work is done Reduli]
tpaesrlfinsrrmngteu:hnlcal 503
maintaining apperance 528
initiating improvements AT
manitaring task
perfarmance
taking responsibility Aanz BTG
Feiatong - 2o 822
prioritizing work TI7
mativating people A21 B13
performing consistantly T26 496
showing respect 788
overcoming obstacles T17 443
supporting morale 714
wiriting a letter 5E2
cnsdrng othrs nds 7ar
spkng befare grp 833
setting example 474 703
helping someane J12
enfarchg dress 432 534
making decisions B4 485
attng thnas done Jr2
findng answrs F7h
ki what pri 742 A2
undrstndng what T14 452
avng friml brfng 855
reslvng cnflets A13 B0
taking charge 63T 487
suppring EEQC B71
solving prblms Ta2 409
wiiting reports 440 545
coordntng team AA6 566
crt prdit atmsp 528 B3

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaizer Maormalization.

a. Rotation converned in 6 iterations.
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Appendix H. Retained Supervisor Questions from factor analysis

Compared with other company grade officers, how effective is this officer in...

Managing Time

Cooperating with others

Anticipating potential problems
Making sure work is done right
Initiating improvements

Maintaining good working relationships
Prioritizing work

Performing consistently and reliably
Showing respect for others

. Overcoming obstacles

. Supporting unit morale

. Considering other’s needs

. Setting the example for subordinates

. Helping someone who needs it

. Enforcing dress and appearance standards

. Making decisions that require judgment

. Getting things done

. Finding answers to difficult questions

. Knowing what the priorities are

. Understanding what he/she is expected to do
. Taking charge at appropriate times

. Supporting human relations and EEOC programs
. Solving problems
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Appendix I. Confirmatory Factor Analysis Model of performance data
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