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ABSTRACT 

The ability to identify emerging leaders and to accelerate their leader 

development is paramount for maintaining sound leadership within organisations across 

time. This longitudinal study sought to broaden current perspectives on the ability and 

motivationally based attributes that promote positive trajectories of leader development. 

This paper offers a framework for looking at readiness to develop as a leader as a 

proximal antecedent of the cognitive, emergence, and effectiveness outcomes of leader 

development. Leader developmental readiness specifically refers to one’s ability and 

motivation to engage in leader development experiences, accommodate new skill-based 

knowledge and feedback into one’s long-term memory, as well as the ability to employ 

this leadership-relevant information during the formation of self-concept beliefs 

(Hannah & Avolio, 2010). Meta-cognitive ability, self-concept clarity, learning goal 

orientation, developmental efficacy, and interest in leadership are all proposed as 

dimensions of leader developmental readiness (Avolio & Hannah, 2008). An individual 

with a high level of leader developmental readiness is proposed to be better prepared to 

engage in a greater breadth of learning experiences, and is better able to engage with, 

reflect upon, and learn from these experiences (Hannah & Lester, 2009). Extant 

research into leader developmental readiness remains in its infancy and is limited in 

elucidating how readiness predicts leader development across time. The role of self-

attention as a moderator of the leader development process was also explored. The 

leader development of a sample of 1163 managers at an Indian IT company was tracked 

over three time periods, across a total of approximately 12 months of employment. 

Random coefficient modelling was employed to model participants’ developmental 

trajectories of leader identity, leader self-efficacy, leader emergence, and leader 

effectiveness, over time, as a function of their leader developmental readiness. Results 

showed the dimensions of leader developmental readiness as significant antecedents of 



 
 

 

initial levels of leader identity, leader self-efficacy, and leader emergence; however, 

results varied when predicting initial levels of leader effectiveness. Interest in leadership 

and meta-cognitive ability showed some utility in predicting leader development over 

time. Reflective self-attention and ruminative self-attention were shown to relate 

differentially to the leader development process. The results of this research have 

important implications for identifying the variables that may accurately assess whether 

an individual is developmentally ready to engage with the content of a leader 

development program at the appropriate level.  
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CHAPTER ONE:  The Importance of Leader Development and Thesis Overview 

 

Overview of this Research 

Leader development research remains in its infancy, with questions remaining as to how 

individual differences relate to development as a leader, and subsequently how best to 

identify future leaders within an organisational context (Zaccaro, 2007). One of the 

primary goals of this research was to clarify what constitutes leader developmental 

readiness and how this relates to leader development outcomes. Questions also remain 

as to what develops within individuals as they undergo leader development, how 

cognitive structures, such as self-concept schemas, change over time as a function of the 

leader development process, and how these cognitions influence the propensity and 

effectiveness of leader behaviours. This research seeks to add to theory and aid practice 

in the area of leader development by closing these research gaps. This chapter will 

explore the current trends in organisationally based leader development practices and 

research, as well as the importance of leader development scholarship more broadly to 

the development of human potential. This chapter will conclude with an overview of 

each subsequent thesis chapter.  

 

Current Trends in Leader Development 

The workforce of most industrialised nations is aging, and the impending 

retirement of large cohorts of executives requires the enacting of succession planning to 

fill senior positions (Alley & Crimmins, 2007; Hart, 2007; Rothwell, 1994); 

consequently, the ability to target emerging leaders and to accelerate the leader 

development of these employees is paramount for maintaining sound leadership over 

time (Groves, 2007; McCall, 1994). A second trend is towards flatter, rather than 

hierarchical, organisational structures, increasing the strategic priority of identifying 
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leaders at all organisation levels (Day, Harrison, & Halpin, 2009; O’Leonard, 2009). 

Finally, there is an organisational trend towards internal, rather than external promotion 

into leadership positions, and subsequently identifying leadership talent and grooming 

this talent over time is becoming increasingly important (Bernthal & Wellins, 2006). 

Despite societal and organisational trends meaning the identification of effective leaders 

is of increasing importance, a study conducted with a sample of human resource 

professionals revealed that over half of those sampled believed that identifying senior 

leaders will become an increasingly more difficult task into the future (Bernthal & 

Wellins, 2006).  

Given these trends, the development of leaders has become a thriving area in the 

business sector, specifically for those with interest in building organisational capability. 

In one study, approximately 60% of Fortune 500 companies listed leader development 

as a high priority, and a report from the American Society for Training and 

Development (2005) found that almost 80% of surveyed companies believed leader 

development to be more important now than ever before (as cited in Allen & Hartman, 

2008; Bernthal & Wellins, 2006; Economist Intelligence Unit, 2006). Another Industry 

report out of the United States found that almost half of the estimated total $50+ billion 

US companies spent annually on training and development was being used exclusively 

for leadership development, with almost 90% of the surveyed companies reporting that 

at least some form of leadership training was provided to their employees (Dolezalek, 

2005). Another report found that around half of sampled CEOs spent upwards of a third 

of their total work time managing talent, which involved a range of activities including 

identification of managerial talent, enacting succession plans, and championing 

developmental initiatives (Economist Intelligence Unit, 2006). In fact, many CEO’s 

have reported that the development of the next generation of leaders is the strongest 

legacy that they can leave with their company (Economist Intelligence Unit, 2006). 
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However, many of these developmental activities are listed among the toughest 

challenges for CEOs (The Conference Board, 2007; as cited in Dragoni, Oh, 

VanKatwyk, & Tesluk, 2011). In fact, a survey of over 5000 leaders and HR 

representatives found that approximately one third of leaders reported that they did not 

demonstrate competencies identified as key for effective leadership, and around half of 

surveyed organisations reported having no existing succession plan (Bernthal & 

Wellins, 2006). This same study also found that only half of surveyed leaders reported 

satisfaction with the developmental interventions currently available within their 

organisations, and less than half of HR representatives and sampled leaders reported a 

high level of confidence in the current leadership of their organisation (Bernthal & 

Wellins, 2006). The 2014 Global Workforce Study, sampling over 32 000 employees 

across 26 countries, found that only 52% of employees believed their leadership to be 

effective, and only approximately one third reported that their organisation was 

performing well at developing future leaders (Towers Watson, 2014). This recent study 

demonstrates that the aforementioned struggles in developing competent leaders have 

not abated over time and continue to be a significant issue in today’s organisations. As a 

whole, these studies illustrate that despite the immense temporal and fiscal commitment 

given to leader development initiatives by executives, along with the acknowledgement 

that leader development is of paramount importance to ongoing organisational success 

and for gaining a competitive advantage, leader development is currently achieving only 

varying level of success in facilitating the achievement of business objectives.  

 

The Importance of Leader Development Scholarship to Leadership Theory and Practice  

The lack of success of many leader development initiatives may be in part 

attributable to a lack of empirical research findings to inform the development of such 

initiatives (Day, 2011). Organisations appear willing to invest substantial resources into 
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leader development despite the lack of empirical research pertaining to what actually 

develops within individuals and what factors may subsequently facilitate this 

development (Allen & Hartman, 2008; Avolio & Hannah, 2008; Day, 2000; Day & Sin, 

2011). The wealth of research that does exist in the field of leadership has been 

traditionally, and often narrowly, focused on the distal and dispositional predictors of 

leadership, such as personality and cognitive ability (e.g., Bartone, Snook, Tremble, & 

Trueman, 2002; Bass, 1990; Judge et al., 2002). Although this has led to consistent 

results that distal traits do indeed predict leader outcomes, the focus on stable and 

predominately unchangeable traits and the idea that one’s leadership potential is based 

on levels of dispositions, by definition, largely negates the need for leader development 

initiatives and processes.  

Another heavy focus in the consulting literature is on the efficacy of particular 

intervention types (DeRue & Workman, 2011; Popper & Mayseless, 2007). Research at 

the intervention stage is arguably premature given the lack of empirical research into the 

intra-individual changes an individual undergoes whilst developing as a leader, and into 

the major psychological variables and cognitions underlying competence as a leader 

(Avolio, Walumbwa, & Weber, 2009; Avolio & Gibbons, 1988; Day, 2000; Day, 2011; 

DeRue & Wellman, 2009; Hogan, Curphy, & Hogan, 1994; Kets de Vries, 1989; 

Janson, 2008; Popper & Mayseless, 2007). Additionally, this focus at the intervention 

level, rather than assessing the varying developmental trajectories of the people within 

these interventions, is particularly surprising given that organisational psychology is 

fundamentally the study of people within organisations (Popper & Mayseless, 2007).  

Another traditionally strong focus of research in the leadership domain has been 

on assessing the (often inherent) traits, attributes, behaviours, and deficiencies of 

executives and CEOs, often only at one point in time (Bedeian & Hunt, 2006). This 

focus discounts the emerging idea that all individuals are able to develop as leaders to 
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varying extents, and that this development is part of ongoing adult development 

processes (Day et al., 2009). Assessing attributes related to leadership, purely at the 

peak of an individual’s career, ignores the underlying and ongoing processes that 

facilitated the individual in achieving such positional leadership (DeRue & Workman, 

2011). There is a shift in the literature away from these ‘leaders are born’ ideologies and 

towards multivariate prediction of leader development from both distal and proximal 

predictors; however, this perspective is still emerging (Avolio, Walumbwa, et al., 2009; 

Day, 2011). In order for practitioners and managers to develop evidence-based 

leadership practices, further research is required into which proximal factors best predict 

individuals’ readiness to develop leadership. Such findings would allow practitioners to 

more effectively match individuals’ developmental needs with the content of 

developmental initiatives (Day, 2011).  

Leadership is an important variable for consideration and assessment at all 

organisational levels particularly because effective leadership has been consistently 

linked to a number of important positive subordinate, organisational performance, 

behavioural, and affective outcomes, including: higher levels of subordinate 

organisational commitment and job satisfaction (Lok & Crawford, 2004), trust 

(Podsakoff, MacKenzie, Moorman, & Fetter, 1990), work engagement, organisational 

citizenship behaviours (Babcock-Roberson & Strickland, 2010), resilience to workplace 

stressors (Harland, Harrison, Jones, & Reiter-Palmon, 2005), and reduced turnover 

(Griffith, 2004). Effective leadership has been shown to increase the effective 

implementation of business strategies by more than 22% from the baseline (Bernthal & 

Wellins, 2006). This study also found that organisations categorised as having strong 

succession planning and developmental systems performed significantly better on a 

number of bottom line metrics, compared to organisations with poor planning and 

developmental systems (metrics included return on equity, return on assets, profit 

http://www.emeraldinsight.com/action/doSearch?target=emerald&logicalOpe0=AND&text1=Griffith,%20J&field1=Contrib
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margin, market to book ratio, operating cash flow/net sales, and operating cash 

flow/total assets). Conversely, ineffective leadership has been shown to relate to a 

number of negative outcomes at the individual and group levels, including poor 

subordinate performance, negative affect, higher turnover, and in extreme situations 

even industrial sabotage (Bass, 1990; Shamir, House, & Arthur, 1993). Evidently, more 

research is required in the field of leadership, and specifically in leader development, to 

ensure that organisations are seeing optimal benefit from their leaders (Day, 2000). 

Additionally, more targeted multivariate leader development research will work towards 

ensuring that practice in this area has a solid scientific foundation and that only tested 

theories are employed for the selection of human resources, and to guide the design of 

interventions so that these adequately target employees’ developmental needs (Day, 

2000; Day, Zaccaro, & Halpin, 2004; Riggio & Lee, 2007). 

 

Developing Human Potential  

While helping organisations improve their capacity for leadership is an 

important driver of this line of research, arguably the greatest contribution of the wider 

leader development literature is its ability to add to scholarship on developing human 

potential and assisting individuals in realising their leadership-related talents and drives. 

At the individual level, the ability to perform at one’s peak is important for facilitating 

feelings of mastery and pride and assisting the individual in perceiving their societal 

contributions to be valuable and worthwhile (Sonnentag & Frese, 2002). As pointed out 

by Smith (2009, p. 415) the core marker of progress in psychological science is ‘the 

degree to which our work enhances the welfare of people and the extent to which our 

work increases well-being and life success of people’. Of interest is how best to 

determine whether an individual will progress along a successful life trajectory (Smith, 

2009). Additionally, from this predictive power comes the ability to establish the most 
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effective methods to assist individuals in leveraging their leadership potential through 

development of the individual difference variables shown to relate to pertinent leader 

development outcomes. Subsequently, the reach of leader development research is not 

limited to aiding organisational success, nor is leader development just a problem for 

organisational psychologists, but for all scientists interested in investigating and 

optimising human development.  

 

Overview of Thesis Chapters  

This section will provide an overview of the thesis, summarising the content 

covered in each chapter. In Chapter 2, I introduce the concept of leader development 

and review theory related to our current understanding of this process. I present leader 

development as a process linked to adult development processes, and subsequently as 

best tracked over time through assessing trajectories of development. I have categorised 

the outcomes of the leader development process into the following categories: cognitive 

outcomes, and emergence and effectiveness outcomes. The cognitive outcomes refer to 

changes in self-concept pertaining to perception of oneself as a leader, and the 

emergence and effectiveness outcomes refer to more visible leader behaviours, assessed 

through obtained ratings of one’s emergence into leadership roles and one’s 

effectiveness as a leader. I also explore the relationship between these outcomes, such 

that leader cognitions may relate to leader emergence and effectiveness. The role of 

experience is highlighted not only in bolstering leader effectiveness over time, but also 

in the link between leader cognitions and behaviours, such that varying levels of success 

in one’s leader experiences may feed back into either strengthening or weakening leader 

cognitions. In this way, the role of experience is central to our understanding of the 

leader development process. I then explore the types of experiences that are deemed to 

be highly developmental for emerging leaders, both in and out of the workplace.  
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In Chapter 3, I move from looking at the outcomes of the leader development 

process, to looking at the antecedents of this process. I begin this chapter by looking at 

the distal predictors of leadership outcomes. Distal antecedents are those (often 

dispositional) traits or early environmental influences that have an enduring influence 

on cognitions or behaviours, and that exert an influence that may pervade through-out 

the life-span (Zaccaro et al., 2004). Alternatively, proximal antecedents refer to 

individual differences or environmental influences, that are more state-like on their 

influence on cognitions and behaviours (Hoffman et al., 2011). Although there is a 

wealth of research looking at the dispositional antecedents of leader development, less 

research exists looking at the more proximal, and potentially malleable predictors. The 

concept of leader developmental readiness is introduced as a pertinent proximal 

predictor of leader development, consisting of both ability and motivationally based 

attributes that are proposed to accelerate trajectories of development. I explore a number 

of existing multivariate approaches to the study of leader development, presenting a 

number of models that incorporate distal and proximal predictors of development. 

Chapter 3 concludes with a description of Avolio and Hannah’s (2008) model of Leader 

and Organisational Developmental Readiness, which will serve as the basis for 

identification of the pertinent dimensions of leader developmental readiness in this 

paper. 

In Chapter 4, I discuss the key empirical and methodological contributions and 

aims of this paper. I explore each of the dimensions of leader developmental readiness 

and present theory relating to how each of these variables relate to the leader 

development process. Hypotheses follow from the presented theory. Finally, I expand 

from Avolio and Hannah’s (2008) model by introducing the role of reflective and 

ruminative self-attention as self-regulatory processes, which may either enhance or 
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hinder the leader development process through moderating how the individual’s 

confidence as a leader translates into emergence into leader roles.  

Chapter 5 presents my methodological approach to the measurement of leader 

developmental readiness and the outcomes of leader development. I describe the study 

sample, the methods employed during data collection, and the advantages of the chosen 

methods. The processes employed during the development of scales for leader identity, 

leader self-efficacy, leader emergence, meta-cognitive ability, self-concept clarity, 

developmental efficacy, interest in leadership, reflective self-attention, and ruminative 

self-attention are outlined.  

Chapter 6 presents the empirical results of this research. The section begins with 

presentation of the descriptive statistics of all study variables. The methods employed in 

conducting random coefficient modelling are outlined, and results are presented, linking 

these to each of the study’s hypotheses. 

Chapter 7 presents the discussion of the findings of this study. I interpret the 

main findings and discuss the contributions that the obtained results bring to the 

scholarly understanding of leader development, and specifically how one’s readiness to 

develop as a leader can assist in the prediction of leader development. I also discuss the 

limitations of the current study and propose a number of avenues for future research. I 

conclude this section with a summary of the main findings and contributions of the 

study. 

To summarise, in this thesis I am interested in broadening current perspectives 

on the inter-individual and intra-individual changes underpinning leader development 

through investigating how leader developmental readiness dimensions may enable an 

individual to be developmentally ready to engage in leader development, and whether 

this construct may subsequently predict leader development. It is hoped that the findings 

of this research will help to clarify how the dimensions of leader developmental 
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readiness individually relate to leader development, which may provide a theoretical 

basis for future studies investigating this emerging construct.   
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CHAPTER TWO:  The Leader Development Process 

 

Chapter Overview 

In this chapter I introduce the concept of leader development and review theories 

of how individuals develop as leaders over time. Leader development is defined as an 

aspect of one’s broader adult development processes that occur over time, with 

trajectories that may be tracked longitudinally (Day et al., 2009; Day & Sin, 2011). I 

will break down the leader development process into various outcome variables, with 

the cognitive outcomes of the leader development process including changes to 

emerging leaders’ self-concepts and confidence in their ability to lead. Leader 

emergence and leader effectiveness will also be explored as outcomes of leader 

development. I will discuss the underlying processes through which leader cognitions 

translate into leader behaviours. This section will conclude with a focus on the role of 

experience in leader development and how it may influence the link between one’s 

emergence as a leader and subsequent growth in positive leader cognitions. I will 

present a number of examples of leadership experiences and discuss relevant theory 

relating to what makes for a highly formative leadership experience.  

 

Defining Leader Development 

Prominent psychological definitions of leader development conceptualise it as a 

process that encompasses the advancement and expansion of individuals’ specific 

knowledge, skills, and abilities (KSAs), and self-concept, pertaining to their capabilities 

to successfully execute leadership roles and processes (Day, 2000; Day, 2001, Day et 

al., 2009; Li, Avery, & Song, 2011; McCauley & Van Velsor, 2004). Leadership is 

often thought of as behavioural expressions of the qualities matured through leader 

development (Day et al., 2009); however, this focus on just the behavioural outcomes of 
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development is overly restrictive and fails to take into account cognitive change 

experienced by the emerging leader. Leader development is subsequently best 

operationalised as changes in the maturation of leader-related cognitions, such as leader 

self-concept, and increases in the consequential leader behaviours, such as leader 

emergence and leader effectiveness. Assessing change in cognitions and behaviour 

involves the consideration of both qualitative and quantitative individual change, as not 

only the quantity of cognitions and behaviours may change, but also the quality and 

composition of these outcomes (Day & Lance, 2008). 

Individuals’ abilities to develop as leaders are not necessarily tied to their formal 

organisational positions (Bedeian & Hunt, 2006). As such, informal leaders may emerge 

through bottom-up organisational processes, and all employees may have the 

opportunity to develop cognitions and competencies pertinent to leadership and to 

emerge as leaders if a particular project calls for their specific expertise (Day & 

Harrison, 2007). Leadership is not only something an individual acquires through their 

abilities and motivation, but also as a result of followers acknowledging their attempts 

to lead and granting them leadership positions, such that repeated emergence is only 

likely if met with follower acceptance (Day & Harrison, 2007; DeRue and Ashford, 

2010). Given that follower acceptance and other social cues may influence emergence 

as a leader, and the premise that leader development may be a life-long process, the 

definition of leadership may be fluid across people and time, making the consideration 

of the role of time and change vital to its study (Bass, 1990; Bass & Bass, 2008; Day & 

Halpin, 2004; DeRue & Ashford, 2010).  

 

Growth Trajectories of Leader Development 

While it has been argued that some of the characteristics that make individuals 

first-rate leaders are dispositional (such as cognitive ability; see Judge, Colbert, & Ilies, 



13 
 

 

2004), the preponderance of these attributes are in fact more state-like (such as self-

concept beliefs; see Shamir & Eilam, 2005) and malleable to appropriate developmental 

interventions and leadership formative experiences (Avolio, 2003; Hannah, 2006; 

Janson, 2008; Luthans & Avolio, 2003). Leadership formative experiences specifically 

refer to experiences that make a significant impact on the leader development of 

emerging leaders, resulting in accelerated learning relevant to their development 

(Janson, 2008). Assessment of individual change is at the core of the measurement of 

leader development (Day & Halpin, 2004). I conceptualise an individual’s growth 

trajectory of development as being comprised of an ever-changing relationship between 

gains in competence and domain-relevant cognitions, and losses of this competence and 

cognitions (Day & Sin, 2011; Freund & Riediger, 2003). Modelling the individual’s 

overall pattern of gains and losses in these outcomes allows for the quantification of an 

individual’s overall developmental trajectory over a given timeframe, which may then 

be best categorised as a positive, negative, or stable trajectory (Day & Sin, 2011).  

Even after controlling for intervention type and content, unexplained variance 

persists in the patterns of developmental growth that vary both between and within 

individuals (Day & Sin, 2011). Individuals are not expected to all start at the same 

initial level of leadership proficiency, nor are they expected to develop their self-

concept as a leader and subsequent leader competencies at the same rate (Day & Sin, 

2011; Hannah & Avolio, 2010). Rather, it has been proposed that individuals with 

different characteristics have different initial levels of leadership potential and 

capability, and subsequently, that individual trajectories of development will vary both 

between individuals and within individuals across time (Day & Sin, 2011; DeRue & 

Workman, 2011). Leadership success may come more naturally to some individuals 

more than others, based upon their dispositions or past experiences with leadership, 

some of which may facilitate leader development (Day & Sin, 2011). However, 



14 
 

 

individuals must also make the most of the developmental experiences to which they are 

exposed, through engaging with, and learning from leadership experiences (Day & Sin, 

2010).  

The study of development requires an understanding of how and why things 

change over time, which must be considered longitudinally (Day & Barney, 2012). The 

lack of longitudinal research into the individual-level processes underlying leader 

development means that currently it can only be predicted with minimal accuracy how 

much development is expected to occur, and over what time-frame this would be 

expected to happen (Day & Barney, 2012). Indeed, Yukl (2002) has noted that many of 

the pertinent research questions in the field of leadership are yet to be answered simply 

because researchers have failed to examine leader behaviours across time. The limited 

modelling that does exist examining the growth trajectories of emerging leaders has 

produced varying data on the expected patterns of developmental trajectories (Day & 

Sin, 2011; Li, Arvey, & Song, 2011). Data from the decade long National Longitudinal 

Survey of Youth found a linear growth model to fit their leader development data better 

than either no growth or quadratic models (Li, et al., 2011). However, in their study 

tracking emerging leaders over time, Day and Sin (2011) found their sample’s dominant 

trajectory of leader development to be best represented by a negative pattern of growth, 

with a small positive growth in development recorded for the final ratings, suggesting 

that had the data collection continued beyond the 13-week study a quadratic model may 

have proved to be the best fit of the data (Day & Sin, 2011). However, these same 

authors found that a small non-dominant class of their sample exhibited a positive linear 

trajectory of development. Conversely, it has been asserted that leader attributes most 

likely exhibit complex curvilinear relationships with leadership outcomes (Zaccaro, 

2007). Day (2011) argues that this lack of consensus across studies supports the premise 
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that adults develop at different rates and that trajectories of leader development vary 

across individuals. 

 

Outcomes of Leader Development 

Trajectories of leader development are assessed over time through measurement 

of developmental outcomes. Leader emergence and leader effectiveness are advanced as 

pertinent, measurable outcomes of the leader development process (Judge, Bono, Ilies, 

& Gerhardt, 2002). Much of the earlier work on the outcomes of leader development 

treated leader emergence and leader effectiveness as interchangeable constructs, when 

they are in fact distinct (Chan & Drasgow, 2001; Judge et al., 2002). These outcomes 

will be discussed in turn. 

Leader emergence. Leader emergence refers to the processes underlying the 

advancement of an individual into a leadership position, and has been previously 

operationalised as the extent to which an individual is viewed by the self or by others as 

a leader, and as one’s propensity to undertake leader roles (Judge et al., 2002). 

Emergent leaders within a group are identified as those exerting influence over other 

group members, regardless of whether they are formally recognised as a leader 

(Schneier & Goktepe, 1983; Kolb, 1999). If other group members believe that the 

emerging leader (or leaders) has the greatest ability of all group members to support the 

achievement of group goals, they will support this emergence and subsequently adopt 

follower behaviours (DeRue & Ashford, 2010; Kolb, 1999; see also Bass, 1990). 

Subsequently, emergence, by its nature, involves at least some risk to social status and 

acceptance within the group if the leadership attempt is not socially supported (Kolb, 

1999). Although one’s propensity for leader emergence may be somewhat limited by 

the number of leadership opportunities available to the individual, over half of the 

variance in leader emergence, measured across a variety of groups and tasks, has been 
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attributable to characteristics of the emergent leader as opposed to organisational or task 

characteristics (Ferentinos; 1996; Kenny & Zaccaro, 1983; Zaccaro, Foti, & Kenny, 

1991; Zaccaro, Kemp, & Bader, 2004).  

Leader effectiveness. A second pertinent outcome of leader development is 

leader effectiveness, which is conceptualised as successfully accessing and applying 

leadership-related information to a leadership task, and using this information in 

influencing and guiding the efforts of subordinates towards attaining desired goals 

(Judge et al., 2002; Lord & Hall, 2005; Stogdill, 1950). To achieve a high level of 

leader effectiveness, the emerging leader needs to have the ability to establish a 

direction towards which collective effort will be guided, manage activities towards this 

direction, determine when and how best to shape the social dynamics that exist or 

emerge amongst their followers, as well as altering one’s leadership style in response to 

successes or failures in dealing with these challenges (Hannah, Woolfolk, & Lord, 

2009; Pulakos et al., 2002; Zaccaro, 2007). In their operationalisation of what 

constitutes effective leader behaviours, researchers have considered the behavioural 

expressions of both qualitative and quantitative changes to the leader’s knowledge base 

related to leadership, as well as follower outcomes (Hannah et al., 2009). Measurement 

of leader effectiveness is often obtained through one or more of self, peer, supervisor, 

and subordinate ratings (Judge et al., 2002). Leader effectiveness ratings may be most 

accurately gauged through triangulation of a combination of these rating sources 

(Atwater, Ostroff, Yammarino, & Fleenor, 1998).  

It has been proposed that conceptualisations of effectiveness as a leader should 

be given consideration across three criteria: content, level of analysis, and identifying 

the target of the assessment (DeRue et al., 2011). In regards to content, consideration 

should be given as to whether the effectiveness variables of interest are objective (e.g., 

unit output), or subjective/affective (e.g., subordinate satisfaction ratings), or a 
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combination of the two (DeRue et al., 2011). The primary consideration regarding level 

of analysis is whether we are interested in effectiveness at the individual, dyadic, group, 

or organisational level, or a combination of these levels (DeRue et al., 2011). Finally, 

these authors argue that considerations regarding the target of the assessment relate to 

whether the outcome variables directly pertain to the leader (e.g., subordinates 

satisfaction with the leader), or whether other outcomes, not directly specific to the 

leader, are of interest (e.g., organisational performance).  

A number of models and theories exist specifying what behaviours leaders 

perform, and more specifically, what constitutes a high level of competence as a leader, 

and subsequently the types of variables that should be measured when assessing leader 

effectiveness. Three of the most dominant of these theories are that of transformational, 

authentic, and charismatic leadership (Avolio, Walumbwa, et al., 2009); with 

transformational and charismatic leadership constituting the most frequently research 

leadership theories over the past two decades (Bass & Riggio, 2006). A 

transformational leader is characterised by the strive for far reaching goals, transforming 

and inspiring one’s followers through identifying and articulating a vision, providing a 

model of behaviour that the leader wishes to instil in one’s followers, intellectually 

stimulating one’s followers, providing individualised support, having high expectations 

for subordinates’ performance, promoting cooperation among subordinates, and going 

beyond the self-interest for the good of the wider team and organisation (Avolio, 

Walumbwa, et al., 2009; Podsakoff et al., 1990). Similar to a transformational leader, a 

highly authentic leader is also concerned with the development of one’s followers and is 

accepting of the input of others, but is also characterised by unique behaviours such as 

transparent and open relationships with followers, and a strong awareness of how they 

are perceived by others, with emphasis on portraying a strong moral character (Avolio, 

Walumbwa, et al., 2009; Cooper, Scandura, & Schriesheim, 2005; Luthans & Avolio, 
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2003). Finally, individuals high in charismatic leadership are very successful in 

employing non-verbal communication, inspirational messages, and ideological 

arguments to stir follower commitment to projects (Shamir, House, & Arthur, 1993). 

The reactions of followers to their leader is also an important aspect of charismatic 

leadership, wherein, followers may develop an emotional attachment to the leader and 

experience increased arousal and intrinsic motivation towards work tasks through the 

leader having imbued work with moral purpose (Shamir et al., 1993).  

A dominant model of what constitutes effective leadership is the Leadership 

Skills Strataplex, which advances four broad categories of leadership skills: cognitive, 

interpersonal, business, and strategic skills (Mumford, Campion, & Morgeson, 2007). 

An alternate theory is the 7-Factor Model of Leadership, which posits that effective 

leadership consists of visionary and empowering behaviour, supporting one’s followers, 

being self-sacrificing to one’s followers, presenting one’s self positively, engaging in 

calculated risk-taking and adaptive behaviours, and being intellectually stimulating to 

one’s followers (House & Shamir, 1993). The Multifactor Leadership Questionnaire 

(MLQ) overlaps with the 7-Factor Model of Leadership and also with theories of 

charismatic and transformation leadership, particularly in regards to the importance of 

leaders to be intellectually stimulating to their followers, inspiring followers, and 

creating a vision (Antonakis, 2012; Bass, 1985; Bass, Avolio, & Pointon, 1990).  

Scholars at the Center for Creative Leadership assert that expressions of 

effectiveness as a leader fall under four capabilities: self-management, initiating and 

implementing change, thinking creatively, and thinking and acting strategically 

(McCauley & Van Velsor, 2004). They also highlight the importance of leaders in not 

only managing their own performance but also in facilitating the work of others and 

establishing and maintaining professional social networks. Other scholars have 

proposed that in order to be effective, leaders must be able to solve complex and often 
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ill-defined situations in a variety of ways, simultaneously coordinate the interests of 

multiple stakeholders, forecast the short and long-term consequences of actions, 

develop long-term solutions and communicate this vision, and assess risks and project 

feasibility (Hannah et al., 2009; Mumford, Zaccaro, Harding, Jacobs, & Fleishman, 

2000; Lord & Hall, 2005). Contemporary thinking encourages the conceptualisation of 

job performance as encompassing both task and contextual performance, subsequently, 

conceptualisations of effective leadership may vary from assisting the group in attaining 

a given goal, to showing initiative, or encouraging other group members to act 

accordingly (Borman & Motowidlo, 1993; Mumford, Zaccaro, et al., 2000; Lord & 

Hall, 2005). 

A number of taxonomies of leader behaviours have also been proposed, the 

preponderance of which come from assessment of critical incident reports (e.g., Borman 

& Brush, 1994). In 1991, Fleishman and colleagues synthesised existing taxonomies of 

leader behaviours and identified 65 different classifications (Fleishman, Mumford, 

Zaccaro, & Levin, 1991). Since 1991, even more classification systems have emerged. 

One of the most dominant of these theories is by Yukl, Gordon, and Taber (2002) who 

proposed a list of 14 categories of leader behaviours: clarifying roles and job 

responsibilities, monitoring operations, short-term planning, consulting with informed 

others before making decisions that affect them, supporting one’s subordinates, 

providing recognition, developing one’s subordinates, empowering one’s subordinates, 

envisioning change, taking risks to promote desirable change, encouraging innovation, 

and environmental monitoring to identify both threats and opportunities. These 

behaviours were found to fit into three broad categories: task, relations, and change 

behaviours (Yukl et al., 2002). Borman and Brush’s (1993) taxonomy of leader 

behaviours is more specific in its characterisation of behaviours than the Yukl et al. 

(2002) taxonomy, highlighting behaviours such as representing the organisation to 
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customers and to the public, planning and organising, and effective communication, all 

as key to effective leadership (Hogan, Curphy, & Hogan, 1994). DeRue et al. (2011) 

have asserted their discontent with the fact that new theories of leader behaviours 

continue to be developed without researchers justifying their new approaches by 

directly comparing newly conceived taxonomies to those already in existence, nor 

justifying their new approach through finding fault in existing theories. Despite 

inconsistencies in the literature regarding what behaviours typify competence as a 

leader, which has made the consolidation of leader effectiveness research problematic, it 

has been recently argued that all leader behaviours fit within four meta-categories: task-

oriented behaviours, relational-oriented behaviours, change-oriented behaviours, and 

passive/inactive leadership (DeRue et al., 2011). The latter of these encompassed less 

desirable laissez-faire-type behaviours, such as leaders engaging followers only after the 

emergence of task-related difficulties (Bass, 1990; DeRue et al., 2011). 

Informed by these varying theories, leader effectiveness has been assessed in the 

literature in a variety of ways, which include transformational, authentic and 

passive/avoidant leadership style scores, self or subordinate rated effectiveness scores 

on the MLQ (Bass, 1985; Bass et al., 1990), rankings by superiors or peers as either in 

the top most effective or bottom least effective perceived leaders (Atwater et al.,1999), 

or aggregated supervisor ratings on other leader performance metrics, such as decision 

making, influencing others, professional ethics, and supervising and delegating (Bartone 

et al., 2009).  

The requirements of leadership, the importance of specific leadership attributes, 

and subsequently, what makes someone an effective leader, vary across position levels 

(Mumford et al., 2007; Yukl, Wall, & Lepsinger, 1990). There is an emphasis on the 

link between technical mastery and leader effectiveness at the lower levels of the 

organisational hierarchy (Vroom & Jago, 1988). Conversely, leader effectiveness at 
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higher levels of the organisational hierarchy is generally thought to involve a wider, 

more dynamic set of skills, which Zaccaro and Klimoski (2001) separated into seven 

categories critical to successful executive-level leadership: cognitive, social, political, 

personal, financial, technological, and staffing-related competence. Changes in creative 

problem-solving skills and social judgment have also been shown to increase as leaders 

move into more senior roles and their leadership expertise increases (Mumford, 

Zaccaro, et al., 2000). 

 

Cognitive Outcomes of Leader Development  

In tracking leader development over time, we should not only be interested in 

tracking changes in leader behaviours, but also in tracking changes to the cognitions 

that are associated with those behaviours. Leading researchers have suggested that 

developing a strong leader self-concept, specifically a salient leader identity and strong 

leader self-efficacy, is central to the leader development process (e.g., Chemers, 

Watson, & May, 2000; Day & Sin, 2011; Lord & Hall, 2005; Showers & Ziegler-Hill, 

2003). Aspects of self-concept, such as leader identity and leader self-efficacy, are 

proposed to act as guides for leader-related behaviours, and as the meso-level processes 

between the cognitions initiating and driving behaviours and the actual leader 

behaviours (Day et al., 2009; Day & Sin, 2011; Taggar & Seijts, 2003). Examining the 

processes though which a leader identity is formed, and the subsequent relationship 

between self-concept and leader behaviours, are proposed to be critical to understanding 

the development of leader emergence and leader effectiveness (Avolio, Walumbwa, et 

al., 2009; Day & Harrison, 2007; Day & Sin, 2011; Lord & Hall, 2005; Showers & 

Ziegler-Hill, 2003).  

Leader identity. Scholars across a wide range of disciplines, including 

psychology, anthropology, and philosophy, have long been interested in examining the 
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role that our self-identities play in facilitating thought processes and behaviours 

(Bauman, 2001). Identity refers to the self-schemas that individuals attach to their 

understanding of themselves, and the sense of continuity in these perceptions over time 

(Erikson, 1968; Gecas, 1982; Markus & Wurf, 1987). Identity formation broadly refers 

to the cognitive processes whereby individuals form, repair, maintain, strengthen, and 

revise their identities (Sveningsson & Alvesson, 2003). Identity has a high level of 

psychological importance within individuals’ overall self-concepts, and aids in the 

establishment of models of who they perceive themselves to be and their subsequent 

goals, personal strengths, and weaknesses, all of which influence strategies underlying 

interpersonal relations, including how individuals perceive and relate to others 

(Baumeister, 1999; Burke, 1991; Day et al., 2009; Farmer & Dyne, 2010; Roberts, 

Halpin, & Brunner, 2010; Showers & Ziegler-Hill, 2003). Each individual has multiple 

identities, and the extent to which any one identity is central to the formation of the self-

concept may be influenced by one’s behaviours, as well as the social and professional 

roles that the individual may hold (Ibarra, Wittman, Petriglieri, & Day, 2014). The 

centrality of some self-identities will endure over the lifespan, whereas others are more 

provisional or context specific (DeRue & Ashford, 2010).  

Leader identity specifically refers to the extent to which an individual thinks of 

him/herself as a leader (Day & Harrison, 2007; Day et al., 2009). Internalisation of the 

leader role, and the degree to which the leader identity is entrenched within the 

individual’s professional and/or social life, will increase the overall salience and 

centrality of the leader identity within one’s wider self-identity and self-definition 

(Ashforth & Johnson, 2001; Ibarra et al., 2014). A view of the self as a leader operates 

to guide the processing of leadership experiences, particularly ambiguous experiences, 

and acts as a framework against which the consequences of available actions are 

evaluated (Kramer, 2003; Rus, van Knippenberg, & Wisse, 2010). Recent scholars have 
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proposed that having a leader identity promotes the seeking of opportunities to develop 

as a leader and to adopt leadership positions (Hannah et al., 2009). Having a leader 

identity is likely to be a positively valanced identity within an organisational context 

(Ashford, 2012).   

Komives, Longerbeam, Owen, Mainella, and Osteen (2006) proposed that the 

development of a leader identity is tied in with wider adult development processes, and 

comprised six stages of development through which emerging leaders develop a more 

multifarious understanding of leadership and how it applies to their self-concept. In 

order from least to most advanced, these stages were: (1) awareness that leaders exist 

within society, (2) exploration and engagement in group situations and beginning to 

learn some of the rudimentary dynamics of leader/follower relations, (3) an 

understanding of positional leadership and awareness of the hierarchical nature of 

groups, (4) an understanding that leadership may be non-positional or a shared process, 

(5) a commitment to developing leadership in others, and finally, (6) acknowledgement 

that leadership is not position-dependent, and being able to develop a strong leader 

identity without the need for a leadership position to prompt this development.  

Sub-components of identity, such as a leader identity, vary in their activation 

across time and contexts, both between and within individuals (Farmer & Van Dyne, 

2010). While some individuals will consider themselves as a leader and this will be a 

defining and core dimension of their self-concept, others will fail to incorporate the 

leader role into their self-concept (Rus, et al., 2010). A highly salient identity is a cue 

for accessing and activating self-schemata relating to that identity (i.e., a leader 

identity), as well as schemata relating to previously developed domain-specific skills 

(Farmer & Van Dyne, 2010; Hannah et al., 2009; Lord & Brown, 2004; Murphy & 

Johnson, 2011). Identity salience is proposed to predict the likelihood that a role identity 

will be expressed behaviourally, such that the more psychologically important an 
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individual’s role identity, the higher the likelihood that enacted behaviours will conform 

to that identity, especially across ambiguous situations (Farmer & Van Dyne, 2010; 

Lord & Brown, 2004; Stryker, 1987). An individual with a highly salient leader identity 

is more likely to seek out leadership experiences in effort to develop the leader aspect of 

their self-concept (Farmer & Van Dyne, 2010; Lord & Brown, 2004). Increasing the 

salience of a leader identity and enhancing the fit between a leader role and an 

individual’s identity, such that there is a focus on establishing congruence between an 

individual’s overall identity and the leader identity, are proposed to be vital in 

promoting effective leader development and the effective leader behaviours that ensue 

(Hall, 2004). Additionally, successful leader development and enacting new skills may 

require that such skills be linked to an individual’s identity (Lord & Hall, 2005). 

There seems to be some recent agreement among scholars that conceptualising 

leader identity as a process constructed purely through intra-individual cognition is an 

overly restricted view, and that leader identity is also constructed socially though the 

relationship between leaders and their followers, and followers’ perceptions and 

behaviours towards the leader (DeRue & Ashford, 2010, Farmer & Van Dyne, 2010). 

As this reciprocal relationship develops and leaders and followers actively construct 

joint identities, the leader’s identity will strengthen or weaken depending on whether the 

followers recognise the individual as a leader and engage in follower behaviours; such 

as publicly endorsing an individual as a leader or seeking out the leader for advice 

(DeRue & Ashford, 2010; Reicher & Hopkins, 2003). These leader-follower 

relationships are frequently, but not necessarily, in line with formal leadership role 

occupancy, which can act as a powerful primer for role-relevant behaviour and 

subsequently for developing a leader identity (DeRue & Ashford, 2010).  

Leader self-efficacy. Another aspect of self-concept proposed to drive leader 

behaviours is leader self-efficacy. It has been proposed that in order for individuals to 
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assume leadership roles, they must first have confidence in their ability to lead 

(Bandura, 2008). Leader self-efficacy specifically refers to individuals’ levels of 

confidence in their ability to assemble relevant KSAs, motivation, and resources to lead 

others effectively (Hannah, Avolio, Luthans, & Harms, 2008). Leader self-efficacy is a 

specific form of trait-like generalised self-efficacy (Murphy & Johnson, 2011). Leader 

self-efficacy may be conceptualised as a self-regulatory process that relates to leader 

behaviours and motivation for such behaviours (Murphy & Johnson, 2011). When 

efficacy beliefs are activated they may evoke expectancies and goals that drive 

engagement and enactment in tasks linked to such beliefs (Hannah & Lester, 2009). 

Efficacy beliefs are not only related to the propensity to perform particular behaviours, 

but also to the persistence of such behaviours over time (Bandura, 1997; Colquitt, 

LePine, & Noe, 2000; Maurer & Lippstreu, 2010). High levels of leader self-efficacy 

manifest as positive leader behaviours, such as enacting authentic leadership behaviours 

rather than laissez-faire behaviours (Avolio & Gardner, 2005). Individuals with high 

levels of leader self-efficacy are likely to readily seek leadership roles and set high 

personal goals for these role attempts given that they expect successful outcomes (Klein 

& Ziegert, 2004). Without the desire or motivation to adopt a leadership role it is 

unlikely that such roles will be pursued (Murphy & Johnson, 2011). Individuals with 

strong leader self-efficacy beliefs are expected to see themselves as leaders and that it is 

their role to emerge as the leader in their work groups (Hannah, 2006). Conversely, 

individuals with low leader self-efficacy are likely to avoid leadership roles as they 

believe successfully enacting such roles are beyond their capabilities, and are also likely 

to exhibit lower motivation to learn in leadership-related training (Colquitt et al., 2000; 

Klein & Ziegert, 2004; Maurer & Lippstreu, 2010).  

Research suggests an important link between leader self-efficacy and 

generalised self-efficacy, whereby generalised self-efficacy beliefs may influence the 
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creation of domain specific (leader) self-efficacy beliefs (Hannah et al., 2008; Kane, 

Zaccaro, Tremble, & Masuda, 2002). The dynamic interaction proposed between 

generalised self-efficacy and leader self-efficacy has been empirically assessed, with 

greater levels of generalised self-efficacy found to relate to positive leader-follower 

relations and leader effectiveness over time (Taggar & Seijts, 2003).  

There is some debate as to the extent to which leader self-efficacy is malleable 

across time. Some researchers have found leader self-efficacy to be unaffected by 

training, with McCormick (1999) finding the leader self-efficacy of students to be 

highly stable and largely unaffected across the course of a 15-week training intervention 

(r=.8). However, leader self-efficacy is widely conceptualised to be at least somewhat 

malleable over time and able to be bolstered through experience, whereby a self-

perception of success in a leadership experience will likely lead to increased leader self-

efficacy (Bandura, 1997; Janson, 2008). Like leader identity, leader self-efficacy has 

also been shown be influenced by social context, such that followers granting an 

individual’s emergence as a leader will reinforce the leader self-efficacy of the 

individual over time (Hannah et al., 2008). This further supports the notion that leader 

self-efficacy is dynamic over time, changing in response to experiences and contextual 

factors, although further research is required to ascertain the true level of malleability of 

this variable. 

 

Linking Self-concept to Behaviour 

Both leader identity and leader self-efficacy have been proposed as variables 

distinguishing between individuals’ initial levels of leader development, as well as 

levels of development over time (Chemers et al., 2000; Day & Harrison, 2007; Day & 

Sin, 2011). Self-concept is inextricably linked with behaviour, whereby humans are 

motivated to maintain consistency in their self-concept, and subsequently strive to 
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behave in ways that are consistent with this concept, whereby aligning other’s 

perceptions of themselves with their own self-views (Chan & Drasgow, 2001; Swann, 

Rentfrow, & Guinn, 2002). Self-concept in a given domain has been proposed to 

correlate to abilities in the same area (Marsh, Smith, Barnes, & Butler, 1983), and 

contemporary scholarship (e.g., Ashforth & Johnson, 2001; Day & Sin, 2011) has 

conceptualised identity as a proximal predictor of leader development. It has been 

suggested that a highly salient and well-developed leader identity is not only critical for 

facilitating leader emergence, but may also facilitate leader effectiveness (Hiller, 2005). 

It has been proposed that leader identity may distinguish between initial levels of leader 

effectiveness and that individuals with strong leader identities are more likely to be 

perceived as demonstrating effective leadership over time (Day & Sin, 2011; Hiller, 

2005; Lord & Hall, 2005). The centrality of a leader identity has also been linked to the 

successful development and performance of behaviours representative of authentic 

leadership (Hall, 2004; Shamir & Eilam, 2005). 

Leader self-efficacy has also been linked to leader behaviours, whereby leader 

effectiveness may be facilitated through the accessing of the emerging leader’s 

efficacious self-schemas, and the processing of that self-knowledge into efficacy beliefs 

(Hannah, 2006). A meta-analysis of 114 studies demonstrated a significant positive 

mean correlation between self-efficacy and work-related performance (Stajkovic & 

Luthans, 1998). High levels of leader self-efficacy have also been shown to relate to 

increased attempts to take the lead (McCormick, Tanguma, & Lopez-Forment, 2002), 

motivation to lead (Chan & Drasgow, 2001), an individual’s motivation for seeking 

leadership positions as a career choice (Singer, 1991), self-reported leadership 

experience of university students, perceived managerial effectiveness, employee 

engagement, subjective group outcomes (Hendricks & Payne, 2007), academic 

performance (Schunk & Gunn, 1986), and leader emergence and leader effectiveness 
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ratings from both peers and superiors (Chan & Drasgow, 2001; Hannah, 2006; Hannah 

et al., 2008; Hannah & Luthans, 2008; Luthans & Peterson, 2002; McCormick et al., 

2002; Paglis & Green, 2002; Wood & Bandura, 1989). Leader efficacy beliefs have also 

been linked to the development of competencies associated with authentic (Avolio & 

Luthans, 2006) and transformational leadership (Hannah, 2006; see also Bass, 1985). In 

a military sample, Chemers, et al. (2000) found leader self-efficacy to be significantly 

related to instructor ratings of leadership potential and to peer ratings of leadership 

effectiveness. These researchers found the effects of leader self-efficacy to only be 

related to effectiveness measures specific to the leadership domain and were not related 

to non-leadership performance measures, such as marksmanship and navigation skills. 

Leader self-efficacy may be especially important in facilitating the enacting of 

leadership roles when the individual is in a highly stressful or challenging context 

(Hannah et al., 2008; Murphy & Johnson, 2011). 

Some evidence also suggests a link between leader emergence and leader 

effectiveness (e.g., Roberts et al., 2010). Anyone with a remote interest in team sport 

will know of the pressure on sports captains to maintain the same level of high 

performance during their reign as captain, to the level of performance that propelled the 

individual into the captaincy in the first place. This dynamic was explored by sampling 

team leaders in the American National Hockey League, with results showing that 

assuming leadership positions had a positive relationship with performance (Day, Sin, 

& Chen, 2004). Even after controlling for individual performance in the previous 

hockey season, seasons during which a player assumed a formalised leadership role 

(i.e., captain) were associated with better individual performance when compared to 

seasons during which players had no formalised leadership responsibilities (Day et al., 

2004). These results suggest leader emergence and leader effectiveness are linked, 
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although an understanding of the dynamics of the relationship, and how these variables 

relate over time, is in its infancy.  

 

The Leader Development Process 

From a theoretical standpoint, the relationship between self-concept and leader 

effectiveness is thought to be facilitated by experience (Janson, 2008; Lord & Hall, 

2005). The relationship that leader identity, leader self-efficacy, and leader emergence 

have shown with leader effectiveness has been likened to a spiralling effect, wherein, 

individuals with a highly salient leader identity and high level of leader self-efficacy 

will be motivated to partake in developmental opportunities and voluntarily seek out 

leadership experiences that provide basic practice of skills and competencies (Chan & 

Drasgow, 2001; Day et al., 2009; Day & Harrison, 2007). As such, this deliberate 

practice of leadership skills and acquisition of leadership-relevant knowledge may have 

direct implications for an increase in leader effectiveness (Borman & Brush, 1993; Day 

et al., 2009; Van Iddekinge, Ferris, & Hefner, 2009). Furthermore, increasing 

experience as a leader also aids to further increase leader self-efficacy and to solidify 

individuals’ perceptions of themselves as leaders (Day et al., 2009). Through this 

process, experienced-based knowledge becomes integral to the development of an 

individual’s leader self-concept (Janson, 2008).  

However, simply engaging in leadership experiences is not sufficient for the 

crystallisation of a leader identity and growth in leader self-efficacy (Day & Sin, 2011). 

In order for this process to work effectively, participation in leadership experiences 

needs to be met with task success and positive appraisal from colleagues (Bandura, 

1997; Day & Sin, 2011; Janson, 2008). These social processes work to validate the 

individual’s self-concept as a leader (Mumford, Zaccaro, et al., 2000). Tasks in which 

these criteria are not met may potentially weaken leader identity and leader self-
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efficacy, causing the developmental spiral to loop in a negative direction (Day & Sin, 

2011). Under these circumstances, it is less likely that the individual will be motivated 

to seek out additional leadership roles or developmental opportunities (Day & Sin, 

2011).  

 

The Role of Experience in Leader Development  

In the aforementioned proposed spiral of development, experience is central to 

bolstering competence, and levels of experience relate to levels of leader effectiveness 

(Lord & Hall 2005). Experience is either explicitly or implicitly at the core of all major 

theories of the psychological processes pertaining to learning and developmental 

(Popper, 2005). Popper and Amit (2009) draw attention to the idea that as 

psychologists, the basis of our understanding of behaviour is that current behaviour is 

guided by the results and reinforcement (or punishment) of past behaviour. Relating this 

to leader development, an individuals’ propensity to emerge as a leader and the types of 

leader behaviours in which one engages are influenced by past leadership experiences 

and whether these attempts were met with positive appraisal (from the self and from 

others) resulting in a reinforcement of the behaviour, or a reduction of behaviours if 

they were met with negative appraisal (Popper & Amit, 2009).  

Consultants and scholars alike have advanced leadership work experiences as 

one of the most important avenues through which leadership can be groomed and 

developed, and leadership experiences and, more importantly, the lessons learned from 

such experiences, are considered key to leader development (McCall, 2004). 

Subsequently, leadership experience has been touted as one of the most important 

predictors of an executive’s capacity for strategic thinking and for emergence as a 

leader (Atwater et al., 1999; Avolio & Gibbons, 1988; Chan & Drasgow, 2001; Day, 
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2000; Dragoni et al., 2011; Lord & Hall, 2005; McCall, 2010; McCauley & Van Velsor, 

2004).  

Leadership experiences may facilitate quantitative and qualitative changes in the 

processing and knowledge of leadership, as one’s skills develop from a novice to an 

expert level (Ericsson & Charness, 1994; as cited in Janson, 2008; Lord & Hall, 2005). 

From the adult learning literature (e.g., Kolb, 1984) we know that experience bolsters 

learning when novel experiences prompt the individual to re-examine and adjust their 

existing knowledge schemas (DeRue & Workman, 2011). It has been suggested that to 

become an expert any domain, an individual requires approximately one decade or 10 

000 hours of intentional practice (Ericsson, Krampe, & Tesch-Romer, 1993; Lord & 

Hall, 2005; Mumford, Marks, Connelly, Zaccaro, & Reiter-Palmon, 2000). Repetition is 

an important aspect of skill development (Ericsson & Lehmann, 1996). Given that 

developing expertise in leadership may require many years of deliberate repeated 

practice of relevant skills (Day et al., 2009; Lord & Hall, 2005), a sustained interest in 

one’s development in this area, facilitated by the incorporation of a leader identity into 

one’s self-identity and confidence in one’s ability to lead effectively, is paramount for 

the development of leadership-related expertise (Lord & Hall, 2005). 

Just like a pianist may practice to memorise a piece of music, a leader may 

practice to develop speaking or management skills (Lord & Dinh, 2012). However, 

unlike expertise in other domains, leadership expertise requires specific knowledge 

(e.g., dealing with specific individuals), general knowledge (e.g., general social skills), 

and a wide array of behavioral and cognitive skills, such that expert leaders not only 

know more than non-expert leaders, but their schemas relating to leadership are 

organised in such a way that enables them to make better use of this knowledge (McCall 

& Hollenbeck, 2008; McCauley & Van Velsor, 2004). Whereas a novice leader is likely 

to be highly concerned with others’ perceptions and acceptance of them as a leader and 
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are likely to give precedence to surface features in the definition of leadership problems 

rather than identifying the underlying principles, an expert leader will inevitably have 

more domain-relevant internal resources from which to draw, such as a developed 

leader self-concept and established mental models of subordinates and situations, which 

may be employed to tackle leadership tasks that resemble those already encountered 

(Lord & Hall, 2005). An expert is also better able to organise and adaptively apply these 

resources based upon key situational characteristics, and as leadership tasks become 

more automated more cognitive space for cognitive meta-management becomes 

available (Mumford, Marks, et al., 2000).  

In his three-stage model of skill acquisition, Ackerman (1991) proposed that at 

elementary stages an individual acquires an understanding of performance requirements, 

and intelligence and motivation are particularly important in skill development; whereas 

at more advanced levels, performance becomes automated and task allocation and focus 

become more pertinent predictors of success (see also Ackerman & Kanfer, 1993; 

Mumford, Baughman, Costanza, Uhlman, & Connelly, 1993; Mumford, Marks, et al., 

2000). This theory has two important implications for leader development, with the first 

being that the types of learning and performance errors made by individuals during 

development may vary based upon their stage of development (Mumford, Costanza, 

Baughman, Threlfall, & Fleishman, 1994). The second implication is that some 

experiences may be more useful at certain phases of an individual’s development than 

they will be at others.  

There are a plethora of work-based experiences that organisations employ to 

bolster employee leader development. The most successful of these are able to leverage 

individuals’ capacities for leadership in increasingly more complex ways (DeRue & 

Workman, 2011). One study found that although HR professionals report formal 

training to be the most preponderant form of leader development within their 
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organisations, special projects and expatriate assignments were deemed the most 

valuable (Bernthal & Wellins, 2006). Other research (Eby, Allen, Evans, Ng, & DuBois, 

2008) has linked developmental relationships, including mentoring, to improved 

professional development and career growth. 

Feedback and self-reflection are also important in guiding the processing of 

cognitions related to leadership-related experiences. Providing the emerging leader with 

performance-related feedback is important to encourage accurate self-reflection, to 

direct goal-related behaviours, and to stimulate greater effort towards future 

development (Hazucha, Hezlett, & Schneider, 2006). In the work environment, 

performance feedback is received both formally (e.g., through performance reviews) 

and informally (e.g., through making meaning from interpersonal interaction and cues 

produced through these interactions; DeRue & Ashford, 2010). Without both types of 

feedback, emerging leaders may struggle to reflect accurately upon their performance, 

and subsequently have difficulty in developing awareness as to what competencies they 

need to place extra emphasis into developing (DeRue & Ashford, 2010). In this way, 

feedback is an important source of information for learning and development through 

shaping an accurate understanding of one’s true competence (Allen & Hartman, 2008). 

Other effective work-based experiences that provide the challenge necessary to 

foster on-the-job learning and leader development may include unfamiliar situations 

such as job transitions, task-related characteristics such as influencing without authority, 

and overcoming obstacles such as dealing with difficult colleagues (from the 

Developmental Challenge Profile; McCauley, Ruderman, Ohlott, & Morrow, 1994). 

This latter focus on obstacles typifies the idea that developmental assignments and 

experiences that are unpleasant, including career setbacks and failures, are particularly 

developmental (Moxley & Pulley, 2004). For example, in terms of feedback, negative 

feedback may be required to accurately convey to individuals their perceived 
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weaknesses, so that future development may be accurately targeted (DeRue & Wellman, 

2009). However, recent scholarship acknowledges that both positive and negative 

experiences have the capacity to prompt the reassessment of existing knowledge 

structures, which, as previously mentioned, is central to experienced-based learning 

(DeRue & Workman, 2011). The most productive combination of leadership-related 

feedback may require both positive and negative-valanced feedback, given that they 

may work as foils for comparison so that feedback may be interpreted accurately 

(Spreitzer, 2006; Spieker, Larson, Lewis, Keller, & Gilchrist, 1999). Alternatively, it 

has been argued that positive experiences, such as receiving positive feedback or a 

promotion, may actually be more beneficial for facilitating development than negative 

experiences, given that these do not stimulate the negative side-effects that may 

accompany negative experiences, such as anxiety, hopelessness, and loss of self-

efficacy, which may impede the learning process (DeRue & Workman, 2011). Positive 

experiences may generate a sense of psychological safety, which reduces the 

individual’s concerns about the negative consequences of expressing opinions and 

ideas, or concerns about making performance errors, in the belief that any feedback or 

mistakes will be constructive for the developmental process, and will be interpreted by 

others in that way (Edmondson, 1999). In the context of leader development, 

psychological safety is important for enabling the individual to experiment with new 

identities relating to the self as a leader, and has been linked to increased learning 

behaviours and team involvement, and indirectly linked to team performance 

(Edmondson, 1999; Zhang, Fang, Wei, & Chen, 2010). If positive developmental 

experiences are not possible, positively framing and positively reflecting upon negative 

experiences may be of value to alleviate any loss of self-efficacy (DeRue & Workman, 

2011).  
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Emerging thoughts on leader development initiatives suggest that the greatest 

success in promoting development will come by taking a multi-level approach, with 

considerations at the micro, meso, and macro levels (Hannah & Lester, 2009). At the 

micro-level an important consideration is increasing developmental engagement, 

bolstering individuals’ readiness to learn and to develop, and ensuring individual 

developmental needs are met (Hannah & Lester, 2009). At the meso-level, an important 

consideration is generating and promoting social networks to facilitate leadership-

related knowledge sharing, and finally, at the macro-level development may be 

bolstered by employing management practices to institutionalise critical leadership-

related knowledge and to support leader development (Hannah & Lester, 2009).  

Not all planned or unplanned on-the-job experiences are created equal in terms 

of their developmental capacity (Janson, 2008). Leadership formative experiences are 

proposed to have the greatest impact upon leader development (Hannah & Avolio, 

2008). The developmental quality of leadership experiences and the extent to which 

these varying experiences facilitate experienced-based learning and quantitative shifts in 

the knowledge that underlies leadership skills, are proposed to relate to the extent to 

which they include three components – assessment, challenge, and support (McCauley 

& Van Velsor, 2004). These authors argue that any experience can be made more 

developmental if it encompasses these elements, and although some forms of 

experiences (e.g., action learning projects) are thought to be more developmental than 

others (e.g., classroom learning), it is actually the extent that the experience 

encompasses assessment, challenge, and support that is the greatest predictor of 

development (McCauley & Van Velsor, 2004). The developmental quality of work 

experiences is an important variable for consideration given that assignments deemed to 

have high developmental quality have been found to relate to end-state competencies 

related to managerial performance – including increased broad business knowledge, 
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identifying strengths in others and bringing out these strengths, acting with integrity, 

and employee commitment to organisational success (Dragoni et al., 2009). Conversely, 

experiences low in developmental quality may fail to posit any positive impact upon 

development (Dragoni et al., 2009).  

Leadership formative experiences may occur in the individual’s self, relational, 

or environmental contexts (Janson, 2008). An exploration into the formative 

experiences of leaders, found that most occurred in adulthood (76%), with 40% of 

leaders identifying self-improvement activities to be their greatest leadership formative 

experiences, 33% reported coping with struggle, and 13% reported a personal 

relationship or the influence of a role model (Janson, 2008). In this same study, less 

than 10% of leaders reported that they could not identify a standout formative 

experience in their leader development, and alternatively cited their development as an 

organic process, 5% cited a parent relationship, such as authoritative parenting, and 

even less (1%) reported identifying with a cause to be a key leadership formative 

experience. A recent study by Dragoni and colleagues (2014) affirmed the 

aforementioned idea that difficult and disruptive experiences can be important 

leadership formative experiences, finding that work assignments to more culturally 

distant locations moderated the relationship between time spent on such global projects 

and the individual’s efficacy in strategic thinking. Alternate thinking to the leadership 

formative experiences theory suggests that there may be a ‘tipping point’ at which 

interventions or experiences reach individual awareness and at which the experiences 

begin accelerating development, and this tipping point would vary between and within 

individuals over time (Janson, 2008). This theory implies that for many, if not most 

individuals, participation in a one-off intervention would have limited impact on 

ongoing changes in the development of leader cognitions and behaviours. Whereas most 

studies have focused on a singular developmental experience, recent research (Dragoni 
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et al., 2011) has recognized that work experience consists of a variety of events and 

activities and that ongoing and sustained leadership experiences are required to promote 

successful leader development.  

Leadership experiences may not only come from the work environment, but 

success in leadership roles in a family or social context (such as being a school captain 

or sports coach) may also help to shape individuals’ overall identity and confidence in 

their ability to lead at work (Hannah & Luthans, 2008; Janson, 2008; Popper & 

Mayseless, 2007; Ruderman, Ohlott, Panzer, & King, 2002). Non-work cultural 

emersion experiences, such as studying overseas during university, have been shown to 

relate to cultural flexibility and tolerance of ambiguity, which in turn relate to ratings of 

effectiveness leading cross-cultural teams (Caligiuri & Tarique, 2012). It is proposed 

that more consistent leadership experiences across contexts, and experiences that 

reinforce each other relate to greater clarity in one’s leader self-concept and greater 

readiness to master leadership skills (DeRue & Workman, 2011; Popper & Mayseless, 

2007). This theory is supported by the results of a longitudinal study of US Military 

Academy cadets, in which those cadets with more leadership experiences in high school 

reported higher initial leader effectiveness at the academy, and greater effectiveness 

over time that plateaued less rapidly than other cadets (Hall, Lord, Ritter, Sweet, & 

Dubois, 2004; as cited in Popper & Amit, 20091). It is also thought that positive spirals 

of leader development can be generated when job assignments reinforce and amplify the 

lessons learnt from past experiences (DeRue & Workman, 2011). Alternatively, a 

negative spiral of development may occur when job assignments are disconnected or 

undermine the lessons obtained from past experiences (DeRue & Workman, 2011).    

                                                 
 
 
1 For a more in-depth discussion of the role of cross-contextual leader experiences on development, see 
Amit, Popper, Gal, Mamane-Levy, and Lisak (2009). 

http://search.proquest.com/indexinglinkhandler/sng/au/Popper,+Micha/$N?accountid=14681
http://search.proquest.com/indexinglinkhandler/sng/au/Mamane-Levy,+Tammy/$N?accountid=14681
http://search.proquest.com/indexinglinkhandler/sng/au/Lisak,+Alon/$N?accountid=14681
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An important implication of each of these experiential theories is that leader 

development requires not only a variety of developmental experiences, but also the 

ability to learn from these experiences (McCauley & Van Velsor, 2004), and that people 

learn from similar experiences in differing degrees and in different ways. Indeed, 

DeRue and Wellman (2009) define developmental experiences as events that occur and 

vary within people. The ability to learn is a complex combination of individual 

differences, motivational factors, and learning strategies employed by the individual 

(Day & Halpin, 2004; Lord & Hall, 2005; McCauley & Van Velsor, 2004). The 

individual differences predicting leader development will be the focus of Chapter 3.  
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CHAPTER THREE:  Antecedents of Leader Development 

 

Chapter Overview 

Leadership interventions have consistently shown to account for approximately 

10% of the variance across a variety of person-level outcomes, including performance 

outcomes such as leader competence, and cognitive outcomes such as self-efficacy 

(Avolio, Reichard, Hannah, Walumbwa, & Chan, 2009). Although these mean effect 

sizes equate to moderate correlations between variables, these statistics also mean that 

approximately 90% of the variance in these outcomes are unaccounted for by 

intervention characteristics. Such findings should direct the focus of leader development 

research to exploring individual differences as predictors of successful development 

(Oliver et al, 2011). Whereas the previous chapter outlined the pertinent outcomes of 

leader development, this chapter will present a synthesis of extant theory relating to 

individual differences proposed as antecedents of leader development, breaking these 

down into distal and proximal predictors. I will then present and compare a number of 

prominent multivariate leader development models and introduce the concept of leader 

development readiness as a proximal antecedent of leader development. These 

contemporary, multivariate approaches move away from the idea that leaders are born 

and that the prediction of leadership can only come about through assessment of one’s 

inherent characteristics, to a more integrated understanding that leader development is a 

life-long process influenced by both distal and proximal antecedents (Day et al., 2009; 

Kirkpatrick & Locke, 1991; Organ, 1996; Zaccaro et al., 2004). This approach aligns 

with the idea that all individuals have at least some capacity to develop as leaders. 
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Distinction between Distal and Proximal Antecedents 

Traditionally, leadership scholarship has been led by ‘Great Man’ perspectives 

that leaders were born with inherited leadership potential, and subsequently the focus 

has been on uncovering the distal and trait-like attributes of individual that predict 

effective leadership (Hoffman, Woehr, Maldagen-Youngjohn, & Lyons, 2011). It has 

been proposed that leader-specific traits may facilitate consistent leader behaviours 

across contexts (Zaccaro et al., 2004). Recent scholarship has acknowledged the 

relationship between more proximal, state-like predictors with leader development, 

across the lifespan (e.g., Day et al., 2009). Unlike distal antecedents, which often only 

influence cognitions and behaviours indirectly, proximal antecedents influence 

cognitions and behaviours directly and more immediately (Van Iddekinge et al., 2009; 

Zaccaro, 2007). A further distinction between distal and proximal antecedents is that the 

former are relatively fixed over time, whereas the latter are conceptualised as somewhat 

malleable over time in response to environmental characteristics (Augustyniak, 2014). 

However, some ambiguity remains as to what truly constitutes a state versus a trait, 

given that most constructs encompass both stable and dynamic characteristics, and 

given that we must consider the idea that traits are not always distal, and states not 

always proximal in their influence on leader development (Hoffman et al., 2011). A 

study by Fleeson and Gallagher (2009) showed that traits are closely related to states in 

the same domain, and this ongoing interplay between traits and states means that there 

is likely more variability in the prediction of individuals’ behavioural responses to trait-

based motives than previously thought (Fleeson & Gallagher, 2009). Contemporary 

conceptualisations of leader development posit that individuals’ initial levels of leader 

competency and their unique trajectories of development are due to a combination of 

both innate and developable characteristics (Day & Sin, 2011).  
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Distal Antecedents of Leader Development 

There is a wealth of literature regarding the dispositional, trait-like antecedents 

of leader development that shape an individual’s ability and motivation to effectively 

engage in development (e.g., Bass, 1990; Judge et al., 2002). Additionally, research has 

often sought to uncover the attributes of (often well known) leaders that distinguish 

them from those perceived as non-leaders (Bedeian & Hunt, 2006; Zaccaro et al., 2004). 

Leader attributes of scholarly interest typically fall into six broad categories: social 

background, social characteristics, physical characteristics, cognitive ability, 

personality, and other task-related characteristics, and it has been proposed that either 

one, or a combination of these, interact to facilitate effective leadership (Bass, 1990). 

Contrary to some influential reviews in the mid-20th century questioning the stability of 

the relationship between traits and leadership behaviours (e.g., Mann, 1959; Stogdill, 

1948), more recent work suggests that dispositionally based individual differences in 

leader emergence and effectiveness do indeed exist, and do have predictive value; 

however, the stability of these traits over time continues to be a point of debate (Kenny 

& Zaccaro, 1983; Lord, De Vader, & Alliger, 1986; Smith & Foti, 1998; Zaccaro et al., 

1991). The preponderance of the research into the dispositional predictors of leader 

outcomes has narrowly focused on personality, cognitive ability, and to a lesser extent – 

social skills, with a number of studies linking these variables to leader development (see 

Bartone et al., 2009; Bartone, Snook, Tremble, & Trueman, 2002; Bono & Judge, 2004; 

Chan & Drasgow, 2001; Costa & McCrae, 1992; Dragoni, Oh, VanKatwyk, & Tesluk, 

2011; Guerin et al., 2011; Hoffman et al., 2011; Judge & Long 2012; Reichard et al., 

2011; Riggio & Reichard, 2008; Zaccaro et al.,1997). 
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The Move from a Trait to State-Based Focus  

Whereas this trait-based focus has the advantage of providing powerful 

longitudinal predictive power, contemporary thinking acknowledges that many of the 

most pertinent predictors of leader development differ over time, both between and 

within individuals (e.g., Day et al., 2009; Day & Sin, 2011). This focus is important 

given that the leader development business is built around the premise that leaders can 

be developed (Lord & Maher, 1991; Strang & Kuhnert, 2009). Research into the 

malleable predictors of leader development is subsequently of interest to researchers 

and practitioners, given their position to design interventions to target these predictors 

in attempt to accelerate employees’ leader development (Hannah & Avolio, 2010). 

Additionally, it has been posited that this overly narrow focus on distal and 

dispositional predictors of leader development is misinformed given that research is 

beginning to suggest that the preponderance of leader attributes are at least somewhat 

state-like and malleable to appropriate developmental processes and leadership 

formative experiences (Avolio, 2003; Hannah, 2006; Luthans & Avolio, 2003).  

Twin studies have revealed that leadership role occupancy is approximately 30% 

determined by genetic factors, with an estimated 24% heritability largely associated 

with the CHRNB3 neuronal acetylcholine receptor gene (De Neve, Mikhaylov, Dawes, 

Christakis, & Fowler, 2013). The remaining 70% was determined by other factors, 

including participation in developmental initiatives and work experience (Arvey, 

Rotundo, Johnson, Zhang, & McGue, 2006; Arvey, Zhang, Avolio, & Krueger, 2007). 

DeRue, Nahrgang, Wellman, and Humphrey (2011) affirmed the prominent role of non-

genetic influences in leader development, and found behavioural choices to have a 

greater impact on effectiveness as a leader than leadership-related traits (e.g., cognitive 

ability, personality). Asking leaders how they achieved their current position revealed 

four perceived routes to leadership: ‘self-made’, ‘born to lead’, ‘groomed’, and 



43 
 

 

‘rewarded for success’, with two thirds of sampled leaders reporting that their 

leadership journey required significant development of leadership skills (Bernthal & 

Wellins, 2006).  

Given that we conceptualise that traits and states interact in the production of 

leader behaviours, a purely dispositional focus on the predictors of leader development 

is overly narrow. When we think about distal antecedents of behaviour, one emergent 

consideration is how to assess the transitional steps and interactions between inherited 

structures or attributes, and momentary behavioural choices within a certain context 

(Smith, Williams, Cyders, & Kelley, 2006); for instance openness to experience may 

influence one’s propensity and motivation to approach stretch assignments, which then 

may influence learning and development (Hoffman et al., 2011; Tesluk, & Jacobs, 

1998; Zaccaro, 2007).  

Given these findings that much of what makes an individual ready for leader 

development is developable, and that proximal predictors that are proposed to account 

for the greatest percentage of the variance in the outcomes of leader development, it is 

important to follow the lead of a select few researchers (e.g., Day & Sin, 2011; Hannah 

& Avolio, 2010) and focus the study of leader development on ascertaining the most 

pertinent proximal predictors. 

 

The Developmental Approach 

One of the prominent trends away from the assessment of purely dispositional 

predictors of leader development has seen a growing list of scholars (e.g., Gottfried et 

al., 2011; Guerin et al., 2011; Oliver et al., 2011) take a developmental approach to the 

exploration of the roots of leadership. The authors have sought to uncover the 

contextual and individual difference factors that either promote or hamper an 

individual’s positive trajectory of leader development, and linking distal and proximal 
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antecedents in this process. Developmental experiences and contexts, such as early 

leadership experiences, as well as individual differences in childhood temperament, 

childhood intrinsic motivation, and adolescent motivation have been linked to leader 

emergence in adulthood, as well as the development of leader self-efficacy, motivation 

to lead, and self-perceptions as a leader in adulthood (Gottfried et al., 2011; Guerin et 

al., 2011; Murphy, 2011; Oliver et al., 2011; Popper & Amit, 2009; Popper and 

Mayseless, 2007). Looking at these relationships in more detail, it was found that 

childhood intrinsic motivation related to adolescent intrinsic motivation, which in turn, 

predicted motivation to lead in adulthood (Gottfried et al., 2011). It was also found that 

children with an approach temperament tended to be higher in extroversion as 

adolescents, and have greater social skills and transformational leadership qualities as 

adults (Guerin et al., 2011). Another pertinent result linking distal and proximal 

predictors of adult leader development was the mediatory relationship that self-concept 

was found to have with family environment and leadership, such that the influence of a 

supportive family environment in adolescence on adult transformational leadership 

qualities, was mediated by self-concept measured in adolescence (Oliver et al., 2011).  

Much of this aforementioned data has emerged from the Fullerton Longitudinal 

Study, which is a longitudinal research project with its first data collection dating back 

to 1979, and collection ongoing through to the present day and beyond (Gottfried 

Fleming, & Gottfried, 2001). The purpose of the Fullerton Longitudinal Study was to 

track the development of a sample of 130 participants from early childhood to 

adulthood, with periodic assessments through childhood and adolescence on a number 

of variables including personality, temperament, motivation, and developmental 

contexts, and assessments in adulthood including leadership potential and leader 

emergence (Guerin et al., 2011; Oliver et al., 2011). This research is important for 

tracking the predictive nature of early developmental experiences, and how both distal 
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and proximal individual differences relate to leader development in adulthood. As noted 

by Day (2011), one of the limitations of the current set of findings from the Fullerton 

Longitudinal Study is that participants are still only at the early stages of their careers, 

and that more informative patterns of leader development may emerge in future 

measurements of participants’ leader development.  

Although demonstrating the link between childhood developmental experiences 

and adult leader development outcomes is in its infancy, extant research points to 

developmental experiences as pertinent predictors of leader development. Advancement 

of such research is an important step towards integration of both dispositional traits and 

developable states into frameworks that may be used for the prediction of leader 

development. 

 

Proximal Antecedents of Leader Development 

A second scholarly approach away from the narrow assessment of only 

dispositional predictors of leader development has seen a focus on proximal state-like 

variables that, unlike traits, are malleable over time in response to developmental 

experiences. Individual difference variables such as self-confidence, proactive optimism 

orientation, pro-social orientation, self-regulatory strength, generalised self-efficacy, 

and self-awareness have all been identified as possible building blocks of leader 

development and possible accelerants of the leader development process (Day et al., 

2009; Popper & Mayseless, 2007). Additionally, mastery, work, and career growth 

orientations have all been found to lead to increase proactivity towards pursuing leader 

self-development activities (Boyce, Zaccaro, & Wisecarver, 2010). Other attributes such 

as technical skills, oral and written communication, interpersonal skills, decision-

making skills, administrative skills, problem-solving skills, and management skills may 
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also be important proximal antecedents of leadership (Borman & Brush, 1993; Locke, 

1991; Yukl, 2006).  

Motivation has also emerged in the literature as a pertinent determinant of a 

quantitative growth in the domain-specific knowledge that is gained from organisational 

leader development initiatives, and is thought to facilitate the individual in seeking out, 

and engaging with leadership formative experiences that provide an opportunity to 

improve one’s leader effectiveness (Avolio & Hannah, 2008). Motivation is 

conceptualised as the choice to expend effort, the level of effort that is chosen to be 

expended, and the persistence of this effort over time (Van Iddekinge et al., 2009). 

Motivation is thought to enable the individual to engage more effectively with the 

content of leader development activities, and has subsequently been proposed to 

accelerate leader development (Avolio & Hannah, 2008; Colquitt, LePine, & Noe, 

2000). Motivational variables that are proposed to facilitate leader development include 

goal orientation, motivation to learn, and motivation to lead (Avolio, Walumbwa, & 

Weber, 2009; Dweck, 1986; Maurer & Lippstreu, 2005). The research in this area is still 

largely in its rudimentary stages, with the lack of multivariate leader development 

models that conceptualise a range of individual attributes as pertinent to leader 

development being implicated in the deficiency of empirically testable hypotheses in 

this area (Avolio & Gibbons, 1988; Day et al., 2004; Judge & Bono, 2000; Lord & Hall, 

2005; Popper, 2000; Zacharatos, Barling, & Kelloway, 2000). 

 

Multivariate Models of Leader Development  

Some of the existing and influential multivariate models of leader development 

will be outlined in the following pages. Past research (e.g., Bartone et al., 2002) has 

often been inclined to focus on the predictive utility of a single distal predictor of leader 

development under the assumption that a single trait can account for a significant 
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percentage of developmental variance. However, contemporary conceptualisations of 

leader development tend to highlight that univariate approaches to understanding leader 

development are too narrow in focus, and no one attribute can work in isolation, but that 

there are many important precursors to leader development that work together to 

produce developmental outcomes (Zaccaro et al., 2004). Contemporary theory and 

research on the antecedents of leader development has integrated trait and state 

approaches (e.g., Chan & Drasgow, 2001; Day et al., 2009; Hoffman et al., 2011). As 

highlighted by Zaccaro (2007, p.6) a major limitation of the leader development 

research is that frameworks are often “limited in their elucidation of central leader 

attributes” and that current efforts to identify leader attributes often lack clarity and 

coherence in their conceptualisation. Despite many different attributes having been 

proposed as possible antecedents of leader development, few multivariate models of 

leader development have been proposed and even less have been tested (Van Iddekinge 

et al., 2009). Extant approaches to developing multivariate models for the prediction of 

leader development will be discussed. Although this review is not an exhaustive list of 

all leader development models, it encompasses those most influential and relevant to the 

variables of interest to this research. 

Chan and Drasgow’s (2001) model of leader development offers a fairly broad 

multivariate approach to the understanding of the leader development process. The 

authors propose that personality, interests, and values influence an individual’s 

propensity to participate in leadership roles and training only through their influence on 

the semi-distal attributes of leader self-efficacy, leadership experiences, and motivation 

to lead. The authors propose this latter variable relates to individuals’ propensity to seek 

out participation and experience in leadership roles, which in turn relates to their social 

knowledge, leader effectiveness, and style of leadership. In this model, the role of 

domain-specific interest is advanced as directly contributing to domain-specific ability. 
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The authors posit that general cognitive ability contributes both directly and indirectly 

to the total intra-individual resources available for leadership performance through its 

influence on the individual’s domain-specific ability, and as a mediator between 

leadership participation and how much social knowledge is gained through this 

participation. This model pioneered the integration of the leader development process 

with the leader performance process, and acknowledges that the emerging leader exists 

within a particular operating environment and that contextual factors, such as group 

dynamics, may also influence one’s leader effectiveness (Hendricks & Payne, 2007). 

Preliminary testing of this model found some support for the proposed links, including 

that the effects of distal personality variables on leader performance were mediated by 

leader self-efficacy; however, overall model fit is yet to be determined (Hendricks & 

Payne, 2007; Ng, Ang, & Chan, 2008).  

Day, Harrison, and Halpin (2009) proposed their model of Environmental and 

Individual Effects on Leader Development (Figure 13.2, p.202), which focused on the 

influence of the more proximal, and developable antecedents of leader development. 

This model proposed that individual differences, including goal-orientation, self-

efficacy, and self-awareness, as well as variables influencing the developmental quality 

of leadership experiences, including assessment, challenge, and support (see McCauley 

& Van Velsor, 2004), contribute to the leader development process (Day et al., 2009). 

These predictors may combine to influence an individual’s ability for leader-related 

skill acquisition, the development of leader competencies and expertise, and the 

development of a leader identity (Day, et al., 2009). This is an important model for 

considering leader cognitions, such as leader identity, as pertinent meso-level outcomes 

of leader development, rather than purely focusing on the more visible leader 

competencies and expertise.  
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 More recently, Maurer and Lippstreu (2010) proposed a four-stage path model 

of leader development, which focused on the prediction of an individual’s involvement 

in leader development initiatives. In this model, general traits (e.g., personality) and 

experiential history (prior participation in development and prior leadership experience) 

were proposed to lead to greater learning goal orientation and leader identity. The 

authors argued that situational support and individual characteristics lead to greater 

leader self-efficacy and self-efficacy for development, which in turn results in greater 

motivation to lead and motivation to develop as a leader, and greater intention to 

participate in development over time. The authors asserted that intentions are important 

constructs to consider in development because the intention to close a gap in one’s skill 

or knowledge base is often the first step to pursuing developmental activities. Indeed, 

another study by the same lead author, with a sample of 800 US workers, found that 

motivation and intentions related to involvement in a wide variety of development 

activities (Maurer et al., 2003).  

With the exception of the Chan and Drasgow (2001) model, which proposed 

cognitive ability as having a proximal influence on leader development, an assumption 

underlying these multivariate approaches is that predominately trait-based, enduring 

attributes are distal in their influence on behavioural outcomes and that they only relate 

to behaviours through their interaction with the proximal state-based attributes (Ford, 

Smith, Weissbein, Gully, & Salas, 1998; Zaccaro et al., 2004). Despite this general 

consensus, the presented models do differ in how they conceptualise how distal traits 

influence development (Van Iddekinge et al., 2009). One of the major implications of 

the model advanced by Chan and Drasgow (2001) is a clear distinction between the 

dispositional attributes that are likely to be unchangeable in response to developmental 

interventions, and the proximal attributes that are likely to be malleable in response to 

experience, and which sustain development over time (Zaccaro, 2007). 
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A major difference in the outcomes proposed by the aforementioned models is 

that the Maurer and Lippstreu model focused on the prediction of an individual’s 

involvement in leader development initiatives, whereas the former two models focused 

on indicators of actual development (i.e., cognitive changes). Another discrepancy 

between the models is the conceptualisation of motivation and its role in producing 

leader cognitions and behaviours, which varies from a semi-distal influence (Chan & 

Drasgow, 2001), to a proximal influence (Maurer & Lippstreu, 2010). Avolio and 

Hannah (2010) have subsequently argued that the most relevant motivational precursors 

to leader development are malleable over time in response to developmental initiatives, 

and subsequently sit firmly as proximal attributes, rather than distal attributes.  

Leader developmental readiness. A final multivariate model of leader 

development is Avolio and Hannah’s (2008) Leader and Organisational Developmental 

Readiness model, which unlike the previous models, focuses solely on proximal 

predictors of leader development. The authors assert that in order for individuals to 

benefit optimally from leader development, they must first be ready to develop as 

leaders. Their model posits that individuals’ trajectories of development, and the 

direction of their spirals of development in leader cognitions and competencies, may be 

influenced by their ability and motivation to engage in leader development (i.e., their 

respective levels of developmental readiness; Avolio & Hannah, 2009). Leader 

developmental readiness (LDR) specifically refers to one aspect of adult development, 

consisting of both the ability and the motivation to attend to, make meaning of, and 

effectively accommodate new leadership-relevant knowledge and performance feedback 

into one’s long-term memory structures, as well as the ability to employ this 

information during the formation of leader self-concept beliefs (Avolio & Hannah, 

2009; Boyce et al., 2010; Hannah, 2006; Hannah & Lester 2009; Lord & Hall, 2005). 

Greater ability and motivationally based resources support an individual’s persistence in 
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learning from developmental activities and experiences over time (Avolio & Hannah, 

2008). Differences in LDR can be used to help explain why some individuals who are 

exposed to particular interventions or developmental opportunities experience 

accelerated leader development, whereas other individuals who participate in the same 

experiences fail to show the same positive trajectories of development over time 

(Avolio & Hannah, 2008; Dragoni et al., 2009). Elevated levels of LDR are proposed to 

promote positive trajectories of leader development through preparing the individual to 

engage in a greater breadth of both planned and unplanned learning experiences and 

leadership formative experiences, and to more effectively engage with, reflect upon, and 

learn from these experiences (Avolio & Hannah, 2008; Hannah, 2006; Hannah & 

Avolio, 2010; Hannah & Lester, 2009). The influence of LDR on leader effectiveness is 

proposed to occur indirectly, through the importance of LDR in the development and 

activation of self-schemas, and the processing of that self-knowledge into efficacy and 

identity beliefs, and subsequent changes to self-concept, which then lead to changes in 

observable behaviours (Hannah, 2006; Hannah et al., 2008). When we think about 

studying one’s LDR, we are interested in how it relates to one’s development of a leader 

self-concept, as well as how this relates to emergence as a leader and effectiveness in 

leading, in terms of both initial levels of these outcomes, as well as change in these 

outcomes over time.  

Components of leader developmental readiness. Hannah (2006) argued that 

readiness for leader development includes learning goal orientation, self-concept clarity, 

and metacognitive ability. The subsequent Leader and Organisational Developmental 

Readiness model (Avolio & Hannah, 2008) separated LDR into five ability and 

motivationally based readiness dimensions: leader self-complexity, meta-cognitive 

ability, self-concept clarity, goal orientation, and developmental efficacy, with the 

former three being the ability components of LDR and the latter two the motivational 
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components. More recently, Hannah and Avolio (2010) expanded upon this model and 

postulated a third motivational factor: interest in leadership. All of these leader 

developmental readiness variables have been proposed to be somewhat malleable over 

time in response to leader experiences (Hannah & Avolio, 2010). Like the 

aforementioned Maurer and Lippstreu (2010) model, the Avolio and Hannah (2008) 

model also takes into account the role of context in shaping the leader development 

process, wherein, readiness climate, along with leadership formative experiences, may 

act as mediators between readiness for development and developmental outcomes.  

Preliminary attempts have been made to validate the Avolio and Hannah (2008) 

model. Pilot experiments conducted with a US military sample determined that learning 

goal orientation, efficacy, self-concept clarity, and meta-cognitive ability all accounted 

for unique variance in transformational leadership, authentic leadership, leadership 

efficacy, leader performance, and the extent to which participants engaged in training 

(Hannah & Avolio, 2007). These findings are consistent with Hannah’s (2006) earlier 

findings that learning goal orientation, existing schemas, self-concept clarity, efficacy 

beliefs, and meta-cognitive ability all interact to enhance one’s readiness for leader 

development. The measurement of leader self-complexity has been restricted by the lack 

of theory conceptualising and operationalising this construct, as well as the lack of 

existing scales that are able to measure this construct without time-intensive 

administration procedures (Avolio & Hannah, 2008)2. Recent work to model the LDR 

construct (Steele & Day, 2012) found it to be best conceptualised as an aggregate causal 

construct (Johnson, Rosen, & Chang, 2011); wherein causal action flows from the 

dimensions to the LDR construct, such that the construct is a combination of its 

                                                 
 
 
2 Sean Hannah has recently sought to advance work on the measurement of leader self-complexity – see 
Hannah, Balthazard, Waldman, Jennings, and Thatcher (2013). 
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dimensions. Assessment of the efficacy of the aforementioned LDR dimensions as 

predictors of leader development trajectories will form the basis of this thesis. 
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CHAPTER FOUR:  Research Aims and Hypotheses  

 

Chapter Overview  

The purpose of this chapter is to clarify the aims of this research, and to present 

the methodological and theoretical contributions of the projected findings to the area of 

leader development. Theory will be presented on each of the LDR dimensions, which 

will then lead into rationale for each hypothesis of this study, linking LDR to leader 

development outcomes.  

 

Research Aims and Contributions of the Study 

Aims and empirical contributions. This current research project addresses the 

lack of empirical research into the proximal antecedents of leader development, as well 

as the inter-individual and intra-individual developmental changes that underpin the 

leader development process. Specifically, the central aim of this research was to provide 

empirical findings to support the role of LDR as a proximal antecedent of leader 

cognitions, leader emergence, and leader effectiveness. Despite some notable exceptions 

to create clarity in our understanding of the LDR construct (e.g., Steele & Day, 2012), 

to date, the construct remains largely ill-defined, with no clear consensus of its most 

pertinent dimensions, nor how each of these relate to leader development over time  

(Day, 2011; Day, 2012; Zaccaro, 2012). This research expands upon the limited, 

predominately cross-sectional empirical findings (e.g., Hannah & Avolio, 2007) to 

provide clarity on the relationship between LDR and leader development. It is argued 

that one of the pertinent, testable standards for inclusion as a dimension of LDR relates 

to whether each proposed dimension is found to independently link to leader 

development outcomes, and whether these relationships are found to persist across time. 

Demonstrating the link between LDR and leader development over time is paramount in 
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establishing LDR as a useful predictor for estimating individual’s trajectories of growth 

in leader development.  

A second aim of this research was to investigate the role of self-attention in the 

leader development process. Previous research linking leader development and self-

attention (Hannah, 2006) failed to differentiate between positive and negative forms of 

self-attention. This study seeks to close this research gap by assessing the extent to 

which methods of self-attention (i.e., reflective self-attention versus ruminative self-

attention) differentially aid or hinder development. 

Methodological aims and contributions. The majority of social science research 

is focused on understanding human phenomena at one point in time, and the vast 

majority of previous research looking to understand the precursors to leader 

development has been conducted cross-sectionally. To date, only cross-sectional or 

quasi-longitudinal studies have linked learning goal orientation, efficacy beliefs, self-

concept clarity, and meta-cognitive ability to leader development outcomes. This 

research aims to advance this existing research by looking at the relationship between 

LDR and leader development across time. Cross-sectional methods offer only limited 

insight into the actual process of leader development and why different individuals 

progress along varying life trajectories (DeRue & Workman, 2011). It has been argued 

that because leader development can be conceptualised as falling within the wider span 

of adult development and involves continuous change over time, a greater 

understanding of this process will come about through longitudinal research (Atwater et 

al., 1999; Day & Harrison, 2007; Day & Sin, 2011; Day et al., 2009). A longitudinal 

design allows for the tracking of intra-individual and inter-individual change in 

developmental trajectories over time, which is particularly essential in the study of 

leader development given that the maturation of cognitive processes related to 

development and the subsequent growth in leader effectiveness may occur very 
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gradually, over extended periods of time (Li et al., 2011; Lord & Hall, 2005; Ployhart, 

Holtz, & Bliese, 2002). Subsequently, there is a longstanding call for more longitudinal 

designs for research investigating the antecedents of leader development (e.g., Atwater 

et al., 1999; Day et al., 2009; DeRue & Workman, 2011; Murphy, 2011; Li et al., 2011; 

Lowe & Gardner, 2000; Reichard & Avolio, 2005; Yukl, 2006). Leading approaches to 

advancing the leader development scholarship (e.g., Day & Sin, 2011) have employed 

longitudinal modelling in tracking developmental trajectories over time, and 

preliminary analyses by these researchers suggest that an extensive measurement period 

may be necessary to examine the factors influencing leader development. This same 

longitudinal approach is required to advance the LDR literature.  

The second methodological contribution of this study is as a multi-level study of 

leader development, which allows differences between individuals, as well as changes 

within individuals, to be modelled. Previous research in this field has been narrowly 

focused on inter-individual differences that facilitate the emergence or effectiveness of 

leaders, and very few studies have looked at both inter-individual and intra-individual 

differences and their relationship with leader development within the same analyses 

(Oliver et al., 2011; Popper & Mayseless, 2007). The design of the current study allows 

for the tracking of multi-level developmental changes over time, and subsequently, this 

research seeks to meet the call of leading researchers (e.g., Day & Harrison, 2007; 

Hannah, 2006; Lord & Emrich, 2001) for multi-level research into leader development.  

The premise of this study is that all individuals, regardless of their participation 

in formal leader development programs or their formal organisational title may develop 

as leaders at varying rates. Given the conceptualisation of leader development as an 

adult development process that involves continuous change over time (Day, Harrison, & 

Halpin, 2009), the study of leader development need not to be isolated to assessing 

individuals undertaking formal development. Conversely, researchers should be 
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interested in the covariation of leader development predictors and outcomes of 

development, across time, and in diverse groups, which include those individuals 

traditionally perceived as leaders, as well as those who are not. Subsequently, while 

recent investigations into the proximal antecedents of leader development (e.g. Day & 

Sin, 2011) have employed samples undergoing formal development, the current sample 

will include individuals across organisational levels, regardless of their participation in 

formal developmental activities. It is hoped that this method will allow for a greater 

understanding of the leader developmental process across a range of individuals who 

will be at varying levels of their life-long development as a leader. It was anticipated 

that the yearlong span of this study would be adequate to capture on-going 

development.  

The next section will present each proposed dimension of LDR and relevant 

theory and empirical results relating each of these to outcomes of leader development. 

As presented in Figure 1, the LDR dimensions are proposed to relate individually to the 

outcomes of leader identity, leader self-efficacy, leader emergence, and leader 

effectiveness. Hypotheses regarding each relationship will be presented.  
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Ability leader developmental readiness dimensions 

Meta-cognitive ability. Meta-cognitive ability (MCA) has been defined as the 

capacity for higher order processing, or more simply, individuals’ abilities to think 

about the way they think and learn (Flavell, 1987). In terms of leadership, a well-

developed MCA will allow individuals to consider whether their processes of reflection 

about their leadership experiences are adaptive, or whether these interpretations are 

clouded by emotions or other maladaptive processes (Avolio & Hannah, 2008). MCA 

has been positively linked to leader effectiveness and executive leadership in complex 

domains (Zaccaro et al., 2004). MCA is proposed to enable greater self-reflection 

through the meta-management of self-regulatory processes and meaning making from 

developmental experiences (Hannah, 2006; Hannah & Avolio, 2010). MCA has been 

linked to greater self-concept clarity and goal orientation, as well as greater initial levels 

Figure 1. Leader Developmental Readiness and its Predicted Links to Leader Development. 
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of leader efficacy beliefs (Hannah, 2006), as well as a greater ability to develop 

generalised efficacy beliefs over time (Schmidt & Ford, 2003). Although cross-sectional 

findings have linked MCA with leader performance, authentic leadership, and 

transformational leadership (Hannah & Avolio, 2007), research has failed to elucidate 

the link between MCA and leader effectiveness across time. 

Based upon the aforementioned theory that MCA may bolster adaptive 

processing of developmental experiences (Avolio & Hannah, 2008), and extant 

empirical results of MCA as a predictor of initial levels of leader cognitions and leader 

effectiveness (Hannah & Avolio, 2007), it is predicted that MCA will assist the 

individual in adaptively processing leader experiences across time, and subsequently 

contribute to developing initial levels of leader cognitions (i.e., intercepts), and 

demonstrating competence as a leader, as well as relating to development of these 

variables over time (i.e., slopes).  

Subsequently, the following hypotheses were formulated:  

 

 H1: Meta-cognitive ability will positively relate to: 

a. initial levels of I.) leader identity, II.) leader self-efficacy, III.) leader 

emergence, & IV.) leader effectiveness, as well as  

b. growth trajectories of I.) leader identity, II.) leader self-efficacy, III.) 

leader emergence, & IV.) leader effectiveness, over time. 

 

Self-concept clarity. Self-concept clarity (SCC) represents the level of 

confidence that individuals have in their self-perceptions, and the consistency in these 

beliefs over time (Campbell et al., 1996; Hannah & Avolio, 2010). A high level of SCC 

is represented by a clearly defined and internally stable self-concept (Campbell et al., 

1996). SCC is a sub-component of one’s overall self-awareness, with self-awareness 
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proposed as a multifaceted and hierarchically ordered construct that develops over time 

through self-attributions of one’s behaviour and contextual feedback, such as 

interactions with others (Avolio & Hannah, 2008).  

It has been proposed that individuals with greater clarity are more likely to 

understand their strengths and weaknesses accurately, reducing both over and under-

confidence (Avolio & Gardner, 2005; Hannah & Avolio, 2010). SCC has been linked to 

a higher propensity to re-attempt tasks, even those in which the outcome has previously 

been negative, which facilitates enhanced learning (Hannah  & Avolio, 2010; Hannah et 

al., 2008). An enhanced ability for self-explication may also facilitate a greater 

understanding of how newly acquired and newly developed KSAs integrate with one’s 

self-concept (Avolio & Gardner, 2005; Hannah & Avolio, 2010).  

 It is thought that individuals with greater SCC will have a more solid basis from 

which they can modify their self-concept in response to experience, and because of this 

link SCC is proposed to relate to leader identity (Avolio, 2008). SCC is also proposed to 

be important in promoting self-attention processes, as well as facilitating a greater 

understanding of one’s patterns of self-attention (Campbell et al., 1996).  

It has been suggested that more research is required in order to ascertain the role 

of self-awareness, and specifically the role of SCC, in the leader development process 

(Avolio & Hannah, 2008). Most of the empirical work looking at the link between SCC 

and leader development has been conducted more broadly, assessing the role of self-

awareness and self-explication on development. From the coaching literature, it has 

been shown that self-awareness relates to greater engagement in coaching, a clearer 

sense of one’s strengths and weaknesses, increased awareness of the effects of one’s 

own actions, and an increased ability to assume responsibility for these actions (Tesluk, 

2011). Self-explication, which has been presented as a basis for authentic leadership 

(Avolio & Gardner 2005; Sparrowe, 2005), has been linked to greater overall levels of 
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positive self-evaluations, which are likely to bolster one’s confidence for development 

(Hannah et al., 2009). SCC has also been shown to predict initial levels of agentic 

leadership efficacy (Hannah, 2006; see also Hannah et al., 2008), along with these 

efficacy beliefs over time (Hannah, 2006). Agentic leadership efficacy is a multi-

dimensional construct encompassing a leader’s efficacy beliefs for thought and self-

motivation, action, and available means (Hannah, 2006), and differs from the leader 

self-efficacy measured in this study, which is a uni-dimensional construct interested in 

individuals’ confidence in their ability to lead, regardless of available means, which are 

likely to vary across time, and levels of which are likely to be dependent on one’s 

formal organisational role. One of the premises of the current study is that all 

individuals are able to develop as leaders, regardless of their formal leadership roles, 

and as such it is important to assess how one’s readiness for leader development relates 

to non-resource and non-formalised role dependent leader self-efficacy beliefs. 

Additionally, Hannah’s study only assessed the relationship between SCC and agentic 

leadership efficacy across two time periods. This study is looking to expand on these 

findings, and investigate this relationship over a longer period of development, and 

across three measurement periods. Given that trajectories of development cannot be 

accurately modelled across any less than three measurement periods, this process will 

allow us to gain a more accurate picture of the how these variables co-vary over time 

(Singer & Willett, 2003).   

Based upon the aforementioned theory that greater SCC may provide the 

individual with a more solid basis from which to modify their self-concept in response 

to experience (Avolio, 2008; Avolio & Gardner, 2005), it is predicted that SCC will 

assist individuals in integrating their leader experiences into their self-concept, and 

subsequently contribute to developing initial levels of leader cognitions (i.e., intercepts), 

as well as relating to the development of leader cognitions over time (i.e., slopes). 
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Additionally, based upon the aforementioned theory that SCC may allow 

individuals to more accurately understand their strengths and weaknesses (Avolio & 

Gardner, 2005; Hannah & Avolio, 2010), it is predicted that SCC will relate to initial 

levels of leader emergence and effectiveness. The theory that SCC will increase 

individuals’ propensity to attempt and re-attempt tasks that align with their self-concept 

(Hannah & Avolio, 2010; Hannah et al., 2008), suggests that SCC is also likely to 

bolster leader emergence and effectiveness over time. 

Subsequently, the following hypotheses were formulated:  

 

 H2: Self-concept clarity will positively relate to:  

a. initial levels of I.) leader identity, II.) leader self-efficacy, III.) leader 

emergence, & IV.) leader effectiveness, as well as  

b. growth trajectories of I.) leader identity, II.) leader self-efficacy, III.) 

leader emergence, & IV.) leader effectiveness, over time. 

 

Motivation Leader Developmental Readiness Dimensions 

Learning goal orientation. Goal orientation is broken down into three distinct 

dimensions: learning goal orientation, performance-prove orientation, and performance-

avoid orientation, and of these, learning goal orientation (LGO) is proposed to be the 

most beneficial for sustained and successful performance (VandeWalle, 1997). LGO is 

considered a meso-level construct that proximally facilitates performance, and out of the 

three types of goal orientation is considered to encompass the most adaptive response 

patterns for promoting development (Dweck, 1986; Maurer & Lippstreu, 2008). 

Individuals with a strong LGO have well-developed self-regulation skills, which allows 

them to manage their thoughts and behaviours in response to dynamic task and role 

demands (Dragoni et al., 2009; Kanfer, 1992).  
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Of the three types of goal orientation, only LGO has been reliably linked to 

positive leadership and leader development outcomes (Dragoni et al., 2009; Fisher & 

Ford, 1998; Roberts et al., 2012). Having a LGO is associated with an intensified 

motivation to seek out challenging work experiences as a method through which new 

skills may be mastered and professional development may occur (Day et al., 2009). 

LGO is also thought to support spirals of leader development through its motivational 

component in encouraging greater persistence in developmental experiences, and 

through providing heightened motivational resources for learning from these 

experiences (Dragoni et al., 2009). Individuals with a strong LGO are then able to 

extract lessons learnt from these experiences, which in turn increases competence and 

confidence in one’s abilities (Dragoni et al., 2009; Hannah, 2006; Klein & Zeigert, 

2004). Individuals with a strong LGO are also more likely to accept task failure in the 

pursuit of development and tend to interpret feedback more constructively than 

individuals with a weak LGO (Avolio, 2003; Day & Sin, 2011; Hannah, 2006).  

There is some debate as to the malleability of LGO over time, with some 

researchers (e.g., Hannah, 2006) conceptualising it as a fairly stable dispositional trait, 

whereas other theorise the existence of state-level LGO, which is responsive to one’s 

leadership experiences, expectancies, valued rewards, work-group climate, and 

exchanges with peers and supervisors (Dragoni, 2005; Maurer & Lippstreu, 2010). 

State-level LGO is thought to be able to be temporarily induced in experimental 

conditions (Dweck, 1986).  

Empirical research investigating the role of LGO in the leader development 

process has found that higher levels of LGO are linked to a greater tendency to seek out 

leader self-development opportunities (Boyce, Wisecarver, & Zaccaro, 2005; Roberts et 

al., 2010). The link between the developmental benefit of an assignment and the 

ensuing development of competence has been found to be greater for those with a strong 
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LGO (Dragoni et al., 2009). For individuals entering a leader development program, 

LGO has been positively linked with initial levels of leader effectiveness and efficacy 

beliefs, and changes to these variables over time (Day & Sin, 2011; Hannah, 2006; 

Kanfer, 1990). In their study, Day and Sin assessed leader effectiveness with five broad 

items tapping general leader effectiveness, including “This person is a team leader”. 

The current study seeks to expand on Day and Sin’s findings by gaining a more in-depth 

understanding of how LGO relates to a range of specific leader competencies – 

including talent leadership, change leadership, and relationship and networking 

leadership. As discussed in Chapter Two, the competencies that a leader may be 

required to exhibit are vast and may vary from visionary and empowering behaviour 

(House & Shamir, 1993), to initiating and implementing change (McCauley & Van 

Velsor, 2004). Subsequently, it is important to look at these competencies discretely, as 

to determine whether LGO, and the other LDR dimensions, relate to all leader 

competencies equally or whether one’s LDR is more important in the prediction of 

certain types of leader competencies. Such information would be useful for determining 

under what circumstances LGO may be a useful metric for assessment or selection in 

organisations.  

The idea that LGO relates to enhanced efficacy beliefs has been theorised 

(Kanfer, 1990), and demonstrated (Hannah, 2006; Phillips & Gully, 1997). However, 

these empirical studies assessed efficacy in terms of agentic leadership efficacy or more 

generalised forms of efficacy beliefs. As discussed in relation to SCC, agentic 

leadership efficacy is a multi-dimensional construct encompassing efficacy beliefs for 

thought, self-motivation, action, and available means, which differs from the uni-

dimensional leader self-efficacy of interest in this study (Hannah, 2006). There is value 

in investigating the relationship between LGO and leader self-efficacy, given that, 

unlike agentic leadership efficacy, this construct is not dependent upon perceived 
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resources and relates specifically to the level of self-confidence that individuals have in 

their ability to develop as leaders, which is important to leader-specific development 

that may not be tied to resource availability, relate to one’s role, or one’s involvement in 

formal leadership interventions. Additionally, there is value in looking at the 

relationship between LGO and leader self-efficacy across three time periods, when 

previous research can only offer quasi-longitudinal designs (e.g., Hannah, 2006). As 

previously mentioned, a minimum of three time periods allows for more accurate 

modelling of the covariation between variables (Singer & Willett, 2003). Longitudinal 

assessment of leader development is required in order to ascertain whether the influence 

of LGO persists over time, and can subsequently be employed for predictive purposes.   

Based upon the aforementioned theory that LGO may facilitate positive spirals 

of leader development through encouraging motivation for learning (Day et al., 2009), it 

is predicted that LGO is likely to relate to greater initial levels (i.e., intercepts) of 

identity as a leader, leader self-efficacy, and subsequent emergence into leader roles and 

effectiveness in these roles. Based upon the theory that LGO may relate to greater 

persistence in developmental experiences over time (Dragoni et al., 2009), as well as 

extant empirical results relating LGO to more generalized forms of efficacy across time 

(Phillips & Gully, 1997), it is also predicted that a LGO will be an important facilitator 

of leader development over time (i.e., slopes). 

 Subsequently, the following hypotheses were formulated:  

 

 H3: Learning goal orientation will positively relate to: 

a.   initial levels of I.) leader identity, II.) leader self-efficacy, III.) leader     

emergence, & IV.) leader effectiveness, as well as  

b.   growth trajectories of I.) leader identity, II.) leader self-efficacy, III.) 

leader emergence, & IV.) leader effectiveness, over time. 
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Developmental efficacy. Developmental efficacy (DE) is a task and context 

specific form of efficacy beliefs, representing individuals’ levels of confidence that they 

can effectively develop specific competencies (Bandura, 1997; Hannah & Avolio, 

2010). DE promotes the individual’s self-assessment of their abilities for development, 

the motivation to allocate effort towards intended developmental activities, greater 

engagement in such activities, and increased propensity to set developmental goals 

(Hannah & Lester, 2009). In the realm of leadership, greater DE is proposed to result in 

heightened effort towards pursuing opportunities to develop as a leader (Avolio & 

Hannah, 2008; Lord & Hall, 2005). Conversely, individuals with low levels of DE may 

focus on identifying and avoiding risks, rather than pursuing developmental 

opportunities (Hannah, 2006).  

The limited empirical research linking DE to development has focused on the 

related concept of domain-specific learning efficacy, which has been shown to predict 

skill acquisition, self-regulatory processing (Kanfer & Ackerman, 1989), and recall 

(Hertzog, Hultsch, & Dixon, 1989) in a training context. Research is lacking in 

demonstrating the relationship between DE and leader development; however, based 

upon theory that DE may result in a great propensity to set developmental goals and to 

seek out developmental opportunities (Hannah, 2006; Hannah & Lester, 2009; Lord & 

Hall, 2005), it is predicted that DE is likely to positively relate to initial levels of leader 

cognitions, as well as emergence as a leader, and leader effectiveness. Additionally, the 

theory that higher levels of DE may relate to greater effort in developing as a leader and 

greater engagement in the developmental experience (Avolio & Hannah, 2008; Hannah 

& Lester, 2009) suggests that DE will positively relate to these outcomes across time.  

 Subsequently, the following hypotheses were formulated:  
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 H4: Developmental efficacy will positively relate to: 

a. initial levels of I.) leader identity, II.) leader self-efficacy, III.) leader 

emergence, & IV.) leader effectiveness, as well as  

b. growth trajectories of I.) leader identity, II.) leader self-efficacy, III.) leader 

emergence, & IV.) leader effectiveness, over time. 

 

Interest in leadership. Interest is a topic specific, affective, and intrinsic 

motivation orientation, pertaining to an individual’s level of psychological arousal, and 

which directs the individual’s attention (Hannah & Avolio, 2010; Hannah & Lester, 

2009). This increased arousal requires both situational interest (the topic is interesting) 

and individual interest (the person finds the topic of interest; Hidi, 1990). In this way, a 

topic (e.g., leadership) is not intrinsically interesting but requires individuals to find it 

interesting (Valsiner, 1992), and subsequently, interest is a result of individuals’ 

interactions with their environment (Krapp, 2002). An individual’s interest may be 

fleeting, or the individual may have an enduring dispositional interest to a topic (Hidi & 

Renninger, 2006); however, individuals’ preferences towards certain topics tend to be 

fairly stable over the lifespan (Hidi & Renninger, 2006; Valsiner, 1992). Interest 

consists of both cognitive and affective components, and high levels of interest are 

typified by positive affect and greater knowledge of the topic of interest (Renninger, 

Hidi, & Krapp, 1992, 2000; Schiefele, 1991). 

The training literature has shown high levels of interest to correspond with deep 

processing of relevant materials, such as training texts and seminars, and placing a high 

value on the acquisition of knowledge (Schiefele, 1991). Interest has also been linked to 

increased learning and program content retention (e.g., Schraw, Bruning, & Svoboda, 

1995). Greater interest has also been linked to a greater propensity to process high 

interest, domain-specific information by employing more intra-topic elaborations and 
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developing more inter-topic cross references between new information and existing 

schemas, resulting in greater content recall (Hidi & Renninger, 2006; Renninger et al., 

1992). A link has been proposed between one’s level of interest and one’s efficacy for 

learning, such that efficacy may be increased through increasing one’s positive feelings 

and psychological arousal linked to a particular topic, and subsequent interest in that 

topic (Bandura, 1997; Hannah & Lester, 2009; Hidi & Harachiewicz, 2000).  

It has been proposed that greater interest in leadership (IL) will lead to greater 

agency and ownership in the leader development experience, as well as greater learning 

of, and attention to leader developmental material, and subsequently a greater tendency 

towards adopting leader roles (Hannah & Avolio, 2010; Hidi & Renninger, 2006; 

Schraw & Dennison, 1994). Interest has also been posited to be important in predicting 

proactive learning of leadership skills and learning from leadership experience (Chan & 

Drasgow, 2001). A leader’s IL is also proposed to have a flow-on effect for the 

motivation of followers, such that leaders with a high level of IL may be more likely to 

allocate greater resources to assist the leader development of subordinates, such as 

providing increased funding and support for mentoring programs (Deci, 1992; Hannah 

& Lester, 2009). In this way, IL is likely to be important for bolstering leader 

development at all organisational levels. Given that it may be necessary for emerging 

leaders to take proactive steps to engage in leader development, their sustained interest 

in in their own leader development, and in the area of leadership more broadly, is of 

high importance to the long-term success of their development (Chan & Drasgow, 2001; 

Deci, 1992; Lord & Hall, 2005).  

Despite emerging thought (e.g., Avolio & Hannah, 2008) that IL is likely to be 

an important antecedent of leader development, these relationships have yet to be 

established empirically, and to date, the most relevant findings of the role of IL in 

development have been from the training literature relating to the acquisition and 
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processing of training knowledge (e.g., Schiefele, 1991). The current study seeks to 

advance the interest literature through looking at the role of leadership-specific interest 

and its role in the leader development process.  

Based upon the aforementioned theory that IL relates to greater agency in 

developmental experiences (Hidi & Renninger, 2006), and that topic-specific interest is 

proposed to relate to learning efficacy through increasing positive feelings and 

psychological arousal linked to a particular topic (Bandura, 1997; Hannah & Lester, 

2009; Hidi & Harachiewicz, 2000), it is proposed that IL may relate to initial levels of 

leader cognitions (i.e., intercepts), and that greater positive feelings and arousal will 

relate to greater leader cognitions over time (i.e., slopes).  

Given that IL is proposed to relate to proactivity in the leader development 

experience, and subsequently a greater tendency towards adopting leader roles (Chan & 

Drasgow, 2001; Hannah & Avolio, 2010; Hidi & Renninger, 2006; Schraw & 

Dennison, 1994), it is also predicted that IL will relate to greater initial levels of leader 

emergence and leader effectiveness. The proposed relationship between IL and 

proactivity in the leader development experience, and increased learning from 

experience (Chan & Drasgow, 2001) has led to the hypotheses that IL will also relate to 

increased leader emergence and leader effectiveness over time.  

Subsequently, the following hypotheses were formulated:  

 

 H5: Interest in leadership will positively relate to: 

a.  initial levels of I.) leader identity, II.) leader self-efficacy, III.) leader 

emergence, & IV.) leader effectiveness, as well as  

b. growth trajectories of I.) leader identity, II.) leader self-efficacy, III.) leader 

emergence, & IV.) leader effectiveness, over time. 
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The Role of Self-attention in the Leader Development Process 

Self-attention has been proposed as a self-regulatory process pertinent to the 

leader development process (Hannah, 2006; Steele & Day, 2013), and assessing this 

relationship will form the final two hypotheses of this study. Self-regulatory behaviours 

are defined as self-initiated processes that enable individuals to guide their goal-directed 

activities over time (Carver & Scheier, 2013; Zimmerman, 2000). Self-regulation 

encompasses a wide range of behaviours, including self-monitoring and deducing the 

causes and effects of one’s behaviour, judgment of one's behaviour in relation to 

personal standards and environmental circumstances, and affective self-reactive 

behaviours, such as the ability to inhibit motor and language acts that are inappropriate 

to a particular setting or situation (Bandura, 1997; Carver & Scheier, 2013). Self-

regulation consists of both emotional and cognitive control aspects; wherein high 

emotional control reduces the prevalence of negative emotions when considering one’s 

failures, and diverts attentional resources towards adaptive task-diagnostic thought 

patterns (Baumeister & Heatherton, 1996; Carver & Scheier, 2013; Gross, 2002; 

Zimmerman, 2000). A high level of emotional control has been shown to be particularly 

important for learning in early phases of skill acquisition, in which errors and setbacks 

are most likely to occur (Carver & Scheier, 2013). However, an absence of negative 

emotion is insufficient to ensure learning, and subsequently, cognitive control is also 

important in learning and development; wherein, cognitive control encompasses 

planning and monitoring behaviours as well as evaluation of one’s progress during task 

performance, and considering the causes of ones errors and attempting to rectify these 

errors (Carver & Scheier, 2013).  

The self-attention literature was born from studies into self-consciousness and 

internal states awareness (Silvia, Eichstaedt, & Phillips, 2005). When we think about 

knowing one’s self, clinical psychology tells us that it is often considered a beneficial 
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and important aspect of the therapeutic progress; however, if introspection is taken too 

far and leads to habitual self-focus this may be linked to negative affect, neuroticism, 

and psychological distress (Trapnell & Campbell, 1999). Hence, when we think about 

self-attention, it is imperative to separate it by the type of self-attention to which we are 

referring, and its motivational determinants (Silvia et al., 2005). Self-attention can 

subsequently be differentiated into reflective self-attention and ruminative self-

attention, and although both of these forms of self-attention involve heightened 

attention towards the self, they differ in terms of their motivational determinants (Silvia 

et al., 2005; Trapnell & Campbell, 1999). Reflective self-attention is conceptualised as 

an adaptive process, is thought to be motivated by curiosity and a genuine interest in 

knowing the self, and is characterised by openness, positivity, and a learning orientation 

towards self-discovery (Trapnell & Campbell, 1999). Reflective self-attention involves 

task, rather than self-diagnostic, thought patterns and assessing one’s performance for 

‘lessons learnt’ in order to stimulate learning and development, and is subsequently 

indicative of a high level of emotional control (Hannah et al., 2008; Trapnell & 

Campbell, 1999). Reflective self-attention assists individuals in assessing their 

strengths, and in directing goal-related behaviours towards developing their weaknesses 

by assisting in the identification of areas for future skill development, and consequently 

is also characteristic of a high level of cognitive control (Trapnell & Campbell, 1999). 

These reflective processes may allow for greater self-understanding of one’s strengths 

and weaknesses as a leader and may subsequently help to accelerate development 

(Hannah, 2006). Through engaging in reflective self-attention, individuals are able to 

assess self-generated and external feedback for highly pertinent performance-related 

information that may enable them to consider methods through which they may 

improve future performance, which in turn may result in greater efficacy beliefs and 

improved performance (Hannah, 2006; Ingram, 1990).  
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Alternatively, ruminative self-attention is motivated by negative antecedents, 

such as perceived threats, losses, or perceived injustices to the self (Silvia et al., 2004). 

This maladaptive form of self-attention is proposed to be characterised by self-doubt 

and has a repetitious aspect, such as repetitively examining a failure, each time with 

increasing levels of negative judgment towards this failure, and an inability to advance 

beyond these repetitious thoughts (Trapnell & Campbell, 1999). Ruminative self-

attention is characterised by destructive self-diagnostic, rather than task-diagnostic, 

thought patterns (Trapnell & Campbell, 1999). A high level of focus on failures and the 

accompanying high levels of negative affect, anxiety, and self-doubt that are associated 

with ruminative self-attention, are all representative of a low level of emotional control 

and an inability to self-regulate one’s cognitions towards more adaptive and task-

focused thoughts (Silvia et al., 2004). It has been proposed that an incessant focus on 

failures, and the subsequent lack of emotional control, may stimulate self-doubt, which 

in turn may reduce self-efficacy in one’s ability to develop or successfully enact desired 

organisational roles, reducing positive developmental outcomes (Trapnell & Campbell, 

1999). Additionally, self-diagnostic thoughts and failures in emotional control use up 

cognitive resources that could otherwise be used for developmental purposes, eliciting a 

negative impact upon learning and performance (Hannah et al., 2008; Kanfer & 

Ackerman, 1989). A newly emerging leader is proposed to be especially sensitive to 

social feedback, which can lead to unhelpful rumination on failures or on negative 

performance feedback (Hannah, 2006; Mumford, Marks, et al., 2000).  

Although self-focused attention is often thought of as momentary self-awareness 

(Carver & Scheier, 2013), it is proposed that patterns of self-attention and one’s 

propensity to self-attend, are domain specific, and relatively stable within each domain. 

It has, however, been suggested that methods of self-attention may be malleable to 

appropriate training and coaching techniques, or experimental conditions (Anseel, 
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Lievens, & Schollaert, 2009). One clinical study found that requesting participants to 

focus their attention on what went wrong with a past experience was sufficient to 

artificially evoke maladaptive reflection (Watkins & Teasdale, 2004). Other classic self-

regulation research has focused on experimental methods, such as placing a participant 

in a room with a mirror, to elicit greater self-attention (Carver, 1975). Put together, 

these findings suggest that although methods of self-attention are largely automated and 

somewhat resistant to change, appropriate interventions are able to influence these 

methods. Altering self-attention from an automatic process to a more conscious and 

self-directed procedure may be the first step in facilitating a shift from ruminative to 

reflective processes (Anseel, Lievens, & Schollaert, 2009). 

Given that leader development as a life-long process, which may inherently 

entail a low degree of formal structure and a lack of external guidance or monitors, the 

ability for ongoing and internal monitoring, motivation for self-initiated developmental 

activities, and sustained self-regulation of behaviour, are all paramount for ensuring 

successful development (Avolio & Gardner, 2005; Carver & Scheier, 2013). When 

applied to the emerging leader, it has been proposed that self-attention may influence 

leader effectiveness indirectly through facilitating changes in the development of leader 

self-efficacy and one’s overall self-concept (Hannah et al., 2008). Reflective self-

attention may also be important after leadership task performance by facilitating an 

increase in the cognitive elaboration of performance feedback, resulting in increased 

learning from such experiences (Anseel et al., 2009). It has also been proposed that in 

terms of leader development, increased self-attention will align self-concept with 

subsequent behaviours, such that for those who have a developed leader self-concept, 

self-attention will make this self-concept more salient and increase the likelihood that 

the individual will emerge into leader roles (Carver & Scheier, 2013). However, these 
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theories have not yet expanded on the roles of different types of self-attention in the 

leader development process. 

Research exploring the role of self-attention in the leader development process is 

in its infancy; however, extant scholarship does suggest self-attention may be important 

in facilitating leader development (e.g., Hannah, 2006; Komives, Owen, Longerbeam, 

& Osteen, 2005). A study by DeRue and colleagues found after-event reviews (AERs), 

which are structured reflection sessions, posited a positive effect on change in 

employees’ leader behaviours over time, compared to a control group who did not 

engage in AERs (DeRue et al., 2011). Given that AERs offer a standardized method to 

assist employees in processing and learning from their leadership experiences though 

encouraging the individual to advance from thinking about what went wrong to thinking 

about how it could be done better in the future, AERs lend themselves to positive forms 

of self-attention. Subsequently, DeRue et al.,’s study provides further evidence that 

reflective forms of self-reflection are likely to be important in the leader development 

process.  

A study by Hannah (2006) also assessed the role of self-attention in leader 

development, by asking participants to record the amount of time that they had reflected 

on their leader development. This study proposed that the extent to which the individual 

is able to constructively reflect upon, and learn from leadership experiences, would have 

a direct influence on perpetuating the relationship between leader emergence and leader 

effectiveness. Results from Hannah’s study demonstrated that the ability to engage in 

self-reflection about one’s leader development mediated how readiness for leader 

development translated into increased agentic leadership beliefs. Exploratory regression 

analyses also found that higher levels of MCA, SCC, LGO, and efficacy beliefs related 

to the time spent in dedicated reflection about one’s leader development, and that MCA 

and LGO together predicted a significant 40% of the level that participants self-reflected 
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over the course of the intervention. The author interpreted these results to suggest that 

emerging leaders with high levels of MCA and LGO were more likely to have 

heightened ability for self-explication and adaptive processing, whereas individuals 

with a weak LGO, a strong performance goal orientation, or low levels of MCA, were 

more likely to have reduced ability for self-attention. High levels of SCC are also 

proposed to bolster the individual’s ability to generate a realistic assessment of their 

capabilities and performance, and to accurately identify areas for future skill 

development through self-attention (Hannah et al., 2008).  

Although Hannah’s study provides some important findings for the role of self-

attention in the leader development process, in just asking participants to record the 

amount of time they had reflected on their leader development, the results failed to 

capture the content of this reflection. Hannah later conceded that it was not just the time 

spent thinking about one’s development that mattered, but the content of those thoughts 

that should be considered in future research (Hannah et al., 2008). Subsequently, 

research that assesses the differential influence of reflective versus ruminative methods 

of self-attention in leader development is needed.  

Although extant research has demonstrated that self-reflection is linked to leader 

behaviours (DeRue et al., 2011), no studies have looked at the differential role of 

reflective and ruminative forms of self-attention on the leader development process. 

Given that reflective self-attention is proposed to assist the individual in accurately 

assessing one’s strengths and weaknesses and in assessing feedback for important 

information, which may result in greater efficacy beliefs and improved performance 

(Hannah, 2006; Trapnell & Campbell, 1999), reflective self-attention is proposed to 

positively relate to leader development. Conversely, given that ruminative self-attention 

is proposed to lead to unhelpful rumination on failures or negative performance 

feedback (Hannah, 2006; Mumford, Marks et al., 2000), ruminative self-attention is 
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proposed to negatively relate to leader development. Although Hannah’s (2006) study 

demonstrated that self-attention is important in in the relationship between LDR and 

leader self-efficacy, it is proposed that self-attention may also be important in 

influencing how leader self-concept cognitions translate into leader behaviours. As 

mentioned, self-regulatory processes are proposed to increase the likelihood that 

cognitions will relate to behaviours within a given domain (Carver & Scheier, 2013), 

subsequently it is proposed that reflective self-attention will strengthen the relationship 

between leader self-efficacy and leader emergence, whereas ruminative self-attention 

will weaken this relationship. 

 Subsequently, the following hypotheses were formulated:  

 

 H6): Reflective self-attention will moderate the relationship between 

leader self-efficacy and leader emergence, over time, such that greater 

levels of reflective self-attention will strengthen the relationship between 

leader self-efficacy and leader emergence. 

 H7): Ruminative self-attention will moderate the relationship between 

leader self-efficacy and leader emergence, over time, such that greater 

levels of ruminative self-attention will weaken the relationship between 

leader self-efficacy and leader emergence.  
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CHAPTER FIVE:  Study Design and Methodology 

 

This chapter presents the methodologies employed in the data collection for this 

research project and in the development of a number of scales that were used in data 

collection. Scales were developed for the measurement of the Leader Developmental 

Readiness (LDR) dimension of meta-cognitive ability (MCA), self-concept clarity 

(SCC), developmental efficacy (DE), interest in leadership (IL), as well as for reflective 

self-attention and ruminative self-attention, and the outcome variables of leader identity, 

leader self-efficacy, and leader emergence. The process of scale development for each 

of these seven scales will be discussed. 

 

Research Design 

A longitudinal design was employed to evaluate changes in leader cognitions, 

emergence, and effectiveness, over time, as a function of participants’ LDR. This study 

was conducted over a 48-week period, with three phases of measurement, each 

approximately four months apart. 

 

Participants 

In total, 1835 employees were recruited from a multinational Indian-based 

information technology company to partake in this study. Of these 1835 employees, 

64% (1163) responded to at least one measure (M = 492, F = 54, no response = 617), 

with 1144 participants partaking in Time 1 data collection, 323 participants in Time 2, 

and 277 in Time 3. The sample consisted of adult project managers, with all participants 

reporting a minimum supervisory scope of managing at least one other employee. Job 

titles varied from ‘principal consultant’ to ‘senior project manager’, with an average 

tenure at Time 1 of 7.3 years. Participants were informed that this study was concerned 
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with ‘tracking their leader development over time’. Participants were asked to volunteer 

for the project in return for entry into a draw to win one of five prizes, with first prize 

being an iPad2. The same data was employed for both the development of the scales 

and for hypothesis testing, as has been conducted in published studies employing Rasch 

modelling procedures (e.g., Hibbard, Mahoney, Stockard, & Tusler, 2005). 

 

Measures  

This section outlines all measures employed in this study. Measurement of 

learning goal orientation (LGO) and leader effectiveness was achieved using scales 

already developed, and in use by the sponsor company. Measures for MCA, SCC, DE, 

IL, reflective self-attention, ruminative self-attention, leader identity, leader self-

efficacy, and leader emergence were developed using data collected in this study. Rasch 

measurement procedures were applied to the calibration of these scales.  

 

The Rasch Measurement Model 

Rasch measurement assumes that an individual’s responses on a particular scale 

are determined by two factors – one’s position on the underlying construct, and the 

difficulty of the item to endorse, and that both of these (person and item estimates) are 

located along the same continuum (Andrich & Styles, 2004; Green & Frantom, 2002). 

The likelihood of higher scores increases as participants report having more of the 

property being measured, and decreases as they have less of the property (Green & 

Frantom, 2002). Neither classical test theory (CTT) nor item response theory (IRT) 

allow for individuals and items to be modelled on the same scale (Andrich & Styles, 

2004). Some of the principles underlying Rasch measurement are related to ensuring 

measurement invariance, as stated by Georg Rasch: 
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“The comparison between two stimuli should be independent of which particular 

individuals were instrumental for the comparison; and it should also be independent of 

which other stimuli within the considered class were or might also have been compared. 

Symmetrically, a comparison between two individuals should be independent of which 

particular stimuli within the class considered were instrumental for comparison; and it 

should also be independent of which other individuals were also compared, on the same 

or on some other occasion” (Rasch, 1961, p.332). 

This quote essentially highlights the important ability of Rasch measurement to separate 

raw scores into person and item estimates, and subsequently ensure measurement 

invariance either between stimuli, or between individuals.  

Data analyses have often relied on analysing ordinal measures as though they 

were interval data; however, the Rasch approach provides a method from which linear 

measures may be constructed from ordinal data (Wright, 1996). A further benefit of 

Rasch measurement models is that they are more robust in handling missing data than 

CTT, which is particularly important given the longitudinal nature of the present study, 

which by its nature, tends to involve participant attrition (Day, 2013). The robustness of 

Rasch measurement comes from the ability to model item responses, rather than the 

sum of the total scale responses, as is the case for CTT (Andrich & Styles, 2004).  

 

Existing Company Scales 

In this study, the measurement of leader effectiveness and LGO was achieved 

using scales that were developed by researchers working at the sponsor organisation, 

and were already in use within the organisation. These researchers employed Rasch 

measurement procedures in the development of these scales. In the current study, these 

scales were administered using CAT methods, in which only those items from the 

overall pool of items that were expected to provide the most information about a given 
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individual (i.e., neither items that were too easy nor too difficult for the participant) 

were presented (Norris, 2001). With CAT, administration of items is stopped once an 

individual’s level on a certain variable can be estimated with minimal error (Norris, 

2001). Given that CAT assessments are anywhere between 20-90% shorter than 

administration of non-CAT scales, they are a preferred method of assessment for longer 

surveys for reducing the chance of survey fatigue (Barney, 2010). The scales for leader 

effectiveness and LGO were assessed on a ‘Strongly Agree’ (7) to ‘Strongly Disagree’ 

(1) Likert scale. For each statement an ‘I don’t know’ option was also given but was 

interpreted to mean no information was provided, and subsequently treated throughout 

the analyses as missing data (for details of missing data for all variables please refer to 

Table 19). Details regarding the development and psychometric properties of these 

scales will be discussed. 

Leader effectiveness. Leader effectiveness was assessed using the sponsor 

company’s existing measures, which have previously been administered annually as 

part of the company’s annual review and leader development initiatives. All measures 

were self-report and administered online3. The scales were developed using the 

company’s seven-factor model of leader effectiveness, encompassing seven pillars of 

leader effectiveness, consisting of: strategic leadership, talent leadership, relationship 

and networking leadership, content leadership, entrepreneurial leadership, change 

leadership, and operational leadership, as well as an overall leader effectiveness 

measure. For the purposes of this study it was deemed important to cover a range of 

content dimensions related to effectiveness as a leader to provide an individual-level, 

                                                 
 
 
3 As well as being administered to participants, leader effectiveness surveys were also administered to 
either a manager or mentor who was asked to respond to each target employees’ effectiveness as a leader. 
The managers/mentors were nominated by participants as an individual in a position to rate their 
effectiveness over time. The manager/mentor then had to agree to this nomination and consent to their 
participation in this study. Due to a lack of responses, this data was unable to be used for analyses within 
this study. 
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leader-focused assessment of each participant’s overall leader effectiveness. Of the 

seven scales, the talent leadership, relationship and networking leadership, change 

leadership, and overall leadership scales were employed in this study as measures of 

leader effectiveness. Previous within-company assessments had shown that these 

competencies, in particular, had the greatest needs and importance across all company 

levels, and were subsequently considered to be of greatest importance for assessing 

leader effectiveness in this study (M. Barney, personal communication, 27 April, 2010).  

Change leadership was concerned with encouraging follower and organisational 

change and acceptance of change (Barney, 2010), and consisted of a total item pool of 

55 items, including ‘uses appropriate metrics to monitor the acceptance of change 

initiatives’. Talent leadership was concerned with making quality decisions about 

human resources across organisational levels’ (Barney, 2010), and consisted of a total 

item pool of 34 items, including ‘motivates team members to strive towards excellence’. 

Relationship and networking leadership was concerned with developing long-term 

relationships and business networks from within and outside of the organisation and 

maintenance of these over time (Barney, 2010), and consisted of a total pool of 55 

items, including ‘is effective at leveraging his/her networks to realize business 

objectives’. Overall leadership consisted of a total pool of 21 items, tapping more 

general leader behaviours, including ‘leads his/her team to success consistently’. From 

each of these item pools, only subsets of items were administered to each participant. 

Good psychometric properties have been established for all of these measures in terms 

of good internal consistency and scale reliability (measured as the Person Separation 

Index; Barney, 2010).  

Learning goal orientation. The measure for LGO employed in this study 

consisted of a total pool of 75 items generated by researchers at the sponsor company. 

Existing measures of goal orientation, such as VandeWalle’s (1997) 13-item measure, 
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and Button, Mathieu and Zajac’s (1996) 16-item measure, were employed by these 

researchers to assist item generation. Rather than simply employing one of these 

existing measures of LGO for administration to employees, the researchers sought to 

establish a measure of LGO that could be administered using CAT procedures, such that 

only a subset of items that were deemed essential and informative to estimating an 

individual’s position on the scale were administered to each participant. An example 

item included ‘constantly looks for opportunities to learn new things’. This scale was 

previously found to have good internal consistency and scale reliability (measured as 

the Person Separation Index; Barney, 2010). The complete company scale included 

items for LGO, performance orientation, and prove orientation, but only the pool of 55 

LGO items was employed for the purpose of this study.  

 

Scale Development 

New scales for leader identity, leader self-efficacy, leader emergence, MCA, 

SCC, DE, IL, reflective self-attention, and ruminative self-attention, were developed for 

this study. Existing scholarship provides only a limited offering of reliable scales for 

leader identity (Hiller, 2006), leader self-efficacy (Feasel, 1995), leader emergence 

(Reichard et al., 2011), and DE (Hannah, 2006), and to date, these scales have not been 

tested across multiple samples. Additionally, there was no existing scale for interest in 

leadership, only interest in other domains, such as occupational interest (M. Keddi, 

personal communication, 15 March, 2011). Although reliable scales for MCA (Schraw 

& Dennison, 1994), SCC (Campbell et al., 1996), reflective self-attention, and 

ruminative self-attention (Trapnell & Campbell, 1999) did exist, the scales for MCA 

and self-attention were lengthy, and all existing scales failed to include items that 

captured the full spectrum of each construct. Having items that cover the full spectrum 

of each variable is essential for allowing for computer adaptive administration of these 
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scales, and for estimating an individual’s level of a given construct using such 

procedures. Given that with CAT, an individual’s response to an initial item will inform 

which other items will be presented, and that only items that are expected to provide the 

most information about that individual will be presented, the more items representing 

different levels of the given construct that are within the item pool, the more accurately 

an individual’s position on the construct is able to be estimated (Norris, 2001). 

Depending on which items are endorsed by a participant, the Rasch measurement model 

is able to estimate the individual’s position on the scale and subsequent level of the 

variable. As previously mentioned, CAT methods are beneficial as they greatly reduce 

survey completion time, which is particularly important in the leader development field 

in which individuals may be given a lengthy battery of surveys to gauge their current 

levels of development and to identify strengths and weaknesses related to assessing 

achievement of leader developmental goals. The first aim of scale development was to 

develop short measures for the variables of interest within this study, with each scale 

based upon Rasch measurement principles and measuring the full spectrum of each 

construct. In order to assist current and future measurement attempts of these variables, 

the validity and reliability for these scales will be demonstrated.  

 

Item Development  

 A panel of three leader development experts developed a pool of items for each 

construct of interest in this study: leader identity, leader self-efficacy, leader emergence, 

MCA, SCC, DE, IL reflective self-attention, and ruminative self-attention. The lead 

researcher headed the panel, with the other two panel members both holding doctorates 

and working as professors and practitioners in the area of leader development. The item 

pool for each variable consisted of items from existing and previously validated scales, 

as well as items developed by the panel members. Extra items were generated to ensure 
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each item pool consisted of items that represented the full spectrum of the given 

construct, ranging from very high to very low levels of the construct. Where extant 

scholarship was available regarding the proposed sub-components of each construct, 

this information was employed to guide the development of items that aligned to each 

sub-component. The panel members individually judged each item within each item 

pool in terms of the perceived difficulty that participants would have in endorsing each 

item, and subsequently, hierarchically ordered items with an entry number from 0-10, 

with ‘0’ representing an item that would be endorsed only by an individual exhibiting 

the lowest possible level of that construct and ‘10’ representing an item that would be 

endorsed only by an individual exhibiting the highest possible level of that construct. 

Items at the lowest and highest ends of the scale were deemed extreme items and were 

considered important to capture information on those individuals with either very low or 

very high levels of the given construct. As outlined by Green and Frantom (2002), the 

logic behind ranking each item depends largely on qualitative judgment by the 

researchers and their expert understanding of the construct. Panel members added, 

deleted, edited, and sorted all items until at least one item was present for each of the 11 

levels (0-10) for each scale. Items were sorted until 100% agreement was reached on the 

inclusion and wording of all items. A high level of agreement across all stages of item 

development suggested that the lead researcher and two panel members had a common 

understanding of all constructs of interest in this study. Once a final pool of items was 

finalised for each construct, the order of the items was randomised, and all items 

administered to participants. Although these scales were developed to eventually be able 

to be administered using CAT procedures, for the purposes of scale development and 

generating maximum information on each item, all items in each item pool were 

administered to participants.  
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Rasch modelling for the calibration of each scale was conducted with the 

RUMM2030: Rasch Unidimensional Measurement Modelling Software (Andrich, 

Sheridan, & Luo, 2010). The psychometric properties of each scale were examined by 

entering participant responses to all items into the software and using the facilities 

available in the software to assess item fit to the Rasch model, item reliability, as well 

as qualitative assessment of how each item contributed to our understanding of the 

construct and contributed to the overall scale. If items did not fit the Rasch model then 

this was indicative of either a problem with the items or with the sample (Andrich & 

Styles, 2004), hence, either items or persons were deleted, and the scale re-analysed. 

The goal of these scale development procedures was to develop a reliable set of items, 

whereby each item contributed information to the overall uni-dimensional construct, as 

well as contributed information that was unique from other items, and ensuring that 

each scale included items that covered the whole spectrum of the construct ranging from 

low to high levels (Hibbard et al., 2005). The indices used to determine whether items 

met these criteria are outlined below. 

 

Interpreting the Utility of Items and Scales 

Interpretation of item utility and overall scale utility was assessed using a 

number of data, including fit of items to the model, person-item distribution, and item 

order and locations (Andrich & Styles, 2004).  

Fit. The overall chi-square fit statistic for each scale is the sum of all individual 

item chi-square residuals. Both the overall chi-square and the chi-square for the 

individual items were used to evaluate the fit of the items to the Rasch model, and in 

both cases a non-significant result suggested a good fit. Chi-square tests of fit are based 

on maximum likelihood (ML) estimation (Van den Wollenberg, 1979). In this study, 
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significance was calculated using the Bonferroni adjustment, adjusting for the number 

of items in the given scale.  

Along with the chi-square distribution for each item, the log-residual tests of fit 

were examined when assessing fit, which are calculated by obtaining the difference 

between the observed and expected responses, calculating the sum of the squared 

residuals for these differences across all items, averaging the result, and standardising to 

approximate a unit normal (z) distribution. No definitive rules exist regarding what is 

considered acceptable or unacceptable item and person log-residuals of fit; however, 

good fit is indicated by residuals approaching 0 (Andrich & Styles, 2004). For this study 

a +2.5 cut-off was employed as a criterion for person and item fit, with items above 

+2.5 or below -2.5 considered poor fitting items. This cut-off has been employed in 

other studies employing Rasch analyses (e.g., Andrich & Styles, 2004; Bode & Wright, 

1999). 

The fit of each item was also assessed visually through inspection of the Item 

Characteristic Curves (ICC), which are non-linear graphical representations of a value 

that an individual is expected to achieve on a given item based upon the person location, 

presented by way of probabilities (Andrich & Styles, 2004). The ICC shows increases in 

probabilities of responding with a particular value as the location of the person 

increases, relative to the location of the item. The further right along the x axis that the 

curve appears, the harder an item is shown to be relative to other items in the item pool, 

meaning that in order to endorse the given item an individual would be expected to have 

a higher location on the set of items as a whole (Andrich & Styles, 2004).  

Item location. Examining the location of items provides additional information 

about the psychometric properties of the scale. The order of items, by location, should 

be aligned to the scale developers’ expectations regarding item difficulty. This 

assessment was completed by comparing the obtained item locations with the entry 
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numbers assigned to each item by the researchers prior to scale administration. Rasch 

locations that notably differ to the entry numbers, such that that the ordering of obtained 

item locations failed to align to expectations, may indicate that participants did not 

interpret items as expected (Andrich & Styles, 2004). Item locations may also be 

assessed to ascertain the strength of the relationship between items, such that two or 

more items having very similar locations may suggest item redundancy (Andrich & 

Styles, 2004). Alternatively, given that it is important to retain a range of items to cover 

all levels of a given construct, a large gap between two adjacent item locations may 

indicate the need for the development of additional items aimed at filling the gap (I. 

Styles, personal communication, 15 July, 2012). 

Inter-item relationships. Assessing the relationships between individual items is 

used to determine levels of item dependency. One way of examining this is by 

inspection of the residual correlations between all item pairs. High positive inter-item 

residual correlations, beyond a set cut-off (e.g., a correlation of greater than .3; as 

previously used by Andrich & Styles, 2004) may indicate item redundancy in that both 

items may be assessing much the same aspect of the construct. Under Rasch modelling, 

the ‘noise’ associated with one item is modelled such that it should be independent of 

the ‘noise’ associated with other items, so we would expect inter-item residual 

correlations approaching 0 (Linacre, 1998). Given that there is no need to have items 

within a scale that fail to add to our understanding of the given sample, item 

dependencies give us an indication of how to trim items to reduce the length of the scale 

(I. Styles, personal communication, 16 July, 2012). Significant negative inter-item 

residual correlations may indicate that two items are measuring different constructs, 

which has important implications for the fit of at least one of the items to the Rasch 

model requirement of internal consistency.  
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Internal consistency. As previously mentioned, Rasch models have the 

requirement of uni-dimensional scaling, which relates to the internal consistency of each 

scale (Andrich & Styles, 2004). Poor fit statistics identify items that fail to fit with the 

other items in a scale, or which have produced artificially high reliability statistics 

(Andrich & Styles, 2004). The residual inter-item correlations and residual principal 

component loadings for all items may help to identify groups of related items and 

inform separating these items into sub-scales (I. Styles, personal communication, 16 

July, 2012). In instances that subscales are identified within the pool of items, items 

may be grouped into subscales and then re-analysed. 

Reliability. The Person Separation Index (PSI) was employed as an overall 

measure of scale reliability. The PSI is conceptually equivalent to Cronbach’s alpha, 

with a PSI of 1.0 representing perfect reliability; however, unlike Cronbach’s alpha, the 

PSI is robust to incomplete data (Andrich & Styles, 2004). The PSI is essentially a 

measure of the spread of both items and people across the scale and is expressed in 

standard error units (Bode & Wright, 1999). The PSI can be thought of as the number of 

levels into which the sample of items and persons can be separated (Bode & Wright, 

1999). 

Person-item distribution. The person-item distribution visually places the 

persons and the items on the same scale so that it may be determined whether the items 

are appropriately targeted to the persons in the sample, and subsequently, whether the 

items are able to provide adequate information about the sample. This distribution 

allows for the determination of whether the items on a whole, are too easy, too hard, or 

appropriate for measuring the given sample, and also to deduce whether there are 

groups of individuals within the sample on whom the scale is failing to gather enough 

information (I. Styles, personal communication, 16 July, 2012). This information 

informs judgments on whether scale development has resulted in a scale that measures 
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the whole range of the construct, for the given sample. An item spread of locations 

ranging from approximately -3 to +3 is usually considered adequate for capturing the 

full range of a construct (Andrich & Styles, 2004). Comparison of the person mean and 

item means can also provide supplementary information to the graphical distributions in 

terms of ascertaining the difficulty of items in relation to the sample. RUMM2030 

provides estimates of the item and person locations, with the mean location for items 

arbitrarily set at 0.0, similar to a standardised z score. A relatively high person mean 

indicates that the items would, on average, be easy for the sample to endorse, and may 

suggest that the sample have a higher level of the variable than the items are able to 

measure. Alternatively, a low person mean may indicate that, on average, the items are 

difficult for the sample to endorse. Appropriate item spread, as well as a person mean 

approaching 0, indicates that the items and sample are well matched (Andrich & Styles, 

2004).  

Item elimination. The elimination of individual items from a scale is an iterative 

process, which involves qualitative assessment of all obtained item statistics, with the 

retention of items assessed on a cost-benefit basis (Andrich & Styles, 2004). This basis 

is determined by the benefit of dropping items in order to maintain a valid scale, relative 

to the cost of potentially reducing the scale reliability with a smaller item set (Andrich 

& Styles, 2004). Individual item fit statistics are dynamic and will change as other items 

are omitted or added to the item pool, and in response to changes in the sample. At each 

step of scale calibration, if problems are identified with particular items or particular 

persons, the mis-fitting or otherwise problematic items or person data will be deleted, 

and then the analyses re-run. Problems with particular person data can be resolved by 

eliminating these persons from the data set, obtaining item locations from the reduced 

sample, then re-running the analysis with all persons, but using the item locations 

obtained from the analysis with the reduced sample (I. Styles, personal communication, 
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16 July, 2012). Since all obtained fit residuals are approximate values, it is advisable to 

examine all available fit statistics concurrently, and evaluate the effects of deleting 

‘poor’ items on the subsequent fit statistics, person/item separation, and reliability 

statistics, as well as considering the content of the item and how this contributes to an 

overall understanding of the construct (I. Styles, personal communication, 16 July, 

2012). Analysis of the content of poor fitting items can lead to a better understanding of 

the construct and guide the development of additional items/modification of existing 

items to be more in line with those items that show good fit (I. Styles, personal 

communication, 16 July, 2012). The process of item elimination was completed when 

further elimination resulted in either an unacceptably low level of scale reliability and/or 

unacceptably low precision in the measurement of the given sample (Hibbard et al., 

2005). 

Data screening and scoring. The responses of individuals with extreme scores 

were individually assessed and were retained in the data set provided that their response 

patterns were deemed to be non-deviant. Deviant response patterns (i.e., responding to 

every item in a scale with a ‘Strongly Agree’ regardless of item content) were removed 

from the raw data. The Rasch model assigns individuals with extreme scores an 

extrapolated estimate of their location on the item continuum (Andrich & Styles, 2004). 

Retaining non-deviant extreme item scores was necessary to represent people high and 

low in the given construct, and deleting all extreme scores would likely lead to a non-

representative sample (I. Styles, personal communication, 16 July, 2012).  

All items were assessed on a ‘Strongly Disagree’ (1) to ‘Strongly Agree’ (7) 

Likert scale. The RUMM2030 software rescores item responses to start at 0 such that 

‘Strongly Disagree’ was re-scored to 0, ‘Disagree’ as 1, and so on, and transforms these 

raw scores into item/person locations (using the Rasch unit – ‘logits’). Using these 
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procedures, the process of scale validation for each individual construct will be 

explained.  

A-priori power analysis for scale development. One of the benefits of employing 

Rasch modelling procedures for scale development is that since the data are modelled as 

responses to individual items, they are robust to, and informative with small sample 

sizes and small item pools (Green & Frantom, 2002). It is suggested that a sample size 

of at least 100, or more than 10 observations per response category (e.g., ‘Strongly 

Agree’) are the minimum for obtaining stable, replicable Rasch indices (Green & 

Frantom, 2002; Linacre & Wright, 2009). The data used for the development of each 

scale in this study complies with these recommendations.  

 

Leader Identity 

Respondents’ beliefs regarding the extent to which a leader identity was a salient 

aspect of their self-concept were measured with 15 items developed for this study. Item 

generation expanded on Hiller’s (2005) three-item Leader Self-Identity Scale; with an 

example item being ‘I see myself as a leader’. Additional items generated for this study 

include ‘Much more than anyone else I know, I view myself as a leader’ (high level of 

variable), and ‘It's extremely unlikely that I will ever be a leader’ (low level of 

variable). Reliability for Hiller’s original scale had been reported at α≥.8. Development 

of the leader identity scale in the current study was conducted with 1443 observations, 

collected over three measurement periods. Using the aforementioned criteria for data 

screening, a total of six individuals were deemed to be deviant outliers, deleted from the 

data set, and the data re-analysed.  

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 1. This 

table orders the items from best to worst fit, and indicates that items 2, 5, 7, 8, 10, 11, 
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and 13-15 were all originally showing poor fit to the Rasch model as assessed by the 

significant chi-square probabilities for these items. Assessment of the item locations 

showed item 7: ‘I am not a leader’ to have the lowest location (-0.66), meaning that it 

was only endorsed by those with very low levels of the construct, and item 10: ‘I view 

myself equal parts follower and leader’ to have the highest location (1.07), meaning that 

it was only endorsed by those with very high levels of the construct. These locations 

somewhat align with the entry numbers that were assigned to items prior to scale 

administration, which represent the estimated level of item difficulty. Item 7 was 

assigned an entry number of 0, on a scale of 0-10, and was developed to represent a 

very low level of leader identity; however, item 10 was assigned an entry number of 5 

and was not anticipated to only be endorsed by those very high in leader identity. The 

order of locations was aligned with the entry number for items 1, 3, 4, 7, and 11, 12, 14, 

and 15; however, was not congruent with expectations for items 2, 5, 6, 8-10, and 13. 

The correlations for the item residuals are shown in Table A1 of Appendix A, which 

shows six inter-item residual correlations above the recommended r=.3 cut-off (Andrich 

& Styles, 2004), between items 3 and 4, 9 and 11, and 11 and 12, which suggests that 

there may be some redundancy in these item pairs. Given that one of the aims of scale 

calibration was to reduce the number of items in each scale, these correlations suggest 

that elimination of at least one item per pair may be appropriate. Items pairs 3 and 10, 4 

and 11, 4 and 12, and 10 and 15 showed item residual correlations stronger than r=-.3, 

which suggests that participants may not be interpreting these items as expected 

Person-item distribution. The graph of the distributions of item thresholds and 

person locations for leader identity are presented in Figure 2. This figure indicates that 

on the whole, items are ‘easy’ relative to the sample being assessed, with the person 

mean being 1.12 logits, which is greater than the item mean of 0. It is not surprising to 

find this sample, which consists of individuals already in managerial positions, would 
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exhibit high levels of leader identity. The distribution graph shows there are a number 

of items on the continuum less than -1.5 logits that are not adding to our understanding 

of the given sample. The lack of items greater than +3 logits indicates that individuals 

with very high leader identity are not measured as accurately as persons elsewhere on 

the continuum, by the current set of items. The overall spread of items is approximate to 

the suggested item spread required for scale development (-3 to +3; Andrich & Styles, 

2004). 

Item elimination. The poor fit of the original 15 items [χ²= (135) 1177.99] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with this poor fit indicating that the scale may violate the Rasch 

requirement for uni-dimensionality. Analysis of the principal component loadings for 

the item residuals, sorted to one factor, enabled the identification of two sub-sets of 

items that either loaded positively or negatively on this factor, with items 1-4, 14, and 

15 loading positively on this factor (stronger than r=+.3), whereas items 9-12 showed 

negative loadings on this same factor (stronger than r=-.3). Items 1-4, 14, and 15 were 

all positively worded items, whereas items 9-12 were all negatively worded items. 

Negatively worded items can often pose an issue for uni-dimensionality in Rasch 

models (M. Barney, personal communication, 4 July, 2013); subsequently, all 

negatively worded items were deleted (items 6, 7, 9, and 10-13 deleted). This deletion 

also eliminated the aforementioned potential redundancy or negative residual 

correlations between items 3 and 10, 4 and 11, 4 and 12, 9 and 11, 10 and 15, and 11 

and 12, with only items 3 and 4 remaining with a high residual correlation. The decision 

to retain both items 3 and 4 was made through inspection of the PSIs, as well as the 

ICCs for each item, which found both items contributed to a good fitting scale. This 

same iterative process identified item 14 as a poor fitting item that reduced the overall 

scale fit. Although item 14 was a strong positive item that would otherwise be important 
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for retention given the positive skew of the sample, the overall scale fit residual was 

closer to 0 after deletion of this item, while the PSI of the scale remained unchanged.  

In total, eight out of 15 items were deleted (items 6, 7, 9-14 deleted). The ICC 

for the worst fitting item retained in the final scale, item 8: ‘I see myself as a leader’, is 

shown in Figure A1 of Appendix A. Although this item, along with item 15, showed 

significant chi-square probabilities and both items showed low discrimination, meaning 

that these were easy items for the sample to endorse which caused a ceiling effect with 

responses, they otherwise fit the expected ICC curve fairly well and semantically fit 

with the content of the other retained items. Additionally, item 3 also showed a 

significant chi-square probability but was retained because its high item location 

provided vital information on those within the sample who showed a high level of 

leader identity, and the item otherwise fit the Rasch model well. Subsequently, items 3, 

8, and 15 were retained in the final scale.  

Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 15 items, and for the final set of seven items, together with the 

PSI for both sets of items, are shown in Table 2. This table illustrates that the person fit 

for before and after item elimination was within the acceptable range (between ±2.5), 

although the item fit residual was above the cut-off when all items were included in the 

scale, and was improved after the deletion of the eight items, along with an improved 

overall item-trait interaction. The reliability is mildly reduced for the final set of items.
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Table 1 

 Individual Item Fit Statistics for Leader Identity – All Items 

__________________________________________________________________________________________________________ 
Item no     Item                                      Entry No        Location                       SE FitResid     df       χ² Prob 

_____________________________________________________________________________________________________________________________________________________________ 

4 Every part of my self-perception is entirely engrossed in leading other people 10  0.42  .022  1.92 1323.71  8.43 .491316 

9 I think I'm slightly more of a follower than I am a leader   4  0.17  .024  3.90 1321.85  9.16 .422376 

6 I am convinced I will never be a leader     0 -0.31  .029  3.16 1323.71  19.96 .018130 

3 Every fibre of my being is saturated with my identity as a leader   10  0.61  .023  1.83 1324.64  23.75 .004710 

1 Any time I think about who I am, my thoughts are dominated with being a leader 10  0.16  .025  2.92 1322.78  28.24 .000869 

12 I'm much more of a follower than a leader    2 -0.39  .028  0.66 1312.54  28.85 .000687 

2 Being a leader is important to me#     7 -0.39  .031 -1.73 1326.50  30.58 .000350 * 

8 I see myself as a leader#      8 -0.31  .033  1.22 1319.99  42.36 .000003 * 

11 I'm more of a follower than a leader     3 -0.16  .027 -1.08 1312.54  42.41 .000003 * 

7 I am not a leader       0 -0.66  .033 -3.89 1319.99  63.75 .000000 * 

13 It's extremely unlikely that I will ever be a leader    1 -0.11  .024  8.97 1314.41  64.42 .000000 * 

5 I am a leader#       9 -0.33  .034 -2.61 1319.06  78.89 .000000 * 

15 When I think about who I am, much of it involves leadership   6 -0.09  .027 -3.66 1319.99  81.83 .000000 * 

14 Much more than anyone else I know, I view myself as a leader   10  0.32  .022 12.57 1317.20  93.15 .000000 * 

10 I view myself equal parts follower and leader    5 1.07  .021 21.48 1318.13  562.19 .000000 * 

_____________________________________________________________________________________________________________________________ 

NOTE. * = significant χ² probability below the Bonferroni adjustment (Adj=0.000667). # = Items from Hiller’s (2006) Leader Self-Identity Scale. χ²  df = 8 
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Figure 2. Person-Item Threshold Distribution for Leader Identity – All Items (top 

figure), and the Person-Item Threshold Distribution for Leader Identity After Item 

Deletion (bottom figure). 
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Table 2 

Item Fit for Leader Identity Before and After the Elimination of Eight Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 3.04 -0.19 1177.99 135 .000 .89 

Eight items deleted  -0.09 -0.50 238.70 61 .000 .86 
 

The person-item threshold distribution for the final item set is shown in Figure 2 

and shows the final set of items to be fairly well matched to the sample. Of the seven 

retained items, three came from Hiller’s (2005) Leader Self-Identity Scale (items 2, 5, 

and 8), and the other four items were developed for this study. The final seven items 

showed internal consistency (assessing a single variable) and provides reliable person 

measures, and are subsequently suitable for use in future research assessing leader 

identity (see Table A2 of Appendix A for the fit statistics of the final items).  

 

Leader Self-efficacy 

Respondents’ beliefs regarding their levels of leadership-related confidence were 

assessed with 19 items developed for this study. Items generation expanded upon Chan 

and Drasgow’s (2001) six-item amended version of Feasel’s (1995) 11-item Leadership 

Self-Efficacy Scale; with an example item being: ‘Overall, I believe that I can lead a 

work group successfully’. Additional items generated for this study included ‘My 

leadership skills are dramatically superior to anyone else I have ever known’ (high 

level of variable), and ‘I can barely manage to lead effectively in most situations’ (low 

level of variable). Chan and Drasgow (2001) reported the reliability for their scale at 

α≥.76. Development of the leader self-efficacy scale in this study was conducted with 

1232 observations, collected over three measurement periods. Using the aforementioned 
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criteria for data screening, a total of eight individuals were deemed to be deviant 

outliers, deleted from the data set, and the data re-analysed. 

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 3. This 

table orders the items from best to worst fit and indicates that items 1, 2, 4, 5-10, 11-14, 

and 16-18 were all originally showing poor fit to the Rasch model, as assessed by 

significant chi-square probabilities. Assessment of the item locations showed item 19: 

‘Sometimes I lack confidence in my ability to lead others’ to have the lowest location (-

0.78), and item 7: ‘I have much more capacity for leadership than anyone else who has 

ever lived’ to have the highest location (1.83). These locations somewhat align with the 

entry numbers assigned to these items prior to scale administration; with item 7 

assigned an entry number of 10 and was anticipated to only be endorsed by participants 

very high in leader self-efficacy; however, item 19 was assigned an entry number of 5 

and was not anticipated to only be endorsed by those very low in leader self-efficacy. 

The obtained locations are aligned with the entry numbers for items 1, 4, 6-8, 12, 13, 

15-17, and 19; however, are not aligned for items 2, 3, 5, 9-11, 14, and 18. The 

correlations for the residuals for all items are shown in Table B1 of Appendix B, which 

shows three inter-item residual correlations above the recommended cut-off (r=.3; 

Andrich & Styles, 2004) between items 3 and 4, 6 and 7, 6 and 17, 7 and 17, 9 and 10, 

and 9 and 11, which suggests that there may be some item redundancy in these item 

pairs. Items pairs 3 and 7, 4 and 7, 7 and 8, and 8 and 17 showed residual correlations 

stronger than r=-.3, which suggests that participants may not be interpreting these items 

as expected.  

Person-item distribution. The graph of the distributions of item thresholds and 

person locations is presented in Figure 3. This figure indicates that on the whole, items 

are ‘easy’ relative to the sample being assessed, with the person mean being 0.85, which 



99 
 

 

is approaching the item mean of 0. The distribution graph shows the preponderance of 

items to fall between ±2 logits. Item 19 is an extremely easy item for participants to 

endorse at almost -7 logits and is not discriminating between individuals within the 

sample or adding to our understanding of the current sample. The lack of items greater 

than +3 logits suggests that individuals with very high levels of leader self-efficacy 

were not as accurately measured by these items as persons elsewhere on the continuum. 

The overall spread of items is close to the suggested item spread for item development 

(-3 to +3; Andrich & Styles, 2004). 

Item elimination. The poor fit of the original 19 items [χ² = (171) 1237.61] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with poor fit indicating that the items may violate Rasch requirements for 

uni-dimensionality. Analysis of principal component loadings for the item residuals, 

sorted to one factor, enabled the identification of two sub-sets of items that either loaded 

positively or negatively on this factor, with items 1, 6, 7, and 17 loading positively on 

this factor (stronger than r=+.3), whereas items 2-4, 8, 12, and 18 showed negative 

loadings on this same factor (stronger than r=-.3). Although the items with either 

positive or negative loadings are not split strictly by positive or negatively worded 

items, the items that loaded high on this factor appear to be the strong positive items, 

the more ‘boastful’ items, such as: ‘My leadership skills are dramatically superior to 

anyone else I have ever known’. These ‘boastful’ items also showed poor fit indices, 

and subsequently, all of these items (1, 6, 7, and 17) were deleted.
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Table 3 

 Individual Item Fit Statistics for Leader Self-Efficacy – All Items 

______________________________________________________________________________________________________________ 

Item no     Item                                      Entry No           Location   SE FitResid     df  χ² Prob  

___________________________________________________________________________________________________________________________________________________________________ 

19 Sometimes I lack confidence in my ability to lead others     5 -0.78 .023  5.07 1151.63 23.97 0.004345 

3 I can barely manage to lead effectively in most situations     1 -0.07 .026  8.83 1156.35 25.79 0.002210 

15 I’m probably the least effective person I know to lead a team     0 -0.57 .038  4.75 1150.69 27.64 0.001095 

16 In general, I am very good at leading groups of my peers#     8  0.06 .026  3.41 1152.57 34.84 0.000063 * 

13 I’m a little better at following than leading a team       4 -0.31 .026  3.41 1151.63 43.81 0.000002 * 

8 I have very little confidence in my ability to lead others      2 -0.42 .032  1.92 1157.29 47.20 0.000000 * 

17 My leadership skills are dramatically superior to anyone else I have ever known   9  1.41 .024  5.58 1151.63 49.80 0.000000 * 

5 I feel comfortable allowing most group members to contribute to the task when I am leading a work group 6 -0.28 .030  6.71 1156.35 54.36 0.000000 * 

1 At the end of my career, historians will write about my leadership because I will have led the world 10  0.81 .022  7.85 1156.35 55.09 0.000000 * 

4 I do not have much confidence in my ability to influence a work group that I lead    3 -0.31 .031  2.27 1156.35 57.65 0.000000 * 

2 I am confident of my ability to influence a work group that I lead#    7 -0.41 .039 -1.84 1156.35 61.07 0.000000 * 

9 I know how to encourage good work group performance#     7 -0.18 .033 -0.45 1150.69 65.71 0.000000 * 

12 I usually feel a little uneasy when I have to lead a team     4 -0.64 .031  0.41 1151.63 68.63 0.000000 * 

18 Overall I believe that I can lead a work group successfully#      8 -0.37 .040 -0.54 1149.74 90.47 0.000000 * 

10 I know what it takes to make a work group accomplish its task#     8 -0.19 .034 -1.37 1148.80 95.42 0.000000 * 

14 I’m entirely incapable of leading       0 -0.16 .023 11.59 1150.69 97.89 0.000000 * 

11 I know what it takes to keep a work group running smoothly#     7 -0.17 .034 -0.51 1151.63 103.27 0.000000 * 

7 I have much more capacity for leadership than anyone else who has ever lived   10  1.83 .024  7.49 1157.29 110.24 0.000000 * 

6 I feel I know a lot more than most leaders about what it takes to be a good leader#   9  0.76 .022  9.82 1156.35 124.75 0.000000 * 

_________________________________________________________________________________________________________________________________________________________________ 

NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000526). # = Items from Chan and Drasgow’s (2001) Leader Self-Efficacy Scale. χ² df = 8 
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This deletion also eliminated the aforementioned potential redundancy or negative 

residual correlations between items 3 and 7, 4 and 7, 6 and 7, 6 and 17, 7 and 8, 7 and 

17, and 8 and 17. Item 19 was also deleted due to its position on the person-item 

distribution failing to add to our understanding of the individuals within the sample. 

Although item pairs 9 and 10, and 2 and 8 were shown to have similar item locations, 

inspection of the PSI, overall scale fit, as well as the ICC for each item, showed that 

deletion of any of these items reduced the overall fit of the scale; subsequently, these 

items were retained. This same iterative process identified items 3, 5, 14-16, and 18 as 

poor fitting items, which increased the overall fit of the scale when deleted. This also 

eliminated the high residual correlation between items 3 and 4. In total, 13 out of 19 

items were deleted (items 1, 3, 5-7, 11, 13-19 deleted). The ICC for the worst fitting 

item of the final scale, item 9: ‘I know how to encourage good work group 

performance’, is shown in Figure B1 of Appendix B. Although this item, along with 

item 10, showed significant chi-square probabilities, deleting these items reduced the 

overall fit of the scale and these items otherwise fit the expected ICC curves fairly well, 

showed fit residuals between ±2.5, and semantically fit with the content of the other 

retained items, and subsequently, these items were retained.  

Fit after item deletion. The overall item-trait test of fit to the Rasch model for 

the original pool of all 19 items, and for the final set of six items, together with the PSI 

for both sets of items, are shown in Table 4. This table illustrates the person fit for the 

scale before and after item elimination, and shows both item sets were within the 

acceptable range (between ±2.5), although the item fit residual was significantly 

improved after the deletion of 12 items, along with an improved overall item-trait 

interaction. The reliability was mildly lower for the reduced set of items, but this was an 

acceptable loss for such a large increase in item fit. 
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Figure 3. Person-Item Threshold Distribution for Leader Self-Efficacy – All Items (top 

figure), and the Person-Item Threshold Distribution for Leader Self-Efficacy after Item 

Deletion (bottom figure). 
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Table 4 

Item Fit for Leader Self-Efficacy Before and After Elimination of 12 Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 3.92 -0.02 1237.61 171 .000 .88 

12 items deleted  -0.05 -0.53 154.57 48 .000 .76 
 

The person-item threshold distribution for the final item set is shown in Figure 3 

and shows that although the final set of items was fairly well matched to the sample, 

there is opportunity for the addition of even more strong positive items to capture the 

individuals in the sample above +3 logits. Of the six retained items, three came from 

Chan and Drasgow’s (2001) modified version of Feasel’s (1995) Leader Self-efficacy 

Scale (items 2, 9, and 10), and the other three items were developed for this study. The 

final six items are internally consistent (assessing a single variable) and provide reliable 

person measures (see Table B2 of Appendix B for fit statistics of the final items). 

 

Leader Emergence 

Respondents’ beliefs regarding their emergence into workplace leadership 

positions were measured with 19 items developed for this study. Item generation 

expanded on Reichard et al.’s (2011) five-item Leadership Work Duties Scale, with an 

example item being: ‘I have planned/coordinated many special events in my 

workplace’. Items generated for this study include: ‘Since the beginning of my career, 

people consistently seem to follow my lead’ (high level of variable), and ‘I avoid taking 

charge of work projects’ (low level of variable). Reichard et al. (2011) reported 

acceptable levels of internal consistency for their scale. Development of the leader 

emergence scale in this study was conducted with 1211 observations, collected over 
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three measurement periods. Using the aforementioned criteria for data screening, no 

persons were identified as deviant outliers. 

Fit of items and persons to the model. The individual item fit statistics, for both 

the chi-square tests of fit and the log residual tests of fit, are presented in Table 5. This 

table orders the items from best to worst fit and indicates that all items are originally 

showing poor fit to the Rasch model, with all items having significant chi-square 

probabilities. Assessment of the item locations showed item 12:‘I regularly 

coach/mentor other employees’ to have the lowest logit (-0.64), and item 1:‘Global 

groups (e.g., United Nations, World Economic Forum) ask me to lead multinational 

teams’ to have the largest logit (1.21). These locations somewhat align with the entry 

numbers assigned to these items prior to scale administration, with item 1 assigned an 

entry number of 10 and was expected to only be endorsed by participants very high in 

leader emergence; however, item 12 was assigned an entry number of 6 and was not 

expected to generate the lowest location. The order of locations is aligned with the entry 

numbers for items 1, 3-5, 7-9, 13-15, 17, and 18; however, is not congruent with 

expectations for items 2, 6, 10-12, 16, and 19. The correlations for the residuals for all 

items are shown in Table C1 of Appendix C. This table shows no item residual 

correlations stronger than the recommended cut-off of r=.3 (Andrich & Styles, 2004), 

which suggests that no item redundancy is present in terms of multiple items measuring 

the same aspect of the construct. 

Person-item distribution. The graph of the distributions of item thresholds and 

person locations is presented in Figure 4. This figure indicates that on the whole, items 

are well matched to the sample being assessed; with the person mean being 0.03, which 

was very close to the item mean of 0. The distribution graph shows that all items fall 

between -1 to +3 logits, which is slightly smaller than the suggested -3 to +3 item 

spread for scale development (Andrich & Styles, 2004). However, the lack of items +3 
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logits does not pose much of a restriction to our understanding of the current sample 

given that very few individuals have logits greater than this value. There may be some 

item redundancy with a number of items lower than -1 logits but no persons in this 

range of the distribution.  

Item elimination. The poor fit of the original 19 items [χ² = (171) 2094.5] 

indicates that the item pool needed to be reduced in order to develop a group of good 

fitting items, with this poor fit indicating that the items may violate the Rasch 

requirement for uni-dimensionality. Analysis of principal component loadings for the 

item residuals, sorted to one factor, enabled the identification of two sub-sets of items 

that either loaded positively or negatively on this factor, with items 1, 10, and 18 

loading positively on this factor (stronger than r=+.3), whereas items 7 and 11-13 

showed negative loadings on this same factor (stronger than r=-.3). No clear pattern was 

present to explain the differential loading on this factor (e.g., no clear split between 

positively and negatively worded items). Items that showed strong positive loadings on 

the factor (items 1, 10, and 18) also showed poor fit to the Rasch model and were 

subsequently deleted from the item pool. The iterative process of inspecting the PSI, 

overall scale fit, as well as the ICC for each item, resulted in the deletion of items 5-8, 

11, 13, and 14. In total, 10 out of 19 items were deleted (items 1, 5-8, 10, 11, 13, 14, 

and 18 deleted). The ICC for the worst fitting item retained in the final scale, item 2: ‘I 

am often asked to represent my team’s position to management’, is shown in Figure C1 

of Appendix C. Although this item showed a significant chi-square probability, the item 

fit was otherwise good (between ±2.5), the item fit the expected ICC curve fairly well, 

semantically fit with the content of the other retained items, and deleting this item 

reduced the overall fit of the scale, and subsequently, this item was retained in the final 

scale.  

https://en.wikipedia.org/wiki/Chi_%28letter%29
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Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 19 items, and for the final set of nine items, together with the PSI 

for both sets of items, are shown in Table 6. This table illustrates the person fit before 

and after item elimination, and shows both item sets were within the acceptable range, 

although the item fit residual was improved after item deletion, along with the overall 

item-trait interaction. The reliability is mildly lower for the reduced set of items. 

The person-item threshold distribution for the final item set is shown in Figure 

4. Of the nine retained items, four came from the Reichard et al. (2011) Leadership 

Work Duties Scale, and the other five items were developed for this study. The final 

nine items are internally consistent (assessing a single variable) and provide reliable 

person measures (see Table C2 of Appendix C for fit statistics of the final items). 
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Table 5 

 Individual Item Fit Statistics for Leader Emergence – All Items 

___________________________________________________________________________________________________________________________________________________________________ 

Item no     Item                        Entry No        Location   SE FitResid     df      χ² Prob  

___________________________________________________________________________________________________________________________________________________________________ 

17 My colleagues often fail to follow my guidance        4 -0.43 .030  3.40 1139.35 33.67 0.000102   * 

8 I have gotten promoted into increasingly responsible leadership positions far faster than anyone else I’ve known 9  0.94 .021  7.18 1140.29 34.07 0.000087   * 

5 I can't see myself ever being promoted into a leadership position      1 -0.30 .027  0.53 1141.24 34.67 0.000068   * 

13 I will never lead a team in my workplace        0 -0.34 .033  0.88 1137.46 37.64 0.000020   * 

16 More than anyone else I’ve ever known, people come to me for guidance when they’re uncertain about what to do 9 -0.13 .026  0.89 1135.57 39.20 0.000011   * 

14 I would never offer to present my group's findings to management      1 -0.27 .031  1.80 1139.35 45.70 0.000001   * 

9 I have planned/coordinated many special events in my workplace#     6  0.12 .023  0.13 1140.29 51.15 0.000000   * 

4 I avoid taking charge of work projects        3 -0.38 .031  1.87 1141.24 53.41 0.000000   * 

19 Since the beginning of my career, people consistently seem to follow my lead    8  0.03 .025  1.31 1136.52 59.96 0.000000   * 

3 I am often the one to present results of a special project to members of the organisation#   7  0.20 .022  0.02 1140.29 61.82 0.000000   * 

7 I doubt my peers would ever select me to lead a team       3 -0.62 .031 -0.95 1140.29 69.29 0.000000   * 

15 More than anyone else I know, my peers consistently select me to lead them in unstructured group projects  10  0.30 .024  0.53 1133.68 72.96 0.000000   * 

12 I regularly coach/mentor other employees #       6 -0.64 .039 -1.72 1134.63 78.90 0.000000   * 

2 I am often asked to represent my team’s position to management#     7 -0.01 .025  0.18 1141.24 89.58 0.000000   * 

18 My colleagues will sometimes come to me for guidance at work      5  0.04 .024  8.47 1138.40 92.47 0.000000   * 

11 I often take charge of special projects at work#       7 -0.34 .027 -1.43 1137.46 135.71 0.000000   * 

6 I can't think of a time when my work team ever listened to my advice     2  0.06 .020 12.25 1141.24 144.88 0.000000   *   

1 Global groups (e.g., United Nations, World Economic Forum) ask me to lead multinational teams   10  1.21 .020 12.08 1142.18 262.10 0.000000   * 

10 I occasionally put my hand up to take charge of work groups       5  0.56 .018 24.65 1140.29 697.33 0.000000   * 

__________________________________________________________________________________________________________________________________________________________________ 

NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000526). # items from the Reichard et al., (2011) Leadership Work Duties Scale. χ²  df = 9 



108 
 

 

 

 
 

 
 

Figure 4. Person-Item Threshold Distribution for Leader Emergence – All Items (top 

figure), and the Person-Item Threshold Distribution for Leader Emergence After Item 

Deletion (bottom figure).
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Table 6 

Item Fit for Leader Emergence Before and After Elimination of 10 Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 3.79 -0.03 2094.51 171 .000 .85 

10 items deleted 1.11 -0.33 178.23 81 .000 .84 
 

Meta-cognitive Ability 

Respondents’ beliefs regarding their levels of meta-cognitive awareness were 

measured by 37 items developed for this study. Item generation expanded upon the 

modified version of the Metacognitive Awareness Inventory (MAI; Schraw & Dennison, 

1994; adapted by Hannah, 2006), with an example item being: ‘I have control over how 

well I learn’. The MAI was developed as a self-report measure to provide a standardised 

instrument to reliably assess metacognitive awareness across adolescents and adults 

(Hannah, 2006). The items in the MAI tap the two factors proposed to underlie meta-

cognition: knowledge about cognition (α= .77; Hannah, 2006), and regulation of 

cognition (α= .74; Hannah, 2006). The knowledge about cognition sub-scale measures 

self-awareness of one’s cognitive and analytical strengths and weaknesses, knowledge 

about cognitive strategies, and under what conditions those strategies should be 

employed (Hannah, 2006). The regulation of cognition sub-scale measures self-

knowledge about planning, implementing, monitoring, and evaluating the use of 

cognitive strategies (Hannah, 2006). Items generated for this study included: ‘Others 

frequently compliment me on my remarkable understanding of the big picture’ (high 

level of variable), and ‘I consider myself a complete novice at analysing the usefulness 

of the study strategies I use’ (low level of variable). Development of the MCA scale in 

the current study was conducted with 667 observations, collected at one measurement 
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period. Using the aforementioned criteria for data screening, a total of three individuals 

were deemed to be deviant outliers, were deleted from the data set, and the data re-

analysed. 

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 7. This 

table orders the items from best to worst fit, and indicates that items 1-3, 7, 9, 12-19, 23, 

24, 27, 29, 31, 33, 34, and 36 are all originally showing poor fit to the Rasch model as 

assessed by significant chi-square probabilities. Assessment of the item locations shows 

item 32: ‘I’m the worst person in the world at coming up with strategies for solving 

problems’ to have the lowest location (-1.36), and item 29: ‘I’m convinced that my 

learning strategies are far superior to anyone else who has ever lived’ to have the 

highest location (1.72). These locations aligned with the entry numbers assigned to 

these items prior to administration, with item 32 assigned an entry number of 0 and was 

expected to only be endorsed by those individuals with very low levels of the construct, 

and item 29 assigned an entry number of 10 and expected to only be endorsed by those 

with very high levels of MCA. The order of locations was also aligned with the entry 

numbers for items 10, 11, 20, 28, 31, 33, and 36; however, was not congruent with 

expectations for items 1-9, 12-19, 21-27, 30, 34, and 35. The residual correlations for all 

items are shown in Table D1 of Appendix D. This table shows a number of inter-item 

residual correlations above the recommended cut-off  (stronger than r=.3; Andrich & 

Styles, 2004) between items 1 and 2, 4 and 26, 6 and 7, 13 and 17, 13 and 24, 14 and 

15, 15 and 16, 15 and 17, 17 and 24, 18 and 19, 26 and 30, 29 and 31, 29 and 33, 31 and 

33, and 34 and 36, which suggests that there may be some redundancy among these 

item pairs. 
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Table 7 

 Individual Item Fit Statistics for Meta-cognitive Ability – All Items 

__________________________________________________________________________________________________________________________________________________________________________ 

Item no     Item                       Entry No           Location   SE FitResid     df      χ² Prob  

__________________________________________________________________________________________________________________________________________________________________________ 

10 I don't think I'm as effective at figuring out how to solve problems as I should be     3 -0.08 .033  6.40 644.84 5.54 0.784573 

37 When I study, I am sometimes in doubt about the kind of information that is most important to learn   5  0.48 .029  7.93 634.21 12.63 0.180195 

28 I'm abysmal at strategizing how I should learn        0 -0.05 .032  2.60 639.04 13.91 0.125712 

4 I am good at remembering information#         6 -0.14 .036  0.49 644.84 14.06 0.120046 

35 Others frequently compliment me on my remarkable understanding of the big picture      9 -0.01 .038  0.28 632.27 16.11 0.064644 

26 I usually struggle to remember information        2  0.13 .030  6.07 639.04 18.38 0.031027 

32 I'm the worst person in the world at coming up with strategies for solving problems     0 -1.36 .047 -0.19 637.11 18.42 0.030556 

11 I find myself analysing the usefulness of learning strategies while I study#      7  0.33 .032  5.75 643.88 19.44 0.021712 

22 I try to use learning strategies that have worked in the past#       7 -0.06 .044  2.11 639.04 22.61 0.007123 

25 I use my intellectual strengths to compensate for my weaknesses#      8 -0.10 .040  3.07 640.01 23.06 0.006065 

6 I ask myself if I have considered all options when solving a problem#      7 -0.07 .041  0.55 643.88 25.69 0.002294 

30 I'm less effective at remembering information than other people I know      3  0.05 .030  8.21 636.14 26.17 0.001918 

8 I can motivate myself to learn when I need to#        7 -0.12 .043 -0.48 642.91 26.93 0.001437 

20 I never have a clue at how to solve problems#        0 -0.15 .038  3.00 640.97 27.96 0.000967 

5 I am often not aware of the learning strategies I use when I study       4  0.11 .032  1.95 644.84 28.04 0.000939 

21 I periodically review information to help me understand important relationships between different objects/people#  7 -0.18 .042  0.18 641.94 29.79 0.000476 

34 Once I finish a task, I ask myself if I learned as much as I could#      7 -0.00 .038  0.45 632.27 35.39 0.000051 * 

29 I'm convinced that my learning strategies are far superior to anyone else who has ever lived    10  1.72 .032  4.40 639.04 38.72 0.000013 * 

7 I ask myself if I have considered all options when solving a problem#      8 -0.21 .045 -1.10 643.88 43.05 0.000002 * 

36 When completing a task, I summarize what I've learned after I finish#      7  0.04 .037 -0.46 634.21 43.35 0.000002 * 

3 I am good at organizing information#         7 -0.49 .048 -2.46 642.91 49.83 0.000000 * 

1 I am a good judge of how well I understand something#       7 -0.20 .052 -0.95 644.84 50.57 0.000000 * 

33 My problem solving capabilities far outstrip anyone else I have ever met      9  1.31 .029  6.43 634.21 54.07 0.000000 * 
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Table 7 cont. 

 Individual Item Fit Statistics for Meta-cognitive Ability – All Items 

__________________________________________________________________________________________________________________________________________________________________________ 

Item no     Item                       Entry No           Location   SE FitResid     df      χ² Prob  

__________________________________________________________________________________________________________________________________________________________________________ 

23 I understand my intellectual strengths and weaknesses#       8 -1.00 .063 -2.05 639.04 57.36 0.000000 * 

16 I know what the teacher expects me to learn#        6 -1.03 .046 -0.55 641.94 59.05 0.000000 * 

13 I have a specific purpose for each learning strategy I use#       8 -0.01 .038 -1.62 641.94 59.38 0.000000 * 

12 I find myself using helpful learning strategies automatically#       8 -0.05 .040  0.51 641.94 60.56 0.000000 * 

24 I use different learning strategies depending on the situation#       8 -0.08 .045 -0.90 637.11 63.00 0.000000 * 

2 I am aware of what learning strategies I use when I study#       6 -0.18 .042 -2.19 644.84 64.60 0.000000 * 

14 I have control over how well I learn#         8 -0.35 .044 -1.28 642.91 84.39 0.000000 * 

19 I learn more when I am interested in the topic#        6 -0.15 .040  8.41 640.97 88.32 0.000000 * 

15 I know what kind of information is most important to learn#       6 -1.07 .050 -2.29 640.97 92.99 0.000000 * 

17 I know when each learning strategy I use will be most effective#      8 -0.14 .039 -1.93 640.01 95.07 0.000000 * 

31 I'm probably better than anyone else in the world at organizing information      10  1.23 .028  8.66 638.07 123.85 0.000000 * 

9 I consider myself a complete novice at analysing the usefulness of the study strategies I use     0  0.56 .026 14.44 644.84 162.85 0.000000 * 

27 I would benefit from taking a course on how I can learn more effectively      2  1.17 .029 11.98 636.14 278.58 0.000000 * 

18 I learn best when I know something about the topic#        6  0.17 .029 12.11 641.94 292.32 0.000000 * 

_________________________________________________________________________________________________________________________________________________________________ 

NOTE. * = χ² probability below the Bonferroni adjustment (Adj=0.000270). # Items from Hannah’s (2006) Meta-cognitive Ability Scale. χ²  df = 9 
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Person-item distribution. The graph of the distributions of item and person 

locations is presented in Figure 5. This figure indicates that on the whole, items were 

fairly well matched to the sample; with the person mean being 0.88, which was 

approaching the item mean of 0. The person-item distribution also shows that items 

were measuring the full spectrum of the persons in this sample. The distribution graph 

shows a number of items on the continuum lower than -1 logits that may be redundant 

in this sample given that there are no persons with logits within that range. The overall 

spread of items is approximate to the preferred spread for item development (-3 to +3; 

Andrich & Styles, 2004). 

Item elimination. The poor fit of the original 37 items [χ² = (333) 226.05] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with this poor fit indicating that the items may violate the Rasch 

requirement for uni-dimensionality. Analysis of the principal component loadings for 

the item residuals, sorted to one factor, enabled the identification of two sub-sets of 

items that either loaded positively or negatively on this factor. Items 1-3, 7, 12-17, 23, 

24, and 34 loaded positively on this factor (stronger than r=+.3), whereas items 9, 18, 

27, 29, 31, and 33 showed negative loadings on this same factor (stronger than r=-.3). 

This differentiation is largely by positively/negatively worded items, with all of the 

items loading positively on the factor being positive items; however, the items that 

loaded negatively on this factor were a mix of positive and negatively worded items, 

which suggested that more than the wording artefact was at play in this differential 

factor loading. Given this potential multi-dimensionality identified in the principal 

component loadings, and that that the items that loaded negatively on the factor were 

also poor fitting items, only items that loaded positively on the factor, or didn’t load at 

all were retained (items 3-6, 8-11, 18-20, 25-33, 35-37 deleted). With the deletion of 

poor fitting items some of our information on persons with logits greater than +4 was 

https://en.wikipedia.org/wiki/Chi_%28letter%29
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lost, although the overall fit of the scale was increased. There was also a restriction of 

information on individuals with logits ranging from approximately +1 to +2; however, 

again, the items with these corresponding logits showed poor fit, and inclusion of these 

items reduced the overall fit of the scale.  

In total, 23 out of 37 items were deleted (items 3-6, 8-11, 18-20, 25-33, and 35-

37 deleted), leaving only item pairs 1 and 2, 13 and 17, 13 and 24, 14 and 15, 15 and 16, 

15 and 17, and 17 and 24 with item residual correlations greater than r=.3. All of these 

items were retained due to each item showing good fit indices and because of the 

information that each item added to the overall scale in terms of semantic content and 

the persons on which items provided information. The ICC for the worst fitting item of 

the final scale, item 17: ‘I know when each learning strategy I use will be most 

effective’, is shown in Figure D1 of Appendix D. Although this item had a significant 

chi-square probability and a poor fit statistic, this item otherwise fit the expected ICC 

curve well, semantically fit with the content of the other retained items, and deleting 

this item reduced the overall fit of the scale; hence this item was retained in the final 

scale. Items 12, 15, 22, and 34 also showed fit residuals outside of the acceptable range, 

but these items were otherwise shown to fit the Rasch model well. The retained items 

were items from the knowledge about cognition, and regulation of cognition subscales 

of the MAI; however, the component loadings failed to show support for the presence of 

these subscales.  

Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 37 items and also for the final set of 14 items is shown in Table 

8, together with the PSI for both sets of items. This table shows the person fit for before 

and after item elimination and that both item sets are within the acceptable range, 

although the item fit residual is improved after item deletion, along with the overall 

item-trait interaction. The PSI was equivalent for both item sets. 
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The person-item threshold distribution for the final items is shown in Figure 5 

and shows the final set of items to be fairly well matched to the sample. Of the 14 

retained items, all of these items came directly, or had been reworded, from Hannah’s 

(2006) modified version of Schraw and Dennison’s (1994) Metacognitive Ability Scale. 

The final 14 items are internally consistent (assessing a single variable), and provide 

reliable person measures (see Table D2 in Appendix D for fit statistics of the final 

items).  

 

Table 8 

Item Fit for Metacognitive Ability Before and After Elimination of 23 Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 2.63 0.02 226.05 333 .000 .91 

23 items deleted  0.33 -0.58 220.55 126 .000 .91 
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Figure 5. Person-Item Threshold Distribution for Meta-cognitive Ability – All Items 

(top figure), and the Person-Item Threshold Distribution for Meta-cognitive Ability 

after Item Deletion (bottom figure).
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Self-Concept Clarity  

Respondents’ beliefs regarding their level of clarity in their self-concept were 

assessed with 21 items developed for this study. Item generation expanded upon 

Campbell et al.’s (1996) 12-item Self-concept Clarity Scale, with an example item 

being: ‘My beliefs about myself often conflict with one another’. Items generated for this 

study included: ‘I usually have a clear picture of who I am and what I stand for’ (high 

level of variable), and ‘I struggle to find words to describe myself accurately’ (low level 

of variable). There is sufficient evidence that the Self-concept Clarity Scale taps a single 

factor (Campbell et al., 1996). Reliability for Campbell et al.’s (1996) scale has been 

shown to be high (α=.91; Hannah, 2006). Development of the SCC scale in this study 

was conducted with 636 observations, collected at one measurement period. Using the 

aforementioned criteria for data screening, a total of two individuals were deemed to be 

deviant outliers, were deleted from the data set, and the data re-analysed. 

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 9. This 

table orders the items from best to worst fit and indicates that all items, except for items 

1, 4, 7, and 21, are originally showing poor fit to the Rasch model, as assessed by 

significant chi-square probabilities. Assessment of the item locations showed item 15 

(‘My beliefs about myself seem to change very frequently’) to have the lowest location (-

0.83), and item 3 (‘I seldom experience conflict between the different aspects of my 

personality’) to have the highest location (1.25). These locations are somewhat align 

with the entry numbers assigned to these items prior to administration, with item 15 

assigned an entry number of 3 and was expected to only be endorsed by participants low 

in SCC; however, item 3 was assigned an entry number of 6 and generated a higher 

location than expected. The order of locations was also aligned with the entry numbers 

for items 2, 6, 8, 10, 11, 13, 14, and 16-21; however, was not congruent with 
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expectations for items 1, 4, 5, 7, 9, and 12. The inter-item residual correlations are 

shown in Table E1 of Appendix E. The table shows one correlation between the item 

residuals above the recommended cut-off (stronger than r=.3; Andrich & Styles, 2004) 

between items 15 and 17, which suggests that there may be some redundancy in this 

item pair. Items 3 and 5, 3 and 8, 3 and 15, 3 and 17, 3 and 18, 8 and 15, 8 and 17, and 

15 and 17, all showed a negative correlation between item residuals stronger than r=-.3, 

which suggests that participants were not interpreting these items as expected.   

Person-item distribution. The graph of the distributions of item thresholds and 

person locations is presented in Figure 6. This figure indicates that on the whole, items 

were relatively ‘easy’ relative to the sample being assessed, with the person mean being 

1.13, which was greater than the item mean of 0. The distribution graph shows all items 

fell between approximately -5 to +3 logits, which is slightly greater than the preferred 

item spread for scale development (-3 to +3; Andrich & Styles, 2004). There is item 

redundancy on the lower end of the scale, with items below -1 logits but no persons in 

this area of the distribution. There is also a lack of items greater than +4 logits, which 

limits our understanding of participants with very high levels of in SCC.  

Item elimination. The poor fit of the original 21 items [χ² = (189) 3142.55] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with poor fit indicating that the items may violate the Rasch requirement 

for uni-dimensionality. Analysis of the principal component loadings for the item 

residuals, sorted to one factor, enabled the identification of two groups of items that 

either loaded positively or negatively on this factor. Items 3, 8, and 10 loaded positively 

on this factor (stronger than r=+.3); whereas, items 2, 5, 11, 12, 14, 15, 17 and 18 

showed negative loadings on this same factor (stronger than r=-.3). No clear pattern 

was present in the item content to explain the differential loadings (e.g., no clear split 

between positively and negatively worded items). Items 3, 8, and 10 all showed poor fit 

https://en.wikipedia.org/wiki/Chi_%28letter%29
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to the Rasch model and were subsequently deleted from the item pool. Although item 3 

was the item with the highest logit and deletion of this item further restricted our 

understanding of individuals within the sample who reported very high levels of SCC, it 

was a poor fitting item, with a fit residual outside of the accepted ±2.5 range, and 

deletion of this item increased the fit of the overall scale. Items 8 and 10 also had high 

locations, but inspection of the PSI, overall scale fit, and the ICC for each item found 

that these items failed to contribute to a good fitting scale. This same iterative process 

identified items 1, 4, 6, 7, 13, 16, and 20 as poor fitting items, and these were deleted.  

In total, 10 items were deleted (items 1, 3, 4, 6-8, 10, 13, 16, and 20 deleted). 

This deletion left only the item pair of items 15 and 17 with a high residual correlation. 

Both of these items contributed to a good fitting scale, and so were both retained. The 

ICC for the worst fitting item of the final scale, item 9 (‘I'm entirely clear on what I 

believe’) is shown in Figure E1 of Appendix E. Although this item had a significant chi-

square probability, it otherwise fit the expected ICC curve fairly well, semantically fit 

with the content of the other retained items, and deleting this item reduced the overall fit 

of the scale and so was retained.  

Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 22 items, and for the final set of 11 items, together with the PSI 

for both sets of items, are shown in Table 10. This table illustrates the person fit before 

and after item elimination, and shows both item sets were within the acceptable range 

for fit, although the item fit residual was improved after item deletion, along with the 

overall item-trait interaction value. The reliability was mildly lower for the reduced set 

of items. 

The person-item threshold distribution for the final items is shown in Figure 6 

and shows the final set of items to be fairly well matched to the sample. Of the 11 

retained items, six came from Campbell et al.’s (1996) Self-concept Clarity Scale (items 
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12, 14, 15, 18, 19, and 21), and the other five items were developed for this study. The 

final 11 items show internal consistency (assessing a single variable), and provide 

reliable person measures (see Table E2 in Appendix E for fit statistics of the final items).  
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Table 9 

 Individual Item Fit Statistics for Self-Concept Clarity – All Items 

___________________________________________________________________________________________________________________________________________________________________ 

Item no     Item                                           Entry No       Location     SE         FitResid           df    χ² Prob 

___________________________________________________________________________________________________________________________________________________________________ 

1 Even if I wanted to, I don’t think I could tell someone what I’m really like#     2   0.37 .032  7.43 597.84 14.40 0.108838 

4 I spend a lot of time wondering about what kind of person I really am#     3  0.18 .033  8.07 596.89 15.10 0.088126 

21 When I think about the kind of person I have been in the past, I’m not sure what I was really like#   3  0.02 .037  1.51 596.89 24.18 0.004020 

7 If I were asked to describe my personality, my description may end up being different from one day to another day# 3  0.19 .035  3.38 596.89 27.67 0.001082 

20 Sometimes I think I know other people better than I know myself#     4 -0.12 .035  3.96 596.89 30.40 0.000375 * 

6 I usually have a clear picture of who I am and what I stand for      7  0.12 .038  4.82 597.84 30.59 0.000348 * 

13 It is often hard for me to make up my mind about things because I don’t really know what I want#  3 -0.18 .035  2.18 595.00 34.25 0.000081 * 

16 My beliefs about who I am are generally fairly stable over time       5 -0.11 .042  3.30 595.00 34.75 0.000066 * 

19 Sometimes I feel that I am not really the person that I appear to be#     4 -0.19 .035  0.61 596.89 42.49 0.000003 * 

9 I'm entirely clear on what I believe        9 -0.01 .041 -0.74 597.84 43.94 0.000001 * 

5 I struggle to find words to describe myself accurately       2  0.12 .035 -0.08 598.78 44.23 0.000001 * 

2 I don't understand what I stand for        0 -0.37 .041 -1.96 597.84 45.65 0.000001 * 

12 In general, I have a clear sense of who I am and what I am#      8 -0.17 .043 -0.45 596.89 61.57 0.000000 * 

14 My beliefs about myself often conflict with one another#      3 -0.37 .038 -0.27 593.11 61.95 0.000000 * 

18 On one day I might have one opinion of myself, and on another day I might have a different opinion#  3 -0.81 .039 -3.26 596.89 62.10 0.000000 * 

17 My own view of who I am is completely unclear       0 -0.51 .046 -4.85 595.95 67.61 0.000000 * 

10 I'm never uncertain about what I believe        9  0.52 .031  9.90 597.84 72.42 0.000000 * 

11I'm still struggling to figure out who I am        1 -0.03 .035 -4.30 595.00 75.73 0.000000 * 

15 My beliefs about myself seem to change very frequently#      3 -0.83 .042 -3.42 594.05 90.57 0.000000 * 

8 I'm convinced that I have a deeper understanding of my identity than anyone else who has ever lived  10  0.94 .029 17.63 597.84 444.95 0.000000 * 

3 I seldom experience conflict between the different aspects of my personality#    6 1.25 .029 28.29 597.84 1818.01 0.000000 * 

_____________________________________________________________________________________________________________________________________________________________________ 

NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000476). # Items from Campbell et al.’s (1996) Self-Concept Clarity Scale. χ² df = 9



122 
 

 

 

 

 
 
 
Figure 6. Person-Item Threshold Distribution for Self-Concept Clarity – All Items (top 

figure), and the Person-Item Threshold Distribution for Self-Concept Clarity after Item 

Deletion (bottom figure).
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Table 10 

Item Fit for Self-Concept Clarity Before and After Elimination of 10 Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 3.42 0.21 3142.55 189 .000 .92 

10 items deleted  1.20 -0.61 180.95 99 .000 .91 
 

Developmental Efficacy 

Respondents’ beliefs regarding their confidence and abilities to develop desired 

leader competencies were assessed with 24 items developed for this study. Item 

generation expanded upon the thoughts and self-motivation sub-scales of Hannah’s 

(2006) 17-item Agentic Leadership Efficacy Scale. An example item from this scale 

includes ‘I can take ownership for my leadership failures’. Items generated for this 

study include: ‘I am completely comfortable learning from my most embarrassing 

leadership mistakes’ (high level of variable) and ‘I sometimes have the energy required 

to develop myself as a leader’ (low level of variable). Reliability for Hannah’s (2006) 

scale was reported at α=.91. Development of the DE scale in the current study was 

conducted with 554 observations, collected at one measurement period. Using the 

aforementioned criteria for data screening, no persons were identified as being deviant 

outliers. 

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 11. This 

table orders the items from best to worst fit and indicates that items 2-11, and 13-19 are 

all originally showing poor fit to the Rasch model, as assessed by significant chi-square 

probabilities. Assessment of the item locations showed item 24 (‘Sometimes, it's hard 

for me to take ownership of my leadership failures’) to have the lowest location (-0.85), 

and item 19 (‘I'm so proficient at continuously developing, that my innovations eclipse 
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anyone else who has ever been a leader’) to have the highest location (1.44). These 

locations align with the entry numbers assigned to these items prior to scale 

administration; with item 24 assigned an entry number of 3, and item 19 assigned an 

entry number of 10. The order of locations was also aligned with the entry numbers for 

items 14, 16, 17, 22, and 23; however, was not congruent with expectations for items 1-

13, 15, 18, 20, and 21. The inter-item residual correlations are shown in Table F1 of 

Appendix F. This table shows residual correlations above the recommended cut-off 

(stronger than r=.3; Andrich & Styles, 2004) between items 4 and 8, 5 and 6, 7 and 14, 

and 17 and 19, which suggests that there may be some item redundancy among these 

item pairs. Items 10 and 15, and 11 and 15 showed a negative item residual correlation 

stronger than r=-.3, which suggests that participants may not have been interpreting 

these items as expected. 

Person-item distribution. The graph of the distributions of item and person 

locations is presented in Figure 7. This figure indicates that on the whole, items were 

‘easy’ relative to the sample being assessed, with the person mean being 1.06, which is 

greater than the item mean of 0. The overall spread of items was approximate to the 

preferred spread for scale development (-3 to +3; Andrich & Styles, 2004); however, the 

distribution graph shows there were a number of items on the continuum lower than -1 

logits that were not adding to our understanding of the sample given that there were no 

persons with logits in that range of the distribution. A small number of persons with 

logits greater than +4 failed to be accurately measured by the current pool of items.  

Item elimination. The poor fit of the original 24 items [χ² = (192) 1885.26] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with this poor fit indicating that the items may have violated the Rasch 

requirement for uni-dimensionality. Analysis of the principal component loadings for 

the item residuals, sorted to one factor, enabled the identification of two sub-sets of

https://en.wikipedia.org/wiki/Chi_%28letter%29
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Table 11 

 Individual Item Fit Statistics for Developmental Efficacy – All items 
___________________________________________________________________________________________________________________________________________________________________ 
Item no     Item                                         Entry No    Location    SE           FitResid     df     χ² Prob  
___________________________________________________________________________________________________________________________________________________________________ 

20 My capacity for learning about leadership is lower than other people I know    3  0.16 .040  4.07 522.12 9.83 0.277354 

22 Others compliment me on my amazing ability to constantly learn new things    8  0.34 .040  1.28 518.32 16.11 0.040858 

1 I am completely comfortable learning from my most embarrassing leadership mistakes    9 -0.19 .053  0.11 525.93 16.46 0.036220 

23 Sometimes, I struggle to have sufficient energy to develop myself     4 -0.66 .034  3.70 521.17 17.07 0.029357 

21 One of the hardest things for me to do is to admit when I have made a mistake as a leader   1  0.26 .036  3.98 522.12 21.82 0.005260 

24 Sometimes, it's hard for me to take ownership of my leadership failures     3 -0.85 .040  0.90 521.17 22.45 0.004153 

12 I constantly struggle to have the energy to develop myself      2  0.55 .030 11.44 525.93 28.17 0.000442 

18 I'm rarely able to identify talents in my followers that they didn't already know    2  0.35 .037  7.66 525.93 32.22 0.000085 * 

13 I doubt that I am capable of learning anything about leadership      0  0.03 .040  1.59 524.98 36.71 0.000013 * 

8 I can remain steadfast to my core beliefs when I'm challenged#      8 -0.24 .053 -0.83 525.93 42.42 0.000001 * 

14 I have an abundance of energy that never stops working hard on the toughest assignments   9  0.16 .039  0.15 524.98 45.67 0.000000 * 

9 I can take ownership for my leadership failures#       8 -0.53 .069 -1.65 525.93 47.89 0.000000 * 

4 I can explain to my followers the importance of high ethical conduct#     7 -0.65 .071 -2.30 525.93 49.30 0.000000 * 

5 I can identify talents in others that they didn’t recognize in themselves#     7 -0.38 .057 -1.28 525.93 51.55 0.000000 * 

6 I can identify the strengths and weaknesses of my followers#      7 -0.31 .067 -1.40 524.98 53.44 0.000000 * 

2 I can adapt my thinking to a broad range of unique leadership challenges#     8  -0.14 .057  0.10 525.93 57.09 0.000000 * 

11 I can think up innovative solutions to challenging problems#      8 -0.31 .052 -1.41 525.93 57.40 0.000000 * 

16 I usually try to work hard at work problems       6  0.32 .036  7.26 525.93 61.79 0.000000 * 

7 I can maintain a consistently high level of energy#        7 -0.19 .044 -1.89 524.98 62.12 0.000000 * 

3 I can continue to work hard until challenging missions are fully completed#     8 -0.71 .067 -2.03 525.93 69.84 0.000000 * 

17 I'm better at learning skills for leadership than anyone else I have ever known    9  1.21 .032  8.67 525.93 73.00 0.000000 * 

10 I can think about what we should do next in high pressure situations#     8 -0.47 .059 -0.92 524.03 73.22 0.000000 * 

19 I'm so proficient at continuously developing, that my innovations eclipse anyone else who has ever been a leader 10  1.44 .033  9.68 523.08 152.68 0.000000 * 

15 I sometimes have the energy required to develop myself as a leader     5  0.81 .027 19.54 525.93 787.00 0.000000 *  
____________________________________________________________________________________________________________________________________________________________________ 

NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000417). # Items from Hannah’s (2006) Agentic Leadership Efficacy Scale. χ² df = 8 
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items that either loaded positively or negatively on this factor, with items 15-17 and 19 

loading positively on this factor (stronger than r=+.3), whereas items 3-11 showed 

negative loadings on this same factor (stronger than r=-.3). No clear pattern was present 

to explain the differential loading on this factor (e.g., no clear split between positively 

and negatively worded items). Items 15 and 17-19 also showed poor fit to the Rasch 

model and were subsequently deleted. An iterative process of inspection of the PSI, 

overall scale fit, as well as the ICC for each item, showed items 1, 2, 4-6, 8-13, 18-21, 

and 24 to be poor fitting items. Deletion of these items reduced all of the potential item 

redundancy or negative residual correlations, except for between items 7 and 14. Both 

of these items were retained in the final scale given that assessment of the content of 

these items suggests that they were measuring pertinent elements of the DE construct 

that were not tapped by other items. Inspection of the content of all items found that 

they varied between general DE, self-efficacy, and leadership efficacy. The final items 

were chosen based upon fit, but also in that they all reflected general developmental 

efficacy, rather than self-efficacy or leadership efficacy. As shown in Figure 7, the 

overall item spread remained akin to the spread of items prior to item deletion. In total, 

19 items were deleted (items 1, 2, 4-6, 8-13, 15-21, and 24 deleted). The ICC for the 

worst fitting item of the final scale, item 14 (‘I have an abundance of energy that never 

stops working hard on the toughest assignments’), is shown in Figure F1 of Appendix F. 

Although this item showed a significant chi-square probability, the fit residual was 

within the recommended range (±2.5), the item semantically fit with the content of the 

other retained items, and deleting this item reduced the overall fit of the scale, and 

consequently this item was retained. Although item 22 showed a poor fit statistic of 

3.25, it fit the expected ICC curve well, and was subsequently retained in the final scale.  

Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 24 items and also for the final set of five items is shown in Table 
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12, together with the PSI for both sets of items. This table shows that the person fit 

before and after item elimination were within the acceptable range. Prior to item 

elimination the item fit was outside of the acceptable range, but after deletion of the 

poor fitting items this residual was improved, along with an improvement in the overall 

item-trait interaction chi-square values. These were judged to be acceptable gains in 

return for a .10 loss in reliability for the reduced set of items. 

The person-item threshold distribution for the final item set is shown in Figure 7 

and shows the final set of items to be well matched to the sample. Of the five retained 

items, all items were developed for this study. The final five items are internally 

consistent (assessing a single variable) and provide reliable person measures (see Table 

F2 of Appendix F for fit statistics of the final items). 

 

Table 12 

Item Fit for Developmental Efficacy Before and After Elimination of 19 Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 2.77 0.14 1885.26 192 .000 .89 

19 items deleted  0.22 -0.38 107.76 40 .000 .79 
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Figure 7. Person-Item Threshold Distribution for Developmental Efficacy – All Items 

(top figure), and the Person-Item Threshold Distribution for Developmental Efficacy 

after Item Deletion (bottom figure).
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Interest in Leadership 

Respondents’ beliefs regarding their IL were assessed with 22 items developed 

for this study. Item generation expanded upon the Occupational Interest Scale (M. 

Keddi, personal communication, 15 March, 2011), which is a nine-item measure of an 

individual’s current level of specific occupational interest towards different job aspects. 

Keddi’s scale is a modified version of Schiefele, Krapp, Wild, and Winteler’s (1993) 

Student Interest Questionnaire. Keddi’s scale was originally written in German and so 

was translated into English for the purpose of this study by two native German speakers 

who were completing either post-doctorate or post-graduate work at the University of 

Western Australia (an English speaking university). The resulting items were then 

reworded from interest in one’s occupation, to interest in leadership as an aspect of 

one’s job. Keddi’s scale consisted of three subscales: (a) personal value based valence, 

(b) emotional valence, and (c) intrinsic experience. Developed items included ‘I'm more 

interested in leadership than anyone else I know’ (high level of variable) and ‘I feel 

somewhat apathetic to my experiences as a leader’ (low level of variable). Reliability 

for Keddi’s scale had been reported at α>.83 (M, Keddi, personal communication, 15 

March, 2011). Development of the IL scale in the current study was conducted with 544 

observations, collected at one measurement period. Using the aforementioned criteria 

for data screening, no persons were identified as providing deviant outlying responses. 

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 13. This 

table orders the items from best to worst fit and indicates that all items are originally 

showing poor fit to the Rasch model as assessed by significant chi-square probabilities. 

Assessment of the item locations showed item 13 (‘I never want to be a leader’) to have 

the lowest logit (-1.12), and item 14 (‘I'm more interested in leadership than anyone 

else I know’) to have the largest logit (0.77). These locations align with the entry 
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numbers assigned to these items prior to administration, with item 13 assigned an entry 

number of 0 and was expected to only be endorsed by participants very low in IL, and 

item 14 assigned an entry number of 9 and was expected to only be endorsed by 

participants very high in IL. The order of locations was also aligned with the assigned 

entry numbers for items 2, 3, 7, 8, 10, 16, 19, and 22; however, was not congruent with 

expectations for items 1, 4-6, 9, 11, 15, 17, 18, 20, and 21. 

The inter-item residual correlations are shown in Table G1 of Appendix G, 

which shows a number of correlations to be greater than the recommended r=.3 cut-off 

(Andrich & Styles, 2004), between items 2 and 3, 5 and 17, 7 and 12, 7 and 13, 9 and 

12, 12 and 13, and 18 and 19, which suggests that there may be some redundancy in 

these item pairs. Items 2 and 5, 3 and 6, 5 and 19, and 17 and 19 showed negative 

residual correlations stronger than r=-.3, which suggests that participants may not have 

been interpreting these items as expected. 

Person-item distribution. The graph of the distributions of item thresholds and 

person locations is presented in Figure 8. This figure indicates that on the whole, items 

were well matched to the current sample, with a person mean of 0.22, which was 

approaching the item mean of 0. The distribution graph shows the items fell between 

approximately -3 to +3 logits, which is approximate to the preferred spread of items for 

scale development (Andrich & Styles, 2004). The lack of items greater than +3.5 logits 

limits our understanding of the small number of persons within this sample with very 

high levels of IL. The distribution graph also shows that there was some potential item 

redundancy with a number of items with logits lower than -1 but with no persons within 

that range of the distribution.  

Item elimination. The poor fit the original 22 items [χ² = (176) 2728.46] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with this poor fit indicating that the items may have violated the Rasch 

https://en.wikipedia.org/wiki/Chi_%28letter%29
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requirement for uni-dimensionality. Analysis of the principal component loadings for 

the item residuals, sorted to one factor, enabled the identification of two sub-groups of 

items that either loaded positively or negatively on this factor. Items 5, 6, and 17 loaded 

positively on this factor (stronger than r=+.3), whereas items 2-4, 7, 11-13, and 18-19 

showed negative loadings on this same factor (stronger than r=-.3). No clear pattern 

was present to explain the differential loading on this factor (e.g., no clear split between 

positively and negatively worded items). Items 5, 6, and 17 were found to be poor 

fitting items and were subsequently deleted from the item pool. 

Although item 14 had the highest logit and deletion of this item further restricted 

our understanding of individuals within the sample who reported high levels of IL, it 

was a poor fitting item, with a fit residual outside of the accepted ±2.5 range, and 

deletion of this item increased the fit of the overall scale. Through this same iterative 

process, and inspection of the PSI, overall scale fit, as well as the ICCs, items 5-10, 12-

17, and 20-22 were deleted.
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Table 13 

 Individual Item Fit Statistics for Interest in Leadership – All Items 

_________________________________________________________________________________________________________________________________________________________________ 

Item no     Item                                                                        Entry No              Location      SE        FitResid            df          χ² Prob  

_________________________________________________________________________________________________________________________________________________________________ 

15 Leading teams is definitely not one of my life's passions                    2      0.10 .032      4.82   514.35     8.16 0.417882       

10 I feel somewhat apathetic to my experiences as a leader  4      -0.13    .039     3.17   514.35    10.64    0.223032       

16 Leading teams isn't just a job for me - it's what I absolutely love to do  9        0.21   .033     5.43   514.35    13.82    0.086689       

22 When my career has ended, I hope to be the best leader in history  10      0.28   .032     2.10   514.35    19.77    0.011232       

8 I don’t really like to talk about my experiences as a leader  3     -0.44   .042      1.17   514.35    19.77    0.011232       

14 I'm more interested in leadership than anyone else I know  9         0.77    .031      5.77   514.35    20.89    0.007434       

20 My role as a leader contributes very little to my personal self-fulfilment#   2        0.31    .033      5.47   514.35    28.09    0.000457       

2 Being a leader is a passion more important than any other personal goal I have  10       0.37   .031      1.25   514.35    28.61    0.000372      * 

21 When my career has ended, I hope to be the best leader in history                    10     -0.35    .046    -0.26   514.35    31.49    0.000115      * 

1 After a long-weekend or vacation, I would look forward to being able to lead others within my workplace#  7   -0.02   .043      2.16   514.35    33.81    0.000044      * 

12 I have an intense dislike for leading teams  0   -0.49   .052    -0.45    514.35    42.67    0.000001      * 

13 I never want to be a leader  0   -1.12   .057    -1.62   513.41    45.38   0.000000      * 

19 My most important life goal is to be a great leader  10     0.09    .033    -1.41   514.35    50.97    0.000000      * 

18 My greatest life satisfactions come from leadership accomplishments  9       -0.18    .037    -1.35   514.35    59.43   0.000000      * 

9 I feel great personal satisfaction when I perform well as a leader#  8      -0.26   .052    -0.25   514.35    63.46    0.000000      * 

4 Being able to lead others is an interesting part of my job#  6    -0.26    .054    -0.71   514.35    65.38    0.000000      * 

7 I dislike leadership                   1        -0.90    .060    -2.72   514.35    66.89    0.000000      * 

11 I have a personal interest in leadership#  8        -0.05   .044    -0.20   512.46    87.26    0.000000      * 

3 I'm more interested in leadership than anyone else I know  9          0.07    .037    -1.04   514.35    96.97    0.000000      * 

17 Most of my experiences as a leader do not affect me as a person#  3       0.65    .028    11.30   514.35    143.04    0.000000      * 

5 How well I perform as a leader generally doesn’t affect my mood # 3      0.75    .029    14.35   513.41    291.70    0.000000     * 

6 I am somewhat interested in leadership  5       0.60    .025    24.10   514.35   1500.24   0.000000      * 

NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000455). # Items from Keddi’s  (2011) Occupational Interest Scale. χ²  df = 8 
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This deletion also eliminated the potential aforementioned redundancy between items 

with related residual correlations, except for between items 2 and 3, and 18 and 19. 

Each of these items were retained after individual item analysis showed all contributed 

to a good fitting scale and overall scale fit statistics were reduced when any of these 

items were omitted.  

In total, 15 items were deleted (items 5-10, 12-17, and 20-22 deleted). The ICC 

for the worst fitting item of the final scale, item 3 (‘I'm more interested in leadership 

than anyone else I know’), is shown in Figure G1 of Appendix G. Although this item 

had a significant chi-square probability, the fit residual was within the acceptable range 

and the item otherwise fit the expected ICC curve fairly well, semantically fit with the 

content of the other retained items, and deleting this item reduced the overall fit of the 

scale. Although item 1 had a fit statistic of 3.47, which was greater than the 

recommended cut-off, its chi-square probability was not significant, and the item was 

judged to be important for capturing the large number of individuals with means just 

below 0.  An analysis of the principal component loadings of the residuals of the final 

items showed some multi-dimensionality present, with items 19 and 18 loading 

positively on the factor (stronger than r=.3), and items 1, 3, 4, and 11 loading 

negatively on the factor (stronger than r=-.3). The loading for item 2 showed a 

moderate positive loading on the factor (r=.24). Looking at these items and their 

relationship to the items from Keddi’s scale, Items 2, 18, and 19 were representative of 

items from the person-value based valance subscale, whereas items 1 and 3 were from 

the emotional valance subscale, and items 4 and 11 from the intrinsic experience 

subscale. Subsequently, this scale may be separated into two subscales: person-value 

based valance consisting of items 2, 18, and 19, and intrinsic and emotional valance 

consisting of items 1, 3, 4, and 11.  



134 
 

 

Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 22 items and for the final set of seven items, together with the 

PSI for both sets of items, is shown in Table 14. This table illustrates the person fit for 

before and after elimination, and shows both item sets were within the acceptable range, 

although the item fit residual and the overall item-trait interaction were improved after 

item deletion. The reliability is mildly lower for the reduced set of items. 

The adequate fit residuals and reliability for the final scale includes items across 

the two subscales, which provides support for joining the two identified subscales into 

one overall scale. This study is interested in one’s total measure of IL as a predictor of 

leader development so an individual’s total IL score was used for subsequent analyses. 

However, future researchers using this scale may wish to analyse the subscales 

separately. 

The person-item threshold distribution for the final item set is shown in Figure 8 

and shows the final items to be fairly well matched to the sample. Of the seven retained 

items, all of these items were adapted from Keddi’s (2010) Occupational Interest Scale. 

The final seven items are internally consistent (assessing a single variable) and provide 

reliable person measures (see Table G2 of Appendix G for fit statistics of the final 

items).  

 

Table 14 

Item Fit for Interest in Leadership Before and After Elimination of 15 Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 3.23 0.22 2728.46 176 .000 .89 

15 items deleted  0.456 -0.56 125.46 56 .000 .86 
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Figure 8. Person-Item Threshold Distribution for Interest in Leadership – All Items (top 

figure), and the Person-Item Threshold Distribution for Interest in Leadership after Item 

Deletion (bottom figure).
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Methods of Self-Attention 

Respondents’ beliefs regarding their levels of reflective self-attention and 

ruminative self-attention were assessed with 38 items (20 for self-reflection; 18 for 

rumination) developed for this study. Item generation expanded upon Trapnell and 

Campbell’s (1999) 24-item Rumination-Reflection Questionnaire (RRQ). The RRQ 

assesses the extent to which individual engage in self-reflection or rumination-based 

thought, with an example item including: ‘People often say I'm a "deep", introspective 

type of person’ (self-reflection), and ‘I always seem to be "re-hashing" in my mind 

recent things I've said or done’ (rumination). Items generated for this study included ‘I 

think that there is some benefit to self-reflective thinking’ (high level of self-reflection), 

and ‘I tend to "beat myself up" constantly by thinking about my prior failures’ (high 

level of rumination). The RRQ has been shown to have high reliability (α=.91 for self-

reflection, α=.9 for rumination; Joireman, 2004). Development of the self-attention 

scales in the current study was conducted with 525 observations collected at Time 1. 

Using the aforementioned criteria for data screening, no persons were identified as 

having deviant outlying responses. 

To assess the relationship between the items from the two sub-scales, all items 

from both the self-reflection and rumination subscales were entered into RUMM2030 

software concurrently. The residual principal components were analysed and showed a 

distinct separation between the rumination and self-attention items and a poor fitting 

scales with all items. Subsequently, the reflective self-attention and ruminative self-

attention items were entered separately and analysed as two separate scales.   

 

Reflective Self-Attention 

Fit of items and persons to the model. The individual item fit statistics, for both 

the chi-square tests of fit and the log residual tests of fit, are presented in Table 15. This 
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table orders the items from best to worst fit. This table indicates that items 1, 2, 7, and 

13 are all originally showing poor fit to the Rasch model as assessed by significant chi-

square probabilities. Assessment of the item locations showed item 20 (‘Self-reflection 

is a waste of my time’) to have the lowest logit (-0.94), and item 1 (‘I would rather 

spend time thinking alone than doing anything else’) to have the highest logit (1.04). 

These locations align with the entry numbers assigned to these items prior to 

administration, with item 20 assigned an entry number of 1 and was expected to only be 

endorsed by participants very low in reflective self-attention, and item 1 assigned an 

entry number of 10 and was expected to only be endorsed by participants very high in 

reflective self-attention. The order of locations was also aligned with the assigned entry 

numbers for items 3, 4, 11, 12, 13, 15, 17, and 18; however, the order of locations was 

not aligned with expectations for items 2, 5, 6-10, 13, 14, 16, and 19. The inter-item 

residual correlations are shown in Table H1 of Appendix H. This table indicates a 

number of item residual correlations greater than the recommended r=.3 cut-off 

(Andrich & Styles, 2004), between items 3 and 4, 6 and 7, 7 and 8, and 9 and 10, which 

suggests that there may be some redundancy in these item pairs. 

Person-item distribution. The graph of the distributions of item thresholds and 

person locations is presented in Figure 9. This figure indicates that on the whole, items 

were well matched to the sample being assessed, with the person mean of 0.64 

approaching the item mean of 0. The overall spread of items was approximate to the 

preferred spread of items for scale development (-3 to +3; Andrich & Styles, 2004); 

however, the very few items on the continuum measuring persons with locations greater 

than 3.5 suggests that individual very high in reflective self-attention in this sample 

were not being as accurately measured as persons elsewhere on the continuum.  

Item elimination. The poor fit of the original 20 items [χ² = (140) 867.61] 

indicated that the item pool needed to be reduced in order to develop a group of good 

https://en.wikipedia.org/wiki/Chi_%28letter%29
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fitting items, with this poor fit indicating that the items may violate the Rasch 

requirement for uni-dimensionality. Analysis of the principal component loadings for 

the item residuals, sorted to one factor, enabled the identification of two sub-sets of 

items that either loaded positively or negatively on this factor. Items 3-5, 9, 10, 13, and 

20 loaded positively on this factor (stronger than r=+.3), whereas items 8, 17, and 18 

showed negative loadings on this same factor (stronger than r=-.3). Items 8, 17, and 18 

were all positively worded items, whereas items 3-5, 9, 10, and 20 were all negatively 

worded items. As previously mentioned, negatively worded items can often pose an 

issue for uni-dimensionality in Rasch models (M. Barney, personal communication, 4 

July, 2013). Item 13 failed to fit this pattern given that was a positively worded item but 

showed a negative loading on the factor. Despite the potential multi-dimensionality 

identified in the principal component loadings, both positively and negatively worded 

items were retained in the final scale, provided that they showed good fit to the Rasch 

model. It was deemed necessary to retain a combination of both positively and 

negatively worded items in order to provide the greatest amount of information on the 

sample. Items 4 and 20 had low logits and were not adding any information to our 

understanding of the sample, and both the PSI and overall scale fit increased when they 

were eliminated. This same step-by-step iterative process, and inspection of the ICC for 

each item, saw the identification of items 1, 2, 5, 7, and 15 as poor fitting items.  

In total, five out of 20 items were deleted (items 1, 2, 5, 7, and 15 deleted). This 

deletion left only the aforementioned possible redundancy between items 3 and 4, and 9 

and 10, with inspection of the fit statistics and item content resulting in retention of 

these items. The ICC for the worst fitting item of the final scale, item 18 (‘People often 

say I'm a "deep", introspective type of person’) is shown in Figure H1 of Appendix H. 

Although this item had a fit residual outside of the recommended range, deleting this 

item reduced the overall fit of the scale, and the item semantically fit with the content of 
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the other retained items. Items 9, 12, and 14 also showed fit residuals outside of the 

±2.5 range, however these items otherwise contributed to a good fitting scale, and so 

were retained.  

Fit after item elimination. The overall item-trait test of fit to the Rasch model for 

the original pool of all 20 items and for the final set of 15 items, together with the PSI 

for both sets of items, are shown in Table 16. This table illustrates that the person fit for 

before and after item elimination are within the acceptable range, although the item fit 

residual and the overall item-trait interaction were improved after item deletion. The 

reliability is the same for both sets of items. 

The person-item threshold distribution for the final item set is shown in Figure 9 

and shows the items to be fairly well matched to the sample. Of the 15 retained items, 

10 came from Trapnell and Campbell’s (1999) RRQ Scale (items 3, 4, 6, 8, 11, 14-16, 

18, and 19) and the other five items were developed for this study. The final 15 items 

are internally consistent (assessing a single variable) and show reliable person measures 

(see Table H2 of Appendix H for the fit statistics of the final items).  
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Table 15 

 Individual Item Fit Statistics for Reflective Self-Attention – All Items 

________________________________________________ ______________________________________________________________________________________ 

Item no     Item                                    Entry No         Location   SE            FitResid     df    χ² Prob  

______________________________________________________________________________________________________________________________________ 

17 My greatest passion in life is to think about my "inner" self  9  0.52 .032  0.22 491.94 5.54 0.594566 

5 I hate wasting time thinking about myself    2 -0.01 .038  3.36 491.94 7.15 0.413495 

18 People often say I'm a "deep", introspective type of person#  7  0.58 .034  2.56 491.00 7.67 0.362082 

14 I'm not really a meditative type of person#   4  0.27 .031  4.87 491.94 11.58 0.115185 

9 I never waste time thinking about why I do things   0  0.19 .035  4.08 491.94 12.26 0.092305 

3 I don't care much for self-analysis#    3 -0.53 .048 -1.12 491.94 15.07 0.035115 

10 I never waste time contemplating my feelings    0  0.12 .036  2.27 490.06 15.88 0.026277 

8 I love to meditate on the nature and meaning of things#  8 -0.10 .036 -1.24 491.94 18.15 0.011295 

16 My attitudes and feelings about things fascinate me#   7 -0.31 .042 -0.18 491.94 19.35 0.007167 

4 I don't really care for introspective or self-reflective thinking#  3 -0.64 .052 -0.74 491.94 19.66 0.006344 

19 Philosophical or abstract thinking doesn't appeal to me that much# 4  0.03 .034 -0.46 491.94 20.10 0.005356 

11 I often love to look at my life in philosophical ways#   7  0.09 .034 -0.90 491.94 20.30 0.004963 

15 I'm very self-inquisitive by nature#    7  0.15 .036  7.62 491.94 21.34 0.003299 

12 I sometimes take the time to think about why I do things  5 -0.01 .041  2.56 491.94 22.04 0.002505 

20 Self-reflection is a waste of my time    1 -0.94 .047 -0.91 491.94 22.04 0.002497 

6 I love analysing why I do things#    8 -0.13 .042  0.15 491.94 22.51 0.002075 

13 I think that there is some benefit to self-reflective thinking  6 -0.60 .054 -0.90 491.94 31.35 0.000054 * 

2 Contemplating myself isn't my idea of fun#   4  0.67 .033  8.11 491.94 59.50 0.000000 * 

7 I love exploring my "inner" self#    8 -0.39 .045 -3.70 491.94 64.36 0.000000 * 

1 I would rather spend time thinking alone than doing anything else 10  1.04 .032 16.05 491.94 451.76 0.000000 * 

__________________________________________________________________________________________ 
NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000500). # Items from Trapnell and Campbell’s (1999) RRQ. χ²  df = 7
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Figure 9. Person-Item Threshold Distribution for Reflective Self-Attention – All Items 

(top figure), and the Person-Item Threshold Distribution for Reflective Self-Attention 

after Item Deletion (bottom figure). 
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Table 16 

Item Fit for Reflective Self-attention Before and After Elimination of Five Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 2.08 -0.14 867.61 140 .000 .91 

Five items deleted  1.49 -0.30 155.99 91 .000 .91 
 

Ruminative Self-Attention 

Fit of items and persons to the model. The individual item fit statistics for both 

the chi-square tests of fit and the log residual tests of fit are presented in Table 17. This 

table orders the items from best to worst fit and indicates that items 2, 13, 15, and 17 are 

all originally showing poor fit to the Rasch model as assessed by significant chi-square 

probabilities. Assessment of the item locations showed item 2 (‘I can't think of any time 

in my past where I dwelled on past events’) to have the lowest location (-0.72), and item 

12 (‘I tend to "ruminate" or dwell on things that happen to me for a really long time 

afterward’) to have the highest location (0.93). These locations were aligned with the 

entry numbers assigned to these items prior to administration, with item 2 assigned an 

entry number of 1 and was expected to only be endorsed by individuals with very low 

levels of ruminative self-attention, and item 12 assigned an entry number of 8 and was 

expected to only be endorsed by participants very high in ruminative self-attention. The 

order of locations was also aligned with expectations for items 2, 4, 5, 8-12, and 16-18, 

although was not was aligned for items 1, 3, 6, 7, and 13-15. The inter-item residual 

correlations are shown in Table I1 of Appendix I. These show residual correlations 

greater than r=.3 between items 2 and 4, 3 and 4, 10 and 11, and 11 and 12, which 

suggests that there may be some redundancy between these item pairs. There are 

negative residual correlations stronger than r=-.3 between items 3 and 16, 4 and 10, 4 
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and 11, 4 and 16, and 8 and 16, which suggests that participants may not be interpreting 

these items as expected. 

Person-item distribution. The graph of the distributions of item thresholds and 

person locations is presented in Figure 10. This figure indicates that on the whole, items 

were slightly ‘difficult’ relative to the sample being assessed, with the person mean of   

-0.17 being lower than the item mean of 0. This indicates that participants found it 

difficult to endorse the items high in rumination, which is what we expected from a 

sample of emerging leaders who would be expected to be low in rumination self-

attention. The distribution graph shows the items locations to be well matched to the 

locations of the persons. The overall spread of items is slightly greater than the 

preferred spread for scale development (-3 to +3; Andrich & Styles, 2004).  

Item elimination. The poor fit of the original 18 items [χ² = (126) 326.67] 

indicated that the item pool needed to be reduced in order to develop a group of good 

fitting items, with this poor fit indicating that the items may have violated the Rasch 

requirement for uni-dimensionality. Analysis of the principal component loadings for 

the inter-item residuals, sorted to one factor, identified two sub-sets of items that either 

loaded positively or negatively on this factor. Items 2-4, and 8 loaded positively on this 

factor (stronger than r=+.3), whereas items 10-12, and 16-18 showed negative loadings 

on this same factor (stronger than r=-.3). Inspection of these items showed items 10-12, 

and 16-18 to all be positively worded items, whereas items 2-4 and 8 were all 

negatively worded items. Despite these differential loadings, exploration of the utility of 

each item through inspection of the PSI, overall scale fit, as well as the ICCs, showed 

the group of best fitting items to consist of both positively and negatively worded items. 

The same iterative process saw the identification of items 2-4, 7, 13, 16, and 17 as poor 

fitting items, and these items were subsequently deleted from the item pool.  
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In total, seven out of 18 items were deleted (items 2-4, 7, 13, 16, and 17 

deleted). Elimination of these items also eliminated problems with items having related 

residuals, except for between items 10 and 11, and 11 and 12. All of these items were 

retained given that they showed good fit and were judged to be important for providing 

information on levels of rumination in the sample. Analysis of principal component 

loadings showed the artefact of the negative verses positive worded items was not 

present within the final item set. The ICC for the worst fitting item of the final scale, 

item 8 (‘I rarely spend any time dwelling on my past mistakes’), is shown in Figure I1 

of Appendix I. Although this item had a fit residual that fell outside of the recommended 

range (± 2.5), deleting this item reduced the overall fit of the scale and the item 

semantically fit with the content of the other retained items. Item 5 also showed a fit 

residual that fell outside the recommended range, but was retained given that it 

otherwise showed good fit to the Rasch model.  

Fit after elimination. The overall item-trait test of fit to the Rasch model for the 

original pool of all 18 items and for the final set of 11 items, together with the PSI for 

both sets of items, is shown in Table 18. This table illustrates the person fit for before 

and after elimination, and shows both item sets have person fit within the acceptable 

range, although the item fit residual and the overall inter-trait interaction were improved 

after item deletion. The reliability was mildly lower for the reduced set of items. 
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Table 17 

 Individual Item Fit Statistics for Ruminative Self-attention – All Items 

____________________________________________________________________________________________________________________________________________________________ 

Item no     Item                                                         Entry No         Location     SE FitResid     df  χ² Prob  

____________________________________________________________________________________________________________________________________________________________ 

14 It is easy for me to put unwanted thoughts out of my mind#     3  0.25 .032  2.57 491.89 3.48 0.837122  

11 I tend to "beat myself up" constantly by thinking about my prior failures    9  0.70 .037 -0.07 491.89 4.68 0.699334 

1 I always seem to be "re-hashing" in my mind recent things I've said or done#   8 -0.44 .033  2.59 491.89 6.22 0.514700   

16 My attention is often focused on aspects of myself I wish I'd stop thinking about#   6  0.60 .033  1.74 491.89 8.73 0.272641 

5 I never ruminate or dwell on my actions for very long#     2 -0.10 .031  2.39 491.89 9.31 0.231168  

18 Sometimes it is hard for me to shut off thoughts about myself#     6  0.09 .031  0.72 491.89 12.10 0.097384  

6 I often find myself re-evaluating something I've done#     7 -0.68 .035  0.81 491.89 12.11 0.096892  

8 I rarely spend any time dwelling on my past mistakes      2 -0.63 .036  2.37 491.89 12.31 0.090918 

4 I have never dwelled on my past, nor will I ever worry myself with such things   0 -0.66 .034 -0.97 491.89 15.03 0.035565 

10 I spend almost all my waking hours thinking about times I've made mistakes   10  0.83 .041  2.04 491.89 15.23 0.033128 

7 I often reflect on episodes in my life with which I should no longer concern myself#    7 -0.00 .031  1.97 491.89 15.57 0.029307 

12 I tend to "ruminate" or dwell on things that happen to me for a really long time afterward#  8  0.93 .034 -1.53 491.89 18.18 0.011199  

3 I don't waste time re-thinking things that are over and done with#     6 -0.41 .034 -1.80 491.89 19.78 0.006064 

9 I spend a great deal of time thinking back over my embarrassing or disappointing moments#  8  0.21 .032  0.04 491.89 21.77 0.002779  

2 I can't think of any time in my past where I dwelled on past events    1 -0.72 .037  4.89 491.89 28.72 0.000163 * 

15 Long after an argument or disagreement is finished, my thoughts keep going back to what happened# 8  0.00 .032 -1.10 491.89 34.46 0.000014 *  

13 I try not to concern myself with things I have said or done     5 -0.33 .032  6.94 491.89 42.63 0.000000 * 

17 Often I'm playing back over in my mind how I acted in a past situation#    7  0.37 .032 -2.34 491.89 46.35 0.000000 * 

________________________________________________________________________________________________________ 
NOTE. * = χ²  probability below the Bonferroni adjustment (Adj=0.000556). # Items from Trapnell and Campbell’s (1999) RRQ. χ²  df = 7 
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The person-item threshold distribution for the final item set is shown in Figure 

10 and shows the final items to be fairly well matched to the sample. Of the 11 retained 

items, eight came from Trapnell and Campbell’s (1999) RRQ (items 1, 5, 6, 9, 12, 14, 

15, and 18). The other three items were developed for this study. The final 11 items are 

internally consistent (assessing a single variable) and provide reliable person measures 

(see Table I2 of Appendix I for fit statistics of the final items).  

 

Table 18. 

Item Fit for Ruminative Self-attention Before and After Elimination of Seven Items 

  Mean fit residual Item-trait interaction Reliability 

  Item Persons χ² df Prob PSI 

All items 1.18 -0.37 326.67 126 .000 .89 

Seven items deleted  0.83 -0.38 175.73 77 .000 .83 
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Figure 10. Person-Item Threshold Distribution for Ruminative Self-Attention – All 

Items (top figure), and the Person-Item Threshold Distribution for Ruminative Self-

Attention after Item Deletion (bottom figure).
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Category Response Thresholds 

A final step in scale calibration was to determine the operation of the response 

categories for each scale. Determining whether the response categories were operating 

as required, and subsequently providing useful response distinctions, is an important 

step in the development and calibration of any scale (Andrich & Styles, 2004). 

Although it is common practice in scale development and in producing precise 

measures to offer many response categories to collect as much information on the 

sample as possible, it is often the case that more categories are offered than distinctions 

collected (Wright, 1996). The RUMM2030 software allows for an investigation into 

whether the response categories were ordered as anticipated, and if not, whether altering 

the categories improved the operation of the categories and the fit of items. This 

investigation was conducted through the assessment of the threshold probabilities 

(Andrich & Styles, 2004). For correctly working response categories, an individual who 

is low on the scale (with a low person location) should have a greater probability of 

responding to items with ‘Strongly Disagree’ (1) or ‘Disagree’ (2) than an individual 

high on the scale, who should have a greater probability of responding to the same item 

with a ‘Strong Agree’ (7) or ‘Agree’ (6). As displayed in Figure 11, the category 

probability curves (CPCs) are visual representations of the probability of an individual 

with a given location responding in a particular response category. The point of 

intersection between two curves (represented in Figure 11 by τ1 for the threshold 

between the categories 0 and 1, and τ2 for the threshold between the categories 1 and 2) 

is the point at which an individual at a given location has an equal likelihood of 

responding in either response category.  

Thresholds that fail to appear in their natural order may indicate that the 

response categories are not working as intended and are adding ‘noise’ to the 



149 
 

 

interpretation of obtained responses (Andrich & Styles, 2004). Disordered thresholds 

have implications for both the reliability and validity of items (Andrich & Styles, 2004). 

 

 

 

 

 

 

 

 

 

Figure 11. Example Category Probability Curve for an Item with Three Response 

Categories. 

 

Inspection of threshold tables supplements inspection of the CPCs in identification of 

which response categories are showing disorder.  

If the response thresholds are found to be disordered then a number of methods 

may be employed to rectify these problems, including combining adjacent response 

categories post-hoc, e.g., if there were an inversion of the thresholds for responses 

‘Strongly Agree’ and ‘Agree’, then those two categories may be collapsed into one as 

respondents are not distinguishing between the two (I. Styles, personal communication, 

16 July, 2012). Any collapsing of response categories requires analyses to be re-run 

with the reduced categories. Given that the meaning of the each individual response 

category is something that is associated with the entire set of categories provided to 

respondents, post-hoc analyses should only be conducted for scale development 

purposes, and new data collected should be collected using the new collapsed response 

2 
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categories (Andrich & Styles, 2004). However, this re-collection of data is often not 

feasible in organisation research. Other than disordered thresholds, other reasons for 

collapsing response categories into adjacent categories may include a situation where a 

category has less than 10 responses or is used infrequently in comparison to other 

response categories (Linacre, 2002). 

The thresholds of all developed scales (leader identity, leader self-efficacy, 

leader emergence, MCA, SCC, DE, IL, reflective self-attention, and ruminative self-

attention) were assessed to establish whether the responses categories were working as 

intended. As mentioned, post-hoc collapsing of response categories is only wise if new 

data is to be collected; subsequently, in the event of problems with response categories 

in this data being identified, analyses have been conducted to assess the effect that 

having fewer categories would have on the items and to direct future use of these scales. 

However, in this study, data collection was unable to be replicated with the amended 

response categories, so the data from the original response categories were used in the 

subsequent analyses.  

For all scales, the preponderance of items showed disordered thresholds with 

seven response categories – ‘Strongly disagree’ (1) to ‘Strongly Agree’ (7). Based upon 

the patterns identified in the CPCs, the middle three response categories (‘Slightly 

Agree’, ‘Neither Agree nor Disagree’, and ‘Slightly Disagree’) showed the greatest 

level of disorder across all scales. In regards to the final decisions on how many 

categories to use in refined versions of each instrument, it is easiest for administrative 

and scoring purposes if all items in a given scale have the same number of categories 

(Andrich & Styles, 2004). Based upon assessment of the response categories for all 

scales, the SCC, reflective self-attention, and ruminative self-attention scales would be 

best used in future studies with the original seven response categories replaced with five 

response categories, with items rescored with 1=1; 2=2; 3/4/5=3, 6=4, 7=5 (i.e., 
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Collapsing ‘Slightly Disagree’, ‘Neither Agree nor Disagree’ and ‘Slightly Agree’ into 

one category, and leaving ‘Strongly Disagree’, ‘Disagree’, ‘Agree’, and ‘Strongly 

Agree’ as separate response options).  

The other scales showed additional disorder with the ‘Strongly Disagree’ and 

‘Disagree’ categories, and subsequently it is recommended that future use of the leader 

identity, leader self-efficacy, leader emergence, MCA, DE, and IL scales would be best 

used with the original seven response categories replaced with four response categories, 

with items rescored with 1/2 =1; 3/4/5=2, 6=3, 7=4 (i.e., Collapsing ‘Strongly Disagree’ 

and ‘Disagree’ into one category, collapsing ‘Slightly Disagree’, ‘Neither Agree nor 

Disagree’ and ‘Slightly Agree’ into a second category, and leaving  ‘Agree’, and 

‘Strongly Agree’ separate).  

Figure 12 shows an example of the CPC for item 1 from the ruminative self-

attention scale. The CPC for this item with seven response categories is contrasted with 

the CPC after the response categories have been collapsed from seven to five categories 

through the aforementioned rescoring procedures. The bottom CPC shows properly 

ordered response categories.  

Despite the disorder identified in the response thresholds for the scales 

employed in this study, and the suggestion for future research to use reduced numbers 

of response thresholds, the aforementioned item and overall scale fit indices for each 

scale demonstrated that these scales still provided a valid and reliable measure of each 

construct with the original seven response categories.  
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Figure 12. Category Probability Curve for Item 1 Ruminative Self-attention, Original 

Scoring (top figure), and Category Probability Curve for Item 1 Ruminative Self-

attention with Five Response Categories Rescored from Seven (bottom figure). 

 

 

 

 



153 
 

 

CHAPTER SIX:  Results of the Study 

 

A-piori Power Analysis for Hypothesis Testing  

An a-priori power analysis was conducted for the repeated measures, random 

coefficient modelling employed for hypothesis testing in this study. For tests of the 

influence of the leader developmental readiness (LDR) dimensions on leader 

development, effect estimates lack the support of a well-established extant research 

base. As outlined in Chapter 3, only limited empirical studies have been conducted 

assessing the relationship between LDR and developmental outcomes, and no published 

research has tested the full suite of LDR dimensions and their effect on both cognitive 

and behavioural leader development outcomes; however, studies by Hannah and Avolio 

(2007) and Hannah (2006) can inform expected effect sizes. As mentioned in Chapter 

Three, Hannah and Avolio (2007) found effect sizes of r2=.20-.47 between meta-

cognitive ability (MCA), self-concept clarity (SCC), and learning goal orientation 

(LGO) and leader developmental outcomes; wherein their outcomes included levels of 

development in transformational leadership, authentic leadership, and leadership 

efficacy. In regards to the relationship between LDR and self-concept, Hannah (2006) 

found Time 1 MCA to account for 22% of the variance in both Time 1 and Time 2 

agentic leadership efficacy, Time 1 SCC to account for 5% of the variance in Time 1 

agentic leadership efficacy and 11% of the variance in Time 2 agentic leadership 

efficacy, and Time 1 LGO to account for 20% of the variance in Time 1 and Time 2 

agentic leadership efficacy. In regards to the relationship between LDR and leader 

effectiveness, Hannah (2006) found Time 1 SCC to account for between 0.2-7% of the 

variance in Time 2 MLQ ratings (subscales: transformation leadership, contingent 

reinforcement, and MBE active), Time 1 MCA to account for between 4-38% of the 

variance in Time 2 MLQ ratings, and LGO to account for between 0.8-24% of the 
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variance in MLQ ratings. As these effect sizes vary from small to moderate, an average 

effect size was calculated across available data, with the effect size of the role of LDR 

in accounting for variance in leader development expected to be approximately r² = .13, 

which represents a small to medium effect size (Cohen, 1988). The power analysis was 

conducted using General Linear Multivariate Model Power and Sample Size software 

(GLIMMPSE; Muller & Glueck, 2012). While LDR was expected to have a small to 

medium effect on the outcome variables, the within-person variability in outcomes over 

time was anticipated to be quite small. Previous research found a r=.8 relationship 

between a repeated measure of leader efficacy beliefs measured at two time periods, 15 

weeks apart (McCormick, 1999). Subsequently, the within-person variability in the 

outcomes in the current study was estimated at 0.8, with a decay rate of 0.1, which falls 

within the recommended estimation values for decay in psychological research (Muller 

& Glueck, 2012). These values essentially mean that the expected correlation between a 

given participant’s ratings on the same outcome between Time 1 and Time 2 is 

anticipated at r=.8, and the correlation between Time 1 and Time 3 on the same 

outcome is expected to drop to r=.78. The true variability of within-person ratings of 

leader identity, leader self-efficacy, leader emergence, and leader effectiveness will not 

be known until after data analysis, so scale factors were employed to determine the 

required sample sizes across different variability scenarios. Variability has a significant 

influence on the required sample size (Muller & Glueck, 2012), so it is important to 

model different variability scenarios. Figure 13 shows the required sample sizes across 

scale factors 0.5, 1, and 2; wherein scale factor 0.5 computes the required sample size 

for the estimated covariance matrix divided by 2, scale factor 1 computes the sample 

size for the estimated covariance matrix as listed above, and scale factor 2 computes the 

estimated covariance matrix multiplied by 2. A lower scale factor (e.g., 0.5) calculates 

sample size based upon higher within-person variability, meaning that each repeated 
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outcome provides more independent data on the outcomes, requiring a lower sample 

size to achieve adequate statistical power (Lu et al., 2013). Conversely, a higher scale 

factor (e.g., 2) calculates sample size based upon lower within-person variability, 

meaning that each repeated outcome ratings provides highly similar information on the 

participant, and as such, a greater sample size is required in order to achieve adequate 

statistical power (Lu et al., 2013).  

 

Figure 13. Sample Size Estimates Across Power Levels for Varied Levels of Within-

Person Variability. 

 

The values in Figure 13 were determined with an α =.05 level of significance. Assuming 

that the estimates of within-person variability are accurate, this Figure illustrates that in 

order to achieve a statistical power of .80 a minimum of 110 individuals would be 

required to provide data across all three measurement periods in this study. However, 

this sample is based upon the assumption of complete data across time. A benchmark of 

20% expected attrition has been used with other within-person studies conducted across 

similar timeframes to the current study (Guo, Logan, Glueck, & Muller, 2013). The 

required sample size may subsequently be inflated to account for this anticipated level 

of attrition, yielding a revised sample size of 132 participants.  
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Descriptive statistics. Descriptive statistics and correlations for all study 

variables are presented in Table 19. All variables, except for ruminative self-attention, 

had positive mean Rasch locations across all three time periods, meaning that overall, 

participants reported relatively high levels of these variables, and low levels of 

ruminative self-attention. All repeated measures variables had an overall positive 

trajectory across the course of the study. Table 20 displays the inter-correlations for all 

study variables. The inter-correlations between the dimensions of LDR varied from 

r=.53 for the relationship between MCA and SCC (p<.05) to r=.10 for the relationship 

between SCC and LGO (p>.05). 

Missing data. The percentage of missing data for each variable is displayed in 

Table 19. Little’s Missing Completely at Random (MCAR) test was significant 

[χ²(2530) =2669.305, p < .05] so we can assume that the data were not MCAR. 

Qualitative inspection of the data found no systematic difference between individuals 

who completed all surveys and those with missing data, which was affirmed with 

quantitative analyses. The relationship between the number of surveys completed by 

participants and gender was not significant (r=-.01, p>.05), so too the relationship 

between number of surveys completed and tenure (r=.02, p>.05), subsequently the 

missing data were deemed to be missing at random (MAR). MAR generally does not 

lead to biases in the parameter estimates (DeShon, Ployhart, & Sacco, 1998; Little & 

Schlenker, 1995).  

 

Random Coefficient Modelling 

For the purpose of hypothesis testing, the data were modelled using random 

coefficient modelling (RCM) following the series of growth model building procedures 

recommended by Bliese and Ployhart (2002). As opposed to using a structural equation 

modelling (SEM) approach to modelling growth curves, RCM allows for the basic 
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model to originate from what is fundamentally a multiple regression framework, from 

which covariates are incrementally added (Bliese & Ployhart, 2002). With RCM it is 

important to develop the model using one growth parameter at a time, such that 

predictors for the intercept are determined first, and then the predictors for the slopes, 

and level-2 covariates are only added to the models once the most appropriate level-1 

models have been estimated (Bliese & Ployhart, 2002).  

A traditional least-squares regression (LSR) approach, using fixed effects to test 

the predictor-criterion relationship, assumes that everyone in a given population has 

equal intercepts and slopes, and as such one best fitting regression line can adequately 

depict the growth relationship for all relevant individuals within a sample (Day & 

Barney, 2012). Alternatively, random effects allow for the intercept and slope estimates 

to vary across individuals (Bliese & Ployhart, 2002). The RCM approach allows for the 

determination of whether there is evidence of significant differences in intercepts and 

slopes across participants to support the use of random effects, and whether it is 

efficacious to model these intercepts and slopes as outcomes, using individual 

difference variables as predictors of these outcomes (Bliese, 2000). Day and Barney 

(2012) described the process of modelling intercepts and slopes as outcomes as a 

powerful statistical method by which individual difference variables are able to be 

linked to individual trajectories of development across time.  

Along with the assumption of equality across participants, another disadvantage of the 

LSR approach is that it may fail to fully capture the role that timeframes have on 

patterns of responses in longitudinal studies (Bliese & Ployhart, 2002). The LSR 

approach may also violate assumptions of independence, given that it ignores that each 

individual within the sample of a longitudinal study provides multiple pieces of data, 

and that the responses from the same individual are likely to be more closely related 

than responses across different individuals (Bliese and Ployhart, 2002; Kenny & Judd, 
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1986). A RCM approach allows the level of non-independence in the data to be tested 

through assessment of the between and within-person variance and calculation of the 

intra-class correlation I: ICC(1) (Bliese, 2000). The ICC(1) is essentially an effect size 

for the level of dependency and variance accountable due to group membership, or in 

the case of a repeated measures design – due to person-mean differences (Bliese, 2000; 

Bryk & Raundenbush, 1992). Ignoring non-independence may lead to inflated standard 

errors, and increase the chance of Types I and Type II errors (Bliese & Hanges, 2004; 

Bliese & Ployhart, 2002, Kenny & Judd, 1986). The ICC(1) was calculated as:       

τˆ00/( τˆ00+ σˆ²), with τˆ00 representing the between-person (intercept) variance, and 

σˆ² representing the within-person (residual) variance (Bliese and Ployhart, 2002). A 

non-zero ICC(1) indicates the presence of between-person effects (Bliese, 2000). A 

large ICC(1) (>.15; Zyzanski, Flocke, & Dickonson, 2004) indicates that there is a 

significant amount of non-independence in the data and that there are likely to be 

between-person effects that can be modelled with level-2 analyses, and additionally, 

that a random intercepts model is appropriate for analyses (Bliese, 2000). As an 

example, an ICC(1) of .20 indicates that a maximum of 20% of the variance in the 

variable is able to be accounted for by covariates (Bliese, 2000). Alternatively, a small 

ICC(1) (<.05; Zyzanski et al., 2004) would be indicative of a trivial amount of non-

independence in the data and would suggest that a more simple LSR approach may 

appropriately model the data, and that there may be no need to add covariates to the 

model (Bliese, 2000).  
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Table 19 

Means, Standard Deviations, Range, and Percentage of Missing Data, for All Study 

Variables 

______________________________________________________________________ 
            n              Min              Max                Mean             SD                % missing  

______________________________________________________________________ 
Gender (1=M, 2=F) 546 1.00 2.00 1.12 0.34 

 

53.05    

TenureT1 (years) 554 0.00 19.00 7.79 3.70 

 

52.63   

IL 544 -1.37 5.18 1.36 1.60 

 

53.23 

MCA 667 -1.74 6.56 1.79 1.50 

 

42.65 

SCC 636 -2.87 6.36 2.08 1.78 

 

45.32 

DE 554 -1.47 4.15 0.38 0.71 

 

52.40 

LGO 152 -1.62 6.30 2.17 1.08 

 

86.94 

LI1 975 -1.38 5.86 1.46 1.65 

 

16.17 

LI2 269 -1.51 5.86 1.70 1.71 

 

76.87 

LI3 195 -1.17 5.86 1.84 1.85 

 

83.24 

LSE1 821 -0.58 4.94 2.06 1.70 

 

29.41 

LSE2 240 -0.88 4.94 2.10 1.67 

 

79.37 

LSE3 171 -0.46 4.94 2.08 1.79 

 

85.30 

LEM1 806 -1.00 5.02 0.97 1.05 

 

30.70 

LEM2 236 -0.57 5.02 1.10 1.17 

 

79.71 

LEM3 169 -0.48 5.02 1.17 1.30 

 

85.47 

TL1 449 -10.90 6.27 2.89 1.64 

 

61.39 

TL2 150 -10.39 7.98 2.79 1.88 

 

87.11 

TL3 139 -0.01 6.21 3.19 1.61 

 

88.05 

RNL1 438 -7.02 11.83 1.89 1.62 

 

62.34 

RNL2 149 -1.18 8.35 2.04 1.45 

 

87.19 

RNL3 138 -0.54 8.59 2.05 1.55 

 

88.14 

CL1 441 -2.16 9.98 2.06 1.58 

 

62.09 

CL2 149 -16.72 9.96 1.89 2.27 

 

87.19 

CL3 138 -0.08 9.67 2.34 1.66 

 

88.14 

OL1 441 -3.50 6.91 2.41 1.64 

 

62.09 

OL2 146 -1.40 7.05 2.24 1.68 

 

87.45 

OL3 120 -5.06 7.05 2.63 2.00 

 

89.69 

Ref SA 523 -1.16 5.84 0.87 1.10 

 

55.04 

Rum SA 525 -3.36 4.12 -0.24 0.59 

 

54.86 

______________________________________________________________________ 
NOTE: Mean = person mean. Item mean = 0 for all scales. IL = interest in leadership; MCA Meta-cognitive  

ability; SCC= self-concept clarity; DE = developmental efficacy; LGO = learning goal orientation; LI =  

leader identity; LSE = leader self-efficacy; LEM = leader emergence; TL = talent leadership; RNL =  

relationship and networking leadership; CL = change leadership; OL = overall leadership. Ref SA =  

reflective self-attention; Rum SA = ruminative self-attention.  
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Table 20

Correlation Matrix for all Study Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
1. Gen
2. Ten1 -.02

3. IL -.05 -.01

4. MCA .01 -.09* .48**

5. SCC -.04 -.06 .43** .53**

6. DE .00 -.08 .51** .50** .36**

7. LGO -.03 -.14 .26** .15* .10 .15

8. LI1 -.02 -.05 .56** .47** .40** .42** .26**

9. LI2 -.02 -.13* .53** .34** .37** .45** .19* .69**

10. LI3 .01 -.12 .61** .51** .41** .42** .03 .73** .78**

11. LSE1 -.06 -.04 .51** .59** .61** .42** .11 .52** .48** .59**

12. LSE2 -.01 -.10 .45** .44** .42** .41** .11 .39** .59** .67** .58**

13. LSE3 .11 -.07 .40** .44** .45** .32** .13 .38** .45** .59* .57** .73**

14. LEM1 -.02 -.03 .55** .60** .50** .53** .28** .53** .48** .59* .60** .46** .44**

15. LEM2 -.04 -.09 .48** .45** .39** .41** .35** .52** .57** .63** .47** .65** .49** .71**

16. LEM3 .00 -.10 .52** .53** .43** .50** .31** .62** .63** .67** .58** .64** .60** .75** .82**

17. TL1 -.04 .00 .22** .24** .19** .22** -.05 .16** .22** .39** .29** .29** .27** .22** .21** .52**

18. TL2 .07 .15* .22** .24** .17* .21* .33** .21** .32** .46** .24** .31** .31* .26** .38** .57** .15*

19. TL3 -.16* .12 .51** .31** .24** .34** .21 .34** .38** .57** .37** .40** .54** .36** .35** .62** .14 .38**

20. RNL1 -.09* .08 .30** .27** .30** .39** -.04 .34** .35** .42** .29** .38** .27* .39** .55** .69** .33** .00 .21**

21. RNL2 -.03 .00 .30** .28** .31** .31** .34** .35** .30** .32** .23** .28** .41** .52** .59** .34* -.06 .36** .21* .16*

22. RNL3 -.21** .13 .33** .34** .28** .36** .17 .29** .37** .46** .22* .41** .47** .40** .56** .48** .15* .48** .37** .54** .55**

23. CL1 -.07 .13* .40** .34** .39** .43** .10 .40** .38** .42** .39** .33** .27** .48** .53** .71** .32** .25** .32** .63** .26** .56**

24. CL2 .01 .11 .34** .23** .27** .24** .43** .33** .35** .55** .30** .37** .51** .36** .67** .64** .03 .68** .48** .11 .62** .58** .34**

25. CL3 -.08 .09 .31** .31** .23* .37** .38** .33** .34** .59** .24** .30** .50** .52** .61** .69** .12 .32** .38** .46** .56** .62** .55** .57**

26. OL1 -.07 .01 .50** .42** .34** .48** .21** .42** .48** .51** .42** .37** .39** .50** .56** .71** .48** .24** .35** .55** .36** .40** .62** .29** .52*

27. OL2 -.21** -.06 .57** .42** .35** .52** .38** .50** .48** .60** .42** .43** .57** .55** .60** .63** .10 .46** .47** .20* .59** .54** .33** .56** .54** .57**

28. OL3 -.08 .19* .41** .25** .24* .49** .21 .39** .47** .61** .31** .34** .39** .46** .38** .43** .02 .31* .42** .19* .49** .27** .28** .40** .43** .29** .51**

29. Ref SA .07 -.03 .32** .36** .29** .32** .12 .25** .23** .28** .22** .20** .19* .30** .29** .25** .19** .04 .04 .22** .14 .00 .17** .22* -.01 .21** -.04 .06

30. Rum SA .06 .01 -.11** -.15** -.36** -.14** -.12 -.14** -.06 -.22** -.24** -.19** -.33** -.19** -.18** -.34** .06 -.14 -.09 -.14* -.24** -.06 -.18** -.28** -.21* -.18** -.23** -.22* .12*

NOTE. Bivariate n ranges from 43 to 636. *p < .05.  **p < .01. All tests 2-tailed. IL = interest in leadership; MCA Meta-cognitive ability; SCC= self-concept clarity; DE = developmental 
efficacy; LGO = learning goal orientation; LI = leader identity; LSE = leader self-efficacy; LEM = leader emergence; TL = talent leadership; RNL = relationship and networking leadership; CL = 
change leadership; OL = overall leadership. Ref SA = reflective self-attention; Rum SA = ruminative self-attention. 
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In order to guide the development of parsimonious models and guide decisions 

regarding the efficacy of adding parameters to models, at each step of adding 

complexity to the models the log-likelihood ratios of competing models were compared. 

The repeated measures variables of leader identity, leader self-efficacy, leader 

emergence, and leader effectiveness (talent leadership, relationship and networking 

leadership, change leadership, and overall leadership) were all modelled with the three 

measurement occasions (Time 1-3) coded as 0, 1, and 2, such that initial levels were 

coded as Time 0, and so on. Missing data were deleted listwise, such that only those 

participants who provided data for all of the variables of interest in a given analysis 

were included in analyses. Listwise is a preferable and more conservative method for 

dealing with missing data over pairwise deletion, given that the latter has been linked 

with biased standard error estimates when the data is not MCAR (Brown, 2015; 

McKnight, McKnight, Sidani, & Figueredo, 2007). Additionally, pairwise deletion may 

lead to positive definite covariance matrices, meaning that the models cannot be 

estimated (Wothke, 2000).   

Robust maximum likelihood (MLR) estimation algorithms were employed for 

model estimations. For MLR estimation, each model parameter is optimised, such as to 

maximise the likelihood of full data from each participant. MLR, as opposed standard 

maximum likelihood, is robust to non-normality (Muthen & Muthen, 2010). Baseline 

models were also estimated using MLR algorithms so that such models could then be 

directly compared to more complex models (Muthen & Muthen, 2010). 

 

Leader Identity 

Estimating the ICC. As recommended by Bliese and Ployhart (2002), the ICC(1) 

was estimated using a random intercepts model to assess the strength of non-trivial non-

independence in the data that is due to between person differences. For leader identity 
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the ICC(1) estimate was calculated at 0.13; thus approximately 13% of the variance in 

leader identity was attributable to between-person individual differences. Based upon 

the criteria outlined by Zyzanski, Flocke, and Dickonson (2004), this is considered a 

large ICC(1) and implies that modelling must account for the non-independence in the 

data and that using a random intercepts model is likely to be appropriate for data 

modelling.  

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step was to estimate the fixed functions for time by establishing a simple 

regression model, without any random effects, to serve as a baseline (Bliese & Ployhart, 

2002). These authors recommend determining whether a linear or other higher-order 

(e.g., quadratic) function best modelled the mean pattern of the dependent variable over 

time. Rather than examining log likelihoods, which are not appropriate to use for model 

comparisons when adding fixed effects given that they tend to inflate estimates, the 

parameter estimates, standard errors, and t-statistic were calculated in order to 

determine the significance of specific growth terms across fixed effects models (Bliese 

& Ployhart, 2002). As showed in Table 21, the average intercept for leader identity was 

positive and significant (t =10.53, p < .05), so too the linear slope (t =2.28, p < .05). The 

quadratic slope was negative but not statistically significant.  

Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. Progressively adding 

complexity to the model in terms of including random effects provides information as to 

whether the fit of data can be improved by adding random intercept and slope terms to 

the baseline model (Bliese & Ployhart, 2002). Evidence for between-person variability, 

by way of significant variation in the intercepts and slopes of participants, would also 

justify the inclusion of covariates to attempt to account for some of this variability. A 
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chi-square difference test between the intercepts of the fixed versus random model 

showed that there was significant variation in initial levels of leader identity to support 

modelling using random effects [Δχ²(1) = 190.02, p < .05]. 

A fixed linear model was then compared to a model with random linear slopes. 

As suggested by Cohen and Cohen (1983), the intercept parameter should be included 

when testing for linear random effects. When comparing random effect models, a direct 

comparison of log likelihood ratios is the most appropriate method of comparison given 

that the meaning of the residual variance is retained across such nested models (Singer 

& Willett, 2003). 

 

Table 21 

Hierarchical Linear Modelling Level-1 Analysis for Leader Identity 

Effect Coefficient SE  t 

Fixed effect         

Average intercept 

(β00) 

   1.88 .179  10.53*  

Average linear 

trend (β10) 

   0.15 .067  2.28* 

Average quadratic 

trend (β20) 

  -0.12 .108  -1.14  

     

  Variance component S.D. Deviance Δ Deviance 

Random effect         

Initial identity 

(r0i) 

   2.76 .404 983.04 (6) 190.02 a* 

Linear trend (r1i)    0.05 .099 973.83 (3) 197.98 b*  

        
NOTE. n = 95. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects 

*p <.05 
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These tests are slightly conservative in nature (Bliese & Ployhart, 2002). A chi-square 

difference test indicated that the random component for the linear time trend provided a 

significantly better fit to the data than the fixed linear model [Δχ²(3) = 197.98, p < .05]. 

The random component for the quadratic time trend could not be estimated due to being 

underspecified. The intercept and slope of leader identity were positively but not 

significantly related (b = 0.16, p >.05).  

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses showed a positive and significant increase in leader identity 

over time. The positive relationship between the intercept and slopes of leader identity 

suggests that participants with high initial self-ratings of leader identity tended to have 

stronger slopes, and those participants with low initial self-ratings of leader identity 

tended to have weaker slopes. The model was improved by allowing for random 

intercepts, which suggests that participants showed significant variability in initial 

levels of leader identity. Additionally, the model was improved with random effects for 

the growth of leader identity over time. Therefore, results suggest that there was 

significant between-person variability in the intercepts and linear slopes of leader 

identity, across the span of the study, to support the inclusion of higher-level predictors 

to account for some of this variability.  

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the leader developmental readiness (LDR) 

variables (MCA, SCC, LGO, DE, and IL) and leader identity, these predictor variables 

were entered into separate models as level-2 time-invariant covariates to predict leader 

identity ratings over time. As previously mentioned, leader identity was measured at 

Time 1-Time 3, whereas the LDR variables were measured at Time 1. All variables 

were grand-mean centred to the ease in the interpretation of results (Aguinis, 

Gottfredson, & Culpepper, 2013; Dalal & Zickar, 2012). 
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Consistent with Hypothesis 1(i)a, the effects of MCA were positively and 

significantly related to the intercept of leader identity (b = 0.60, p < .05). However, 

contrary to Hypothesis 1(ii)a, MCA was not related to the linear slopes of leader 

identity over time. The effects of SCC were positively and significantly related to initial 

levels of leader identity (b = 0.45, p < .05), supporting Hypothesis 2(1)a. Although, 

contrary to Hypothesis 2(ii)a, SCC was not related to the linear slopes of leader identity 

over time. The effects of LGO were not related to either initial levels of leader identity 

or to the linear slopes of leader identity ratings over time, and as such, neither 

Hypotheses 3(i)a or 3(ii)a were supported. The effects of DE were positively and 

significantly related to initial levels of leader identity (b = 1.02, p < .05), supporting 

Hypothesis 4(i)a; however, contrary to Hypothesis 4(ii)a, DE was not found to relate to 

the linear slopes of leader identity ratings over time. Consistent with Hypothesis 5(i)a, 

the effects of IL were positively and significantly related to initial levels of leader 

identity (b = 0.67, p < .05); however, IL was not related to the linear slopes of leader 

identity ratings over time, which did not support Hypothesis 5(ii)a. 

Summary of the level-2 covariates for leader identity. The results from adding 

the level-2 LDR covariates to the models showed MCA, SCC, DE, and IL to be 

positively and significantly related to initial levels of leader identity. Contrary to 

predictions, LGO was not related to initial levels of leader identity. None of the LDR 

variables showed a significant relationship with the linear slopes of leader identity.  
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Table 22 

Hierarchical Multivariate Linear Model Level-2 Analyses for Leader Identity  

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________ 

MCA    86  0.60 (.090)*  -0.01(.057) 

SCC    82  0.45 (.110)*  -0.02 (.042) 

LGO    40  0.26 (.227)  -0.11 (.159) 

DE    78  1.02 (.189)*  0.06 (.151) 

IL    78  0.67 (.086)*  0.02 (.054) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. 

*p <.05 

 

Leader Self-Efficacy 

Estimating the ICC. For leader self-efficacy ratings the ICC(1) estimate was 

calculated at 0.18; thus approximately 18% of the variance in leader self-efficacy was 

attributable to between-persons individual differences. Based upon the criteria outlined 

by Zyzanski, Flocke, and Dickonson (2004), this is considered a large ICC(1) and 

implies that modelling of leader self-efficacy should account for the non-independence 

in the data, and that using a random intercepts model is likely to be appropriate for data 

modelling. 

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step was to estimate the fixed functions for time by establishing a simple 

regression model, without any random effects, to serve as a baseline. As showed in 

Table 23, the average intercept for leader self-efficacy was positive and significant (t 
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=13.43, p <.05). The average linear time function was also positive but did not reach 

significance. The average quadratic time function was negative but was not significant. 

 

Table 23 

Hierarchical Linear Modelling Level-1 Analysis for Leader Self-efficacy 

Effect Coefficient SE  t 

Fixed effect         

Average intercept 

(β00) 

      2.32 .173  13.43*  

Average linear 

trend (β10) 

      0.02 .095  0.25 

Average quadratic 

trend (β20) 

     -0.14 .123  -1.17  

     

  Variance component S.D. Deviance Δ Deviance 

Random effect         

Initial efficacy 

(r0i) 

    2.09 .290 899.21 (6) 101.65a* 

Linear trend (r1i)     0.32 .138 891.33 (3) 109.50 b*  

       

NOTE. n = 83. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects  

*p <.05 

 

Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. A chi-square 

difference test between the intercepts of the fixed versus random intercept models 

showed that there was significant variation in initial levels of leader self-efficacy to 

support modelling using random effects [Δχ²(1) = 101.65, p < .05].  
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A fixed linear model was then compared to a model with random linear slopes. A -2 

log-likelihood difference test indicated that the random component for the linear time 

trend provided a significantly better fit to the data than the fixed model [Δχ²(3) = 109.50 

, p < .05]. The intercept and slope of leader self-efficacy were negatively but not 

significantly related (b=-0.14, p>.05). 

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses showed a positive trend of increased leader self-efficacy over 

time. The negative relationship between the intercept and slopes of leader self-efficacy 

suggests that participants with high initial self-ratings of leader self-efficacy tended to 

have weaker slopes of leader self-efficacy, and those participants with low initial self-

ratings of leader self-efficacy tended to have stronger slopes. The model was improved 

by allowing for random intercepts, which suggests that participants showed significant 

variability in initial levels of leader self-efficacy. Additionally, the model was improved 

with random effects for the growth of leader self-efficacy over time. Therefore, results 

suggest that there was significant between-person variability in the intercepts and linear 

slopes of leader self-efficacy, across the span of this study, to support the inclusion of 

higher-level predictors to account for some of this variability.  

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the LDR variables (MCA, SCC, LGO, DE, 

and IL) and leader self-efficacy, these predictor variables were entered into separate 

models as level-2 time-invariant covariates to predict leader self-efficacy ratings over 

time. As previously mentioned, leader self-efficacy was measured at Time 1-Time 3. 

All variables were grand-mean centred to the ease in the interpretation of results 

(Aguinis et al., 2013; Dalal & Zickar, 2012). 

Consistent with Hypothesis 1(i)b, the effects of MCA were positively and 

significantly related to initial levels of leader self-efficacy (b = 0.61, p < .05); however, 
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contrary to Hypothesis 1(ii)b, MCA was not related to the linear slopes of leader self-

efficacy ratings over time. The effects of SCC were positively and significantly related 

to initial levels of leader self-efficacy (b = 0.47, p < .05), supporting Hypothesis 2(i)b; 

however, contrary to Hypothesis 2(ii)b, SCC was not significantly related to the linear 

slopes of leader self-efficacy ratings over time. The effects of LGO were not found to 

relate to either the intercept or slope of leader self-efficacy ratings, subsequently, 

Hypotheses 3(i)b and 3(ii)b were not supported. The effects of DE were positively and 

significantly related to initial levels of leader self-efficacy (b = 0.81, p < .05), 

supporting Hypothesis 4(i)b. DE was not found to relate to the linear slopes of leader 

self-efficacy ratings over time, which was contrary to Hypothesis 4(i)b. Consistent with 

Hypothesis 5(i)b, the effects of IL were positively and significantly related to initial 

levels of leader self-efficacy (b = 0.50, p < .05); however, contrary to Hypothesis 5(ii)b, 

IL was not significantly related to the linear slopes of leader self-efficacy ratings over 

time. 

Summary of the level-2 covariates for leader self-efficacy. The results from 

adding the level-2 LDR covariates to the models showed MCA, SCC, DE, and IL to all 

be positively and significantly related to initial levels of leader self-efficacy. Contrary to 

predictions, LGO was not related to initial levels of leader self-efficacy. None of the 

LDR variables showed a significant relationship to the linear slopes of leader self-

efficacy over time.  
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Table 24 

Hierarchical Multivariate Linear Model Level-2 Analyses for Leader Self-efficacy 

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________

MCA    78  0.61 (.121)*  -0.04 (.062)  

SCC    74  0.47 (.084)*  -0.08 (.052) 

LGO    38  0.22 (.205)   0.09 (.101) 

DE    70  0.81 (.261)*  -0.05 (.183) 

IL    70  0.50 (.083)*  -0.05 (.064) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. 

*p <.05 

 

Leader Emergence 

Estimating the ICC. For leader emergence ratings the ICC(1) estimate was 

calculated at 0.31; thus approximately 31% of the variance in leader emergence was 

attributable to between-persons individual differences. Based upon the criteria outlined 

by Zyzanski, Flocke, and Dickonson (2004), this is considered a large ICC(1) and 

implies that modelling should account for the non-independence in the data, and that 

using a random intercepts model is likely to be appropriate for data modelling. 

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step of modelling was to estimate the fixed functions for time by establishing a 

simple regression model, without any random effects, to serve as a baseline. As showed 

in Table 25, the average intercept for leader emergence was positive and significant (t = 
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8.20, p <.05). The linear time function was also positive and significant (t = 1.57, p 

<.05). The quadratic time function was negative but did not reach significance. 

 

Table 25 

Hierarchical Linear Modelling Level-1 Analysis for Leader Emergence 

Effect Coefficient SE  t 

Fixed effect         

Average intercept 

(β00) 

      1.15 .129  8.20*  

Average linear 

trend (β10) 

      0.09 .054  1.57*  

Average quadratic 

trend (β20) 

     -0.09 .071  0.20 

     

  Variance component S.D. Deviance Δ Deviance 

Random effect        

Initial emergence 

(r0i) 

     1.23 .294 649.10 (6) 156.88a* 

Linear trend (r1i)      0.09 .054 634.05 (3) 171.19 b* 

       

NOTE. n = 81. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects  

*p <.05 

 

Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. A chi-square 

difference test between the intercepts of the fixed versus random intercept models 

showed that there was significant variation in initial levels of leader emergence to 
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support modelling using random effects [Δχ²(1) = 156.88, p < .05]. A fixed linear model 

was then compared to a model with random linear slopes. A chi-square difference test 

indicated that the random component for the linear time trend provided a significantly 

better fit to the data than the fixed linear slopes model [Δχ²(2) =171.19, p < .05]. The 

intercept and slope for leader emergence were not significantly related (b=0.05, p > 

.05). 

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses showed a positive trend of increased leader emergence over 

time. The model was improved by allowing for random intercepts, which suggests that 

participants showed significant variability in initial levels of leader emergence. 

Additionally, the model was improved with random effects for the growth of leader 

emergence over time. Therefore, results suggest that there was significant between-

person variability in the intercepts and linear slopes of leader emergence, across the 

span of this study, to support the inclusion of higher-level predictors to account for 

some of this variability.  

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the LDR variables (MCA, SCC, LGO, DE, 

and IL) and leader emergence, these predictor variables were entered into separate 

models as level-2 time-invariant covariates to predict leader emergence ratings over 

time. As previously mentioned, leader emergence was measured at Time 1-Time 3. All 

variables were grand-mean centred to the ease in the interpretation of results (Aguinis et 

al., 2013; Dalal & Zickar, 2012). 

Consistent with Hypothesis 1(i)c, the effects of MCA were positively and 

significantly related to initial levels of leader emergence (b = 0.44, p < .05); although, 

contrary to Hypothesis 1(ii)c, MCA was not related to the linear slopes of leader 

emergence ratings over time. The effects of SCC were positively and significantly 



173 
 

 

related to initial levels of leader emergence (b = 0.24, p < .05), supporting Hypothesis 

2(i)c; however, SCC was not related to the linear slopes of leader emergence, hence 

Hypothesis 2(ii)c was not supported. LGO was positively and significantly related to 

initial levels of leader emergence (b = 0.30, p < .05), supporting Hypothesis 3(i)c; 

however, contrary to Hypothesis 3(ii)c, LGO was not related to the linear slopes of 

leader emergence. The effects of DE were positively and significantly related to initial 

levels of leader emergence (b = 0.70, p < .05), supporting Hypothesis 4(i)c. DE was not 

found to relate to the linear slopes of leader emergence, hence Hypothesis 4(ii)c was not 

supported. Consistent with Hypothesis 5(i)b, the effects of IL were positively and 

significantly related to initial levels of leader emergence (b = 0.37, p < .05). IL was also 

positively and significantly related to the linear slopes of leader emergence (b = 0.09, p 

< .05), supporting Hypothesis 5(ii)c. 

Summary of the level-2 covariates for leader emergence. The results from 

adding the level-2 LDR covariates to the models showed all LDR variables to positively 

and significantly relate to initial levels of leader emergence. Only IL was found to relate 

to the linear slopes of leader emergence.  
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Table 26 

Hierarchical Multivariate Linear Model Level-2 Analyses for Leader Emergence 

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________ 

MCA    76  0.44 (.105)*  0.05 (.041) 

SCC    72  0.24 (.076)*  0.02 (.043) 

LGO    38  0.30 (.105)*  0.13 (.117) 

DE    68  0.70 (.193)*  0.02 (.113) 

IL    68  0.37 (.085)*  0.09 (.043)* 

______________________________________________________________________ 
NOTE. All variables grand-mean centred MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. 

*p<.05 

 

Leader Effectiveness – Change Leadership 

Estimating the ICC. For change leadership ratings the ICC(1) estimate was 

calculated at 0.28; thus approximately 28% of the variance in change leadership was 

attributable to between-persons individual differences. Based upon the criteria outlined 

by Zyzanski, Flocke, and Dickonson (2004), this is considered a large ICC(1) and 

implies that modelling should account for the non-independence in the data, and that 

using a random intercepts model is likely to be appropriate for data modelling.  

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step was to estimate the fixed functions for time by establishing a simple 

regression model, without any random effects, to serve as a baseline. As showed in 

Table 27, the average intercept was positive and significant (t = 12.02, p < .05). Both 
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the linear time function and the quadratic time function were positive but did not reach 

significance. 

Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. A chi-square 

difference test between the intercepts of the fixed versus random intercept models 

showed that there was significant variation in initial levels of change leadership to 

support modelling using random effects  [Δχ²(1) = 61.90, p < .05].  

 

Table 27 

Hierarchical Linear Modelling Level-1 Analysis for Change Leadership  

Effect Coefficient SE  t 

Fixed effect         

Average intercept 

(β00) 

     2.00 .166  12.02*  

Average linear 

trend (β10) 

     0.14 .084  1.72  

Average 

quadratic trend 

(β20) 

     0.17 .152  0.26 

     

  Variance component S.D. Deviance Δ Deviance 

Random effect        

Initial CL (r0i)      1.35      .560 596.36 (6) 61.90a* 

Linear trend (r1i)          -0.05 .102 590.85 (3) 66.31b* 

       

NOTE. n = 60. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects. 

CL=change leadership. *p < .05 
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A fixed linear model was then compared to a model with random linear slopes. A chi-

square difference test indicated that the random component for the linear time trend 

provided a significantly better fit to the data than the fixed linear model [Δχ²(3) = 66.31, 

p<.05]. The intercept and slope of change leadership were positively, but not 

significantly related (b= 0.22, p > .05).  

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses showed a positive trend of increased change leadership over 

time. The positive relationship between the intercept and slopes of change leadership 

suggests that participants with high initial self-ratings of change leadership tended to 

have stronger slopes, and those participants with low initial self-ratings of change 

leadership tended to have weaker slopes. The model was improved by allowing for 

random intercepts, which suggests that participants showed significant variability in 

initial levels of change leadership. The model was also improved with random effects 

for the growth of change leadership over time. Therefore, results suggest that there was 

significant between-person variability in the intercepts and linear slopes of change 

leadership to support the inclusion of higher-level predictors to account for some of this 

variability. 

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the LDR variables (MCA, SCC, LGO, DE, 

and IL) and change leadership, these predictor variables were entered into separate 

models as level-2 time-invariant covariates to predict change leadership over time. As 

previously mentioned, change leadership was measured at Time 1-Time 3. All variables 

were grand-mean centred to the ease in the interpretation of results (Aguinis et al., 2013; 

Dalal & Zickar, 2012). 

The effects of MCA were positively but not significantly related to initial levels 

and the linear slopes of change leadership, subsequently Hypotheses 1(i)d and 1(ii)d 
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were not supported. The effects of SCC were positively but not significantly related to 

initial levels and the linear slopes of change leadership, hence Hypotheses 2(i)d and 

2(ii)d were not supported. The effects of LGO were positively but not significantly 

related to initial levels and the linear slopes of change leadership, which is not 

consistent with Hypotheses 3(i)d and 3(ii)d. The effects of DE were positively and 

significantly related to initial levels of change leadership (b = 0.67, p < .05), supporting 

Hypothesis 4(i)d. DE was not found to relate to the linear slopes of change leadership, 

which does not support Hypothesis 4(ii)d. Consistent with Hypothesis 5(i)d, the effects 

of IL were positively and significantly related to initial levels of change leadership (b = 

0.34, p < .05); however, IL was not related to the linear slopes of change leadership, 

hence Hypothesis 5(ii)d was not supported.  

Summary of the level-2 covariates for change leadership. The results from 

adding the Level-2 LDR covariates to the model showed DE and IL to be positively and 

significantly related to initial levels of change leadership. Contrary to predictions, 

MCA, SCC, and LGO showed no relationship with initial levels of change leadership. 

No LDR variables were found to relate to the linear slopes of change leadership. 
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Table 28 

Hierarchical Multivariate Linear Model Level-2 Analyses for Change Leadership 

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________ 

MCA    53  0.24 (.155)  0.05 (.075) 

SCC    52  0.12 (.124)            -0.01 (.062) 

LGO    60  0.43 (.241)  0.10 (.111) 

DE    52  0.67 (.182)*  0.09 (.148) 

IL    52  0.34 (.076)*            -0.04 (.062) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. 

*p <.05 

 

Leader Effectiveness – Relationship and Networking Leadership 

Estimating the ICC. For relationship and networking leadership the ICC(1) 

estimate was calculated at 0.38; thus approximately 38% of the variance in relationship 

and networking leadership was attributable to between-persons individual differences. 

Based upon the criteria outlined by Zyzanski, Flocke, and Dickonson (2004), this is 

considered a large ICC(1) and implies that modelling should account for the non-

independence in the data and that using a random intercepts model is likely to be 

appropriate for data modelling. 

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step was to estimate the fixed functions for time by establishing a simple 

regression model, without any random effects, to serve as a baseline. As showed in 

Table 29, the average intercept was positive and significant (t =13.87, p < .05). The 
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average linear time function was also positive and significant (t = 2.17, p <.05). The 

quadratic time function was not significant.  

Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. A chi-square 

difference test between the intercepts of the fixed versus random intercept models 

showed that there was significant variation in initial levels of leader self-efficacy to 

support modelling using random effects [Δχ²(1) = 38.96, p < .05]. A fixed linear model 

was then compared to a model with random linear slopes. A chi-square difference test 

indicated that the random component for the linear time trend provided a significantly 

better fit to the data than the fixed linear model [Δχ²(3) = 47.67 , p < .05]. The intercept 

and slope of relationship and networking leadership were positively but not significantly 

related (b = 0.17, p >.05). 

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses show a positive trend of increased relationship and 

networking leadership over time. The positive relationship between the intercept and 

slopes of relationship and networking leadership suggests that participants with high 

initial self-ratings of relationship and networking leadership tended to have stronger 

slopes, and those participants with low initial self-ratings of relationship and networking 

leadership tended to have weaker slopes. The model was improved by allowing for 

random intercepts, which suggests that participants showed significant variability in 

initial levels of relationship and networking leadership. Additionally, the model was 

improved with random effects for the growth of relationship and networking leadership 

over time. Therefore, results suggest that there was significant between-person 

variability in the intercepts and linear slopes of relationship and networking leadership, 
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across the span of this study, to support the inclusion of higher-level predictors to 

account for some of this variability. 

 

Table 29 

Hierarchical Linear Modelling Level-1 Analysis for Relationship and Networking 

Leadership  

Effect Coefficient SE  t 

Fixed effect         

Average intercept 

(β00) 

     1.94 .140  13.87*  

Average linear 

trend (β10) 

     0.19 .088   2.17*  

Average quadratic 

trend (β20) 

     0.00 .144   0.12 

     

  Variance component S.D. Deviance Δ Deviance 

Random effect        

Initial RNL (r0i)       0.87 .366 576.46 (6) 38.96a* 

Linear trend (r1i)       0.06 .132 565.24 (3) 47.67 b* 

       
NOTE. n = 60. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects. 

RNL=relationship and networking leadership. *p < .05 

 

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the LDR variables (MCA, SCC, LGO, DE, 

and IL) and relationship and networking leadership, these predictor variables were 

entered into separate models as level-2 time-invariant covariates to predict relationship 

and networking leadership ratings over time. As previously mentioned, relationship and 
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networking leadership was measured at Time 1-Time 3. All variables were grand-mean 

centred to the ease in the interpretation of results (Aguinis et al., 2013; Dalal & Zickar, 

2012). 

The effects of MCA were not significantly related to initial levels of relationship 

and networking leadership, which did not support Hypothesis 1(i)d. MCA was 

positively and significantly related to the linear slopes of relationship and networking 

leadership ratings over time (b = 0.18 p < .05), supporting Hypothesis 1(ii)d. The effects 

of SCC were positively and significantly related to initial levels of relationship and 

networking leadership ratings (b = 0.15, p < .05), supporting Hypothesis 2(i)d; however, 

contrary to Hypothesis 2(ii)d, SCC was not related to the linear slopes of relationship 

and networking leadership ratings. LGO was not related to the intercept or linear slopes 

of relationship and networking leadership ratings over time, subsequently Hypotheses 

3(i)d and 3(ii)d were not supported. The effects of DE were positively and significantly 

related to initial levels of relationship and networking leadership (b = 0.68, p < .05), 

supporting Hypothesis 4(i)d; however, contrary to Hypothesis 4(ii)d, DE was not found 

to relate to the linear slopes of relationship and networking leadership. Consistent with 

Hypothesis 5(i)d, the effects of IL were positively and significantly related to initial 

levels of relationship and networking leadership (b = 0.25, p < .05). IL was not related 

to the linear slopes of relationship and networking leadership over time, hence 

Hypothesis 5(ii)d was not supported. 

Summary of the level-2 covariates for relationship and networking leadership. 

The results from adding the level-2 LDR covariates to the model showed SCC, DE, and 

IL to all be positively and significantly related to initial levels of relationship and 

networking leadership. Only MCA was found to relate to the linear slopes of 

relationship and networking leadership.  
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Table 30 

Hierarchical Multivariate Linear Model Level-2 Analyses for Relationship and 

Networking Leadership 

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________ 

MCA    53  0.18 (.108)  0.15 (.051)* 

SCC    52  0.15 (.074)*  0.03 (.046) 

LGO    60  0.32 (.197)            -0.08 (.058) 

DE    52  0.68 (.142)*  0.11 (.158) 

IL    52  0.25 (.049)*  0.01 (.050) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. *p<.05 

 

Leader Effectiveness – Talent Leadership 

Estimating the ICC. For talent leadership ratings the ICC(1) estimate was 

calculated at 0.23; thus approximately 23% of the variance in talent leadership was 

attributable to between-persons individual differences. Based upon the criteria outlined 

by Zyzanski, Flocke, and Dickonson (2004), this is considered a large ICC(1) and 

implies that modelling should account for the non-independence in the data and that 

using a random intercepts model is likely to be appropriate for data modelling. 

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step was to estimate the fixed functions for time by establishing a simple 

regression model, without any random effects, to serve as a baseline. As showed in 

Table 31 the average intercept was positive and significant (t = 19.94, p < .05). The 

linear and quadratic time functions were positive but did not reach significance. 
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Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. A chi-square 

difference test between the intercepts of the fixed versus random intercept models 

showed that there was significant variation in initial levels of talent leadership to 

support modelling using random effects [Δχ²(1) = 18.91, p < .05].  

A fixed linear model was then compared to a model with random linear slopes. 

A chi-square difference test indicated that the random component for the linear time 

trend provided a significantly better fit to the data than the fixed linear model [Δχ²(3) = 

15.96 , p < .05]. The intercept and slope for talent leadership were negatively but not 

significantly related (b=-1.38, p > .05). 

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses show a positive trend of increased talent leadership over time. 

The negative relationship between the intercept and slopes of talent leadership suggests 

that participants with high initial self-ratings of talent leadership tended to have weaker 

slopes, and those participants with low initial self-ratings of talent leadership tended to 

have stronger slopes. The model was improved by allowing for random intercepts, 

which suggests that participants showed significant variability in initial levels of talent 

leadership. Additionally, the model was improved with random effects for the growth of 

talent leadership over time. Therefore, results suggest that there was significant 

between-person variability in the intercepts and linear slopes of talent leadership, across 

the span of this study, to support the inclusion of higher-level predictors to account for 

some of this variability. 
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Table 31 

Hierarchical Linear Modelling Level-1 Analysis For Talent Leadership  

Effect Coefficient SE  t 

Fixed effect         

Average intercept        

(β00) 

     2.88 .145  19.94*  

Average linear 

trend (β10) 

     0.23 .172   1.58  

Average quadratic 

trend (β20) 

     0.20 .208  0.96 

     

  Variance component S.D. Deviance Δ Deviance 

Random effect        

Initial TL (r0i)      0.36 .309 725.04 (6) 18.91a* 

Linear trend (r1i)      0.91 .681 709.31 (3) 15.96 b* 

       
NOTE. n = 61. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects. TL= 

talent leadership. *p < .05 

 

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the LDR variables (MCA, SCC, LGO, DE, 

and IL) and talent leadership, these predictor variables were entered into separate 

models as level-2 time-invariant covariates to predict talent leadership ratings over time. 

As previously mentioned, talent leadership was measured at Time 1-Time 3. All 

variables were grand-mean centred to the ease in the interpretation of results (Aguinis et 

al., 2013; Dalal & Zickar, 2012). 

The effects of MCA did not relate to initial levels of talent leadership or to the 

linear slopes of talent leadership over time, subsequently, Hypotheses 1(i)d and 1(ii)d 
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were not supported. The effects of SCC were not related to initial levels of talent 

leadership or to the linear slopes of talent leadership over time; hence Hypotheses 2(i)d  

and 2(ii)d were not supported. The effects of LGO were positively but not significantly 

related to the intercept of talent leadership or to the linear slopes of talent leadership 

over time, hence, Hypotheses 3(i)d and 3(ii)d were not supported. The effects of DE 

were positive and significantly related to initial levels of talent leadership (b = 0.51, p < 

.05), supporting Hypothesis 4(i)d; however, contrary to Hypothesis 4(i)d, DE was not 

found to relate to the linear slopes of talent leadership. The effects of IL were not 

related to initial levels or to the linear slopes of talent leadership, and as such, 

Hypotheses 5(i)d and 5(ii)d were not supported. 

Summary of the level-2 covariates for talent leadership. The results from adding 

the level-2 LDR covariates to the model showed DE to be positively and significantly 

related to initial levels of talent leadership. Contrary to predictions, MCA, SCC, LGO, 

and IL were not found to relate to initial levels of talent leadership ratings. None of 

LDR variables were found to relate to the linear slopes of talent leadership ratings. 
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Table 32 

Hierarchical Multivariate Linear Model Level-2 Analyses for Talent Leadership 

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________ 

MCA    53  0.21 (.136)  0.21 (.235) 

SCC    52            -0.05 (.129)  0.29 (.222) 

LGO    61  0.16 (.099)  0.13 (.098) 

DE    52  0.51 (.171)*  0.22 (.258) 

IL    52  0.20 (.144)  0.30 (.208) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. 

*p <.05 

 

Leader Effectiveness – Overall Leadership 

Estimating the ICC. For overall leadership ratings the ICC(1) estimate was 

calculated at 0.20; thus approximately 20% of the variance in overall leadership was 

attributable to between-persons individual differences. Based upon the criteria outlined 

by Zyzanski, Flocke, and Dickonson (2004), this is considered a large ICC(1) and 

implies that modelling must account for the non-independence in the data and that using 

a random intercepts model is likely to be appropriate for data modelling. 

Determining the fixed functions for time. Given the large ICC(1) estimate, the 

second step was to estimate the fixed functions for time by establishing a simple 

regression model, without any random effects, to serve as a baseline. As showed in 

Table 33, the average intercept was positive and significant (t = 11.83, p < .05). The 
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average linear time function was also positive and significant (t = 2.03, p < .05). The 

quadratic time function was not significant. 

 

Table 33 

Hierarchical Linear Modelling Level-1 Analysis for Overall Leadership 

Effect Coefficient SE  t 

Fixed effect         

Average intercept 

(β00) 

     2.19 .185  11.83*  

Average linear 

trend (β10) 

     0.31 .152  2.03*  

Average quadratic 

trend (β20) 

     0.10 .207  0.62 

     

  Variance component S.D. Deviance Δ Deviance 

Random effect        

Initial OL (r0i)     1.04 .412 561.24 (6) 16.19a* 

Linear trend (r1i)     0.43 .240 549.00 (3) 25.26 b* 

       
NOTE. n = 49. Reported coefficients and variance components based on sequential model steps (Bliese & 

Ployhart, 2002). Deviance = -2 log likelihood value. All tests 2-tailed. a= χ²comparison with a simple 

baseline model with fixed effects. b= χ² comparison with a simple linear model with fixed effects. OL= 

overall leadership. *p < .05 

 

Determining variability in growth parameters. The next step in establishing the 

level-1 model was determining whether there was significant intercept and slope 

variability across participants to support the use of random effects. A chi-square 

difference test between the intercepts of the fixed versus random intercept models 

showed that there was significant variation in initial levels of overall leadership ratings 

to support modelling using random effects [Δχ²(1) = 16.19, p < .05].  
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A fixed linear model was then compared to a model with random linear slopes. A chi-

square difference test indicated that the random component for the linear time trend 

provided a significantly better fit to the data than the fixed linear model [Δχ²(3) = 25.26 

, p < .05]. The intercept and slope for overall leadership were not significantly related (b 

= -.02, p > .05).  

Summary of the level-1 model and adding complexity to the model. The results 

from the level-1 analyses showed a positive trend of increased overall leadership ratings 

over time. The model was improved by allowing for random intercepts, which suggests 

that participants showed significant variability in initial levels of overall leadership 

ratings. Additionally, the model was improved with random effects for the growth of 

overall leadership ratings over time. Therefore, results suggest that there was significant 

between-person variability in the intercepts and linear slopes of overall leadership 

ratings, across the span of this study, to support the inclusion of higher-level predictors 

to account for some of this variability. 

Leader developmental readiness variables as level-2 time-invariant covariates. 

In order to examine the relationship between the LDR variables (MCA, SCC, LGO, DE, 

and IL) and overall leadership ratings, these predictor variables were entered into 

separate models as level-2 time-invariant covariates to predict overall leadership over 

time. As previously mentioned, overall leadership ratings were measured at Time 1-

Time 3. All variables were grand-mean centred to the ease in the interpretation of 

results (Aguinis et al., 2013; Dalal & Zickar, 2012). 

The effects of MCA were not significantly related to initial levels of overall 

leadership, which did not support Hypothesis 1(i)d. MCA was also not significantly 

related to the linear slopes of overall leadership ratings over time, hence Hypothesis 

1(ii)d was not supported. The effects of SCC were not significantly related to initial 

levels or to the linear slopes of overall leadership, which did not support Hypotheses 
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2(i)d or 2(ii)d. The effects of LGO were not significantly related to initial levels or to 

the linear slopes of overall leadership, which did not support Hypotheses 3(i)d or 3(ii)d. 

The effects of DE were positively and significantly related to initial levels of overall 

leadership (b =1.39, p < .05), supporting Hypothesis 4(i)d; however, contrary to 

Hypothesis 4(i)d, DE was not found to relate to the linear slopes of overall leadership. 

Consistent with Hypothesis 5(i)d, the effects of IL were positively and significantly 

related to initial levels of overall leadership (b = 0.47, p < .05). IL was not significantly 

related to the linear slopes of overall leadership ratings over time, subsequently, 

Hypothesis 5(ii)d was not supported. 

Summary of the level-2 covariates for overall leadership ratings. The results 

from adding the level-2 LDR covariates to the model showed DE and IL to be positively 

and significantly related to initial levels of overall leadership ratings. None of the LDR 

variables showed a significant relationship to the slopes of overall leadership ratings 

over time. 
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Table 34 

Hierarchical Multivariate Linear Model Level-2 Analyses for Overall Leadership 

______________________________________________________________________ 

       Random effects 

      Initial status  Linear trend 

Variables    n  B0j      SE                        B1j     SE 

______________________________________________________________________ 

MCA    44  0.35 (.201)  0.23 (.131) 

SCC    44  0.22 (.174)  0.19 (.145) 

LGO    49  0.49 (.264)  0.04 (.127) 

DE    44  1.39 (.173)*  0.38 (.195) 

IL    44  0.47 (.119)*  0.14 (.131) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. MCA=meta-cognitive ability; SCC=self-concept clarity; 

LGO=learning goal orientation; DE=developmental efficacy; IL=interest in leadership. 

*p<.05 

 

Interaction Analyses  

Leader self-efficacy as a time varying covariate. The first step in assessing 

Hypotheses 6 and 7 and the role of reflective self-attention and ruminative self-attention 

as moderators of the relationship between leader self-efficacy and leader emergence, 

was to enter leader self-efficacy as a time-varying covariate of leader emergence in 

order to assess whether there was significant variability in this relationship to support 

the inclusion of level-2 interaction terms (reflective self-attention and ruminative self-

attention, as interaction terms). As previously mentioned, leader emergence and leader 

self-efficacy were each measured three times (Time 1-Time 3) at identical time 

measurement occasions, and self-attention was measured at Time 1. As displayed in 

Table 35, leader self-efficacy was positively and significantly related to initial levels 

and to the linear slopes of leader emergence across over time. After including leader 

self-efficacy as a time-varying covariate, reflective self-attention and ruminative self-
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attention were entered into separate models, as between-person interaction variables to 

predict differences in initial levels and trajectories of the relationship between leader 

self-efficacy and leader emergence ratings. The predictors for the intercept and for the 

linear term were calculated separately with results outlined in Table 35. All variables 

were grand-mean centred to the ease in the interpretation of results (Aguinis et al., 2013; 

Dalal & Zickar, 2012). 

Reflective self-attention: Initial levels as outcomes. Reflective self-attention was 

entered into the model as a level-2, time-invariant moderator of initial levels (intercepts) 

of the relationship between leader self-efficacy and leader emergence. As displayed in 

Table 35, reflective self-attention significantly and positively moderated initial levels of 

this relationship (b = 0.38, p < .05). 

Linear slopes as outcomes. Reflective self-attention was then entered into the 

model as a moderator of the linear slopes of the relationship between leader self-

efficacy and leader emergence. As displayed in Table 35, reflective self-attention was 

not found to be a significant moderator of this relationship.  

Ruminative self-attention: Initial levels as outcomes. Ruminative self-attention 

was entered into a separate model as a level-2, time-invariant moderator of initial levels 

(intercepts) of the relationship between leader self-efficacy and leader emergence. As 

displayed in Table 35, ruminative self-attention was not a significant moderator of 

initial levels of this relationship.  

Linear slopes as outcomes. Ruminative self-attention was then entered into the 

model as a moderator of the linear slopes of the relationship between leader self-

efficacy and leader emergence. As displayed in Table 35, ruminative self-attention was 

not found to be a significant moderator of this relationship.   
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Table 35 

Hierarchical Multivariate Linear Model Level-2 Analyses for Leader Emergence 

______________________________________________________________________ 

Random effects 

       Step 1:   Step 2: 

       Initial status  Linear trend 

Variable                                      n                    B0j      SE                        B1j     SE 

______________________________________________________________________ 

LSE      81  0.75 (.195)*      0.19 (.077)* 

LSExRef SA    68  0.38 (.156)*  -0.12 (.078) 

LSExRum SA    68  -0.43 (.236)  -0.06 (.113) 

______________________________________________________________________ 
NOTE. All variables grand-mean centred. LSE = leader self-efficacy; Ref SA = reflective self-attention; 

Rum SA = ruminative self-attention. *p<.05 
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CHAPTER SEVEN:  Discussion and Research Implications 

 
Review of the Aims of this Study    

The purpose of this study was to broaden current understandings of the inter-

individual and intra-individual processes that underpin the leader development process, 

specifically looking at dimensions of leader developmental readiness (LDR) as 

proximal antecedents of leader development. Extant research into LDR (e.g., Avolio & 

Hannah, 2008) was inconclusive as to how each dimension individually predicted leader 

development across time. Based upon Avolio and Hannah’s (2008) model of Leader 

and Organisational Developmental Readiness, metacognitive ability (MCA), self-

concept clarity (SCC), learning goal orientation (LGO), developmental efficacy (DE), 

and interest in leadership (IL) were identified as potential dimensions of LDR. Rasch-

based modelling procedures were used to develop more precise measurement tools for 

these dimensions, along with reflective and ruminative self-attention, and the leader 

development outcomes of leader identity, leader self-efficacy, leader emergence. This 

study employed a longitudinal design to track growth trajectories of leader cognitions, 

leader emergence, and leader effectiveness over time, as a function of individuals’ 

levels of LDR. An additional aim of this study was to assess the role of self-attention as 

a moderator of the leader development process. Random coefficient modelling was used 

to test these hypotheses, assessing the role of the LDR dimensions as predictors of 

initial levels and the trajectories of the leader development outcomes.  

 This chapter begins with an interpretation of the study’s results, and linking each 

of these results back to the study’s hypotheses. I outline how obtained the results add to, 

and refine our understanding of LDR and the wider leader development process. This 

section concludes with a discussion on the limitations of this study and subsequent 
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avenues for future research in this area, as well as how this research adds to leader 

development theory and practice.  

 

Discussion of the Results of the Study 

The hypotheses presented in Chapter Four related to assessing the utility of 

ability and motivationally based LDR dimensions in predicting leader cognitions, leader 

emergence, and leader effectiveness. The aforementioned findings from the tests of 

these hypotheses contribute to our understanding of the dimensions LDR and the less 

visible aspects of leader development, in a number of ways. Firstly, these findings 

suggest that although MCA, SCC, LGO, DE, and IL are all positively correlated, these 

are distinct constructs, with inter-correlations varying between r=.10 to 53. Analyses 

found that all leader development outcomes were best measured with random, rather 

than fixed effects, for both the intercepts and slopes of these outcomes, suggesting that 

initial levels and trajectories of leader development significantly varied across 

participants, over the course of the study. 

 

Hypotheses One Through Five 

Hypotheses one through five investigated the relationships between the proposed 

dimensions of LDR and leader development. The results looking at the relationship 

between each LDR dimension and initial levels of leader identity, leader self-efficacy, 

and leader emergence were largely convergent across dimensions. Other than the non- 

significant relationship between the effects of LGO and initial levels leader identity and 

leader self-efficacy, all LDR dimensions related to initial levels of these cognitive and 

emergence outcomes. These results add empirical evidence to the theoretical assertions 

(e.g., Avolio & Hannah, 2008) that both ability and motivationally based dimensions of 

LDR relate to leader development. Results suggest that individuals’ abilities to self-
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assess the adaptiveness of their processes of reflection about their leadership 

experiences (Hannah, 2006; Schmidt & Ford, 2003), to accurately perceive their own 

strengths and weaknesses, and to prioritise their developmental needs based upon these 

perceptions (Campbell et al., 1996) are important predictors of an individual’s current 

levels of leader cognitions and leader emergence. These findings affirm previous 

research of the link between SCC and MCA with efficacy beliefs (Hannah, 2006), and 

present novel findings in establishing a link between these variables and leader-specific 

self-efficacy beliefs, as well as leader identity and leader emergence outcomes. 

Obtained results also provide support for the assertion that motivationally based LDR 

dimensions are important facilitators of directing the individual’s attention towards 

leadership activities, increasing effort in pursuing opportunities to develop leadership, 

increasing ownership and productivity in the developmental experience, as well as 

increasing psychological arousal and positive feelings towards a topic (Hannah & 

Avolio, 2010; Hidi & Renninger, 2006; Schraw & Dennison, 1994), and that these lead 

to greater self-confidence as a leader, great identity as a leader, and subsequently, 

greater self-rated emergence into leader roles. The link between psychological arousal 

and learning outcomes in other domains have been previously established (Hidi & 

Renninger, 2006); however, this is the first study to link interest in leadership with 

leader development. The obtained relationships between developmental efficacy with 

leader cognitions and leader emergence are also novel, with previous research only 

looking at the role of domain-specific learning efficacy and training outcomes (Hertzog 

et al., 1989; Kanfer & Ackerman, 1989), and failing to elucidate the importance of this 

variable in a leader development context.   

The relationships between LDR and leader effectiveness were variable across 

the different dimensions of LDR and across the different measures of leader 

effectiveness. Only DE was related to initial levels of all measures of leader 
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effectiveness, and IL was related to all measures of initial levels of leader effectiveness 

except for talent leadership. Conversely, MCA and LGO did not relate to initial levels 

of any of the leader effectiveness measures, and SCC was shown to be useful only in the 

prediction of initial levels of relationship and networking leadership. These highly 

variable results suggest that different leader competencies may have different 

developmental roots, and although DE and IL may be relevant in facilitating a wider 

range of leader behaviours, SCC may only influence the effectiveness of select leader 

behaviours – specifically related to building relationships within the organisation and 

developing networks. Relationship and networking leadership is highly entwined with 

social processes, and research has suggested that in order to garner follower support and 

for successfully leveraging business networks in order to achieve business objectives, 

leaders must first know themselves (Gardner, Avolio, Luthans, May, & Walumbwa, 

2005). Knowing one’s core beliefs, and acting in such a way that is consistent with 

these beliefs are likely to be very important for developing business relationships based 

upon trust and transparency, which are important characteristics for the long-term 

success of such relationships (Gardner et al., 2005). The link between both DE and IL 

and leader effectiveness outcomes have not been previously established within the 

literature, and suggest that interest and efficacy beliefs are not only relevant in a training 

context with the facilitation of positive training outcomes (e.g. recall, skill acquisition; 

Hidi & Renninger, 2006; Kanfer & Ackerman, 1989), but transferable to development 

as a leader, across a range of leadership competencies. 

 Results also varied when looking at the utility of LDR in predicting trajectories 

of leader development. SCC, DE, and LGO did not related to the linear slopes of any 

outcome variables, which suggest that the influence of these variables on leader 

development may not pervade across time, and that other variables may be at play in 

predicting individuals’ trajectories of leader development. Although it was thought that 
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SCC would relate to leader development through assisting individuals in integrating 

leader experiences into their self-concepts and in accurately understanding their 

strengths and weaknesses (Avolio & Gardner, 2005; Hannah & Avolio, 2010), obtained 

results suggest that these influences do not pervade in predicting leader development 

over time. The obtained results also expand upon the limited extant empirical research 

linking DE to development, and suggest that unlike learning efficacy, DE does not offer 

utility in predicting developmental outcomes across time.  

Obtained results expand upon the extant scholarship pertaining to the 

relationship between LGO and efficacy beliefs, and suggest that while LGO may relate 

to more generalised forms of efficacy (Phillips & Gully, 1997) it does not relate to 

leader self-efficacy over time, and that other variables may be at play in predicting 

leader-specific efficacy beliefs. This finding contradicts those obtained by Day and Sin 

(2011) who found a significant link between LGO and leader effectiveness over time. 

Unlike in the Day and Sin study, the current set of participants was not able to translate 

their readiness for development into developmental gains across the span of the study. 

This discrepancy may suggest that in order to assess how LDR covaries with 

development over time and for participants to report quantifiable changes in leader 

development, participants need to be involved in a formal leader development 

intervention, akin to the methodology employed by Day and Sin, which may work to 

amplify development.  

The finding that MCA and IL positively and significantly related to the linear 

slopes of relationship and networking leadership and leader emergence, respectively, 

affirmed the proposed importance of ability-based antecedents of leader development. 

Results support the role of MCA in bolstering the adaptive processing of developmental 

experiences, which in turn, relates to increased leader effectiveness. Obtained results 

also extend extant quasi-longitudinal empirical results of MCA as a predictor of leader 
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effectiveness (Hannah, 2006), through demonstrating that this this relationship pervades 

over time. The obtained results showing IL to positively and significantly relate to the 

linear slopes of leader emergence provides empirical results to bolster the theory that 

greater psychological arousal pertaining to leadership leads to a greater tendency 

towards adopting leader roles (Hannah & Avolio, 2010; Hidi & Renninger, 2006). This 

novel finding suggests that individuals need to be psychologically engaged with the idea 

of leading others before they report seeking out and emerging into leadership roles, and 

that interest may influence continued emergence as a leader. Outside of formal 

leadership roles, emerging as a leader within one’s work groups requires proactivity and 

motivation to emerge, which is likely to be bolstered if an individual finds leadership 

intrinsically interesting. However, the results showing that IL did not relate to the linear 

slopes of leader identity, leader self-efficacy, or to any measures of leadership 

effectiveness, were contrary to hypotheses, and suggest that while IL may increase the 

individual’s propensity to emergence into leader roles, it fails to translate to quantitative 

changes in leader cognitions or leader effectiveness over time.  

In summary, DE and IL showed the most utility as predictors of initial levels of 

leader identity, with DE predicting all outcomes and IL predicting all outcomes except 

talent leadership. MCA and IL were the only variables to show any utility in predicting 

leader development across time, with the former predicting trajectories of relationship 

and networking leadership, and the latter predicting trajectories of leader emergence.  

A possible theory in explaining many of the null results in the prediction of 

leader effectiveness relates to our conceptualisation of the leader development process; 

wherein cognitive changes were proposed as the more direct outcomes of leader 

development, which increases one’s propensity to emerge as a leader, and over time this 

practice of skill and acquisition of leadership-relevant knowledge leads to greater 

competency (Day et al., 2009; Day & Harrison, 2007; Van Iddekinge et al., 2009). 
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Subsequently, obtaining quantifiable changes in leader effectiveness may only be 

achievable through measurement over an extended time period, which would account 

for any lag in the influence of LDR on leader behaviours.  

 

Hypotheses Six and Seven 

Having established the influence of the dimensions of LDR on leader 

developmental outcomes, the final two hypotheses related to ascertaining the 

differential role of reflective versus ruminative methods of self-attention on leader 

development. Obtained results affirm predictions that reflective self-attention would 

strengthen the relationship between initial levels of leader self-efficacy and leader 

emergence. This affirms theory that self-regulatory processes moderate the relationship 

between cognitions and emergence (Carver & Scheier, 2013), and that for those who 

have a well-developed leader self-concept, self-attention will make this self-concept 

more salient and increase the likelihood that the individual will emerge into leader roles. 

Whereas previous work (e.g., Hannah, 2006) has asserted that self-attention is important 

in facilitating the relationship between LDR and efficacy beliefs, this current study has 

extended these findings by demonstrating that self-attention is also pertinent in 

facilitating one’s emergence as a leader, and that the success of development is 

dependent on the type of attention in which the individual engages. It may be important 

for leaders to reflect upon their leader self-concept before they are successfully able to 

emerge into leader roles. However, results suggest that self-attention is only relevant 

when looking at initial levels of these developmental outcomes. The finding that 

reflective self-attention did not significantly relate to the linear slopes of the relationship 

between leader self-efficacy and leader emergence was contrary to predictions and 

suggests that self-attention may not be sufficient in influencing how leader cognitions 

translate to future emergence into leader roles, and that other variables may be at play 
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when considering the relationship between cognitions and emergence across time. The 

null results when looking at ruminative self-attention as a moderator of initial levels and 

slopes of the relationship between leader self-efficacy and leader emergence, suggests 

that the focus of bolstering development should be on encouraging positive methods of 

self-attention rather than specifically trying to reduce employee rumination.  

 

Discussion of the Limitations of the Study  

Methodological considerations. Leader development is conceptualised to occur 

over the lifespan (Day et al., 2009), and subsequently, because this study was only 

conducted over the course of one year, only a small snapshot of each individual’s 

overall leader development is captured. The null results of this study, particularly when 

predicting leader development over time, suggest that it is debatable as to whether this 

study’s span was indeed long enough to quantify developmental changes. This idea is 

bolstered by suggestions that extensive time periods may be required to study leader 

development (Day & Sin, 2011). Additionally, although the current results showed 

leader development to be linear in form, it may be that the patterns of development 

would show different overall trajectories if studied over a longer time period, with 

current research unclear on the expected patterns of leader development across time 

(Day & Sin, 2011; Zaccaro, 2007).  

A second methodological consideration of this study relates to the timing of the 

measurement periods. These were chosen, somewhat arbitrarily, approximately 14 

weeks apart. What development occurred between these points is not able to be 

determined, nor whether these measurements were too close together or too spread out 

to capture change. In order to deduce more appropriate sequencing of measurement of 

leader development, more information is required to be collected on participants and on 

the constructs of interest in this study (see Mitchell & James, 2001). Events may have 
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occurred over the course of the study that had led participants to reassess their 

confidence or identity as a leader, resulting in lower or higher scores in the outcome 

variables over time. Measurement over only three occasions may have masked such 

changes. It may be more appropriate to sequence data collection after the individual has 

reported participation in planned or unplanned learning events, such as an experience-

rich practice of leadership skills, a promotion, or taking over a superior’s 

responsibilities, which led to a quantifiable shift in development. More research is 

needed into the leader development process in order to ascertain what precedes 

development, and under what circumstances and over what timeframe it occurs, which 

would allow theory to inform the design of future longitudinal studies tracking leader 

development, and ascertain appropriate measurement sequencing.  

Related to the sequencing of measurement, is the underlying premise that LDR 

is best conceptualised as semi-malleable construct (Hannah & Avolio, 2010), and was 

subsequently measured only at Time 1. Measuring more state-like LDR across time, and 

in closer proximity to the measurement of the outcomes, may have produced more 

significant results when predicting development across time. This design would have 

also enabled the identification of whether LDR is able to predict future leader 

development over smaller time periods than were assessed in the current study.  

The sequencing of measurement in this study may have been particularly 

detrimental to our understanding of how leader self-efficacy and leader emergence 

change over time, and may have masked underlying changes in these constructs across 

the span of the study. Although previous research (McCormick, 1999) found efficacy 

for leadership to be largely unaffected by a training intervention (r=.8 between the first 

and final measurement periods; see also Hannah, 2006), the obtained correlation 

between leader self-efficacy measured at Time 1 and Time 3 suggests more variability 
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in leader self-efficacy than previously demonstrated. Measuring changes in this variable 

may require more regular measurement to ascertain how it changes over time.  

Ascertaining appropriate sequencing of measurement may also be pertinent for 

leader emergence. Recent modelling of leader emergence, through social networking 

analyses (D. Day, personal communication, September 14, 2012), showed leader 

emergence to be more dynamic over time than previously conceptualised. Day’s 

preliminary findings suggested that even if others perceive individuals as leaders, this 

perception is highly dynamic, and long-term perception as a leader by other group 

members requires repetitive re-emergence as leader, and continued successful adoption 

of leader roles. The current study tracked leader emergence across only three occasions; 

however, Day’s findings suggest that more regular measurement may be required to 

accurately assess the dynamic nature of emergence.  

A final methodological limitation of the current study pertains to the lack of 

causality that can be drawn. Cause and effect conclusions of the reported relationships 

are limited by the non-experimental design (Avolio, Reichard, et al., 2009; Yukl, 2002). 

As explained by Raudenbush (2001, p. 522) it is “extraordinarily challenging” to draw 

causal inferences from longitudinal studies without participant randomisation 

procedures. It is recommended that future research explore the utility of employing 

experimental longitudinal designs with participant randomisation procedures to 

understand the causal effects of LDR (see discussions on design issues by Avolio, 

Reichard, et al., 2009; Day et al., 2004; Day & O'Connor, 2003; Van Iddekinge et al., 

2009).  

Measurement considerations. A measurement-related consideration of the 

current study relates to the self-report nature of all study variables. Self-ratings have 

been show to suffer from poor reliability and to be prone to biases, as a result of either 

conscious or unconscious processes (Strang & Kuhnert, 2009). Subsequently, the use of 
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self-ratings has only been recommended for personal development purposes rather than 

for ascertaining job performance (Harris & Schaubroeck, 1988). Research is split on 

how closely self-report measures relate to more objective measures or to superior 

ratings, peer ratings, or subordinate ratings on a particular construct. While Shrauger 

and Schoeneman (1979, p. 549) have stated that “there is no consistent agreement 

between people's self-perceptions and how they are actually viewed by others”, 

contradictory research has shown self-ratings of self-awareness to be consistent with 

coach ratings received at a later time period (Tesluk, 2011). Although effort was made 

in the current study to assess manager/mentor ratings of each participant’s leader 

effectiveness, along with their self-ratings, a high level of attrition meant the 

manager/mentor data could not be employed in analyses. Because it is debatable as to 

what extent self-ratings of leader emergence and leader effectiveness relate to actual 

instances of emergence or effectiveness, the obtained results can only add to scholarship 

on how LDR relates to the individual’s perceived leader development, rather than actual 

development. However, although self-ratings of leader behaviours have been shown to 

be overestimated when compared to subordinate ratings on these same behaviours, this 

overestimation has been found to be less prevalent in samples of more effective leaders 

who exhibit higher levels of self-awareness (Van Velsor, Taylor, & Leslie, 1993). 

Given that the current sample consisted of those already in leadership positions, and 

with average overall leader effectiveness ratings and SCC ratings on a Rasch scale of 

2.42 and 2.08, respectively (representing strong positive ratings), it is thought that any 

discrepancy between actual and perceived development would be lower in this sample 

than for samples consisting of newly emerging leaders. Despite this finding, the impact 

of measurement biases cannot be discounted from the obtained results.  

An alternative argument to the discussion on the fallibility of self-ratings is that 

they may actually be necessary in research looking to understand cognitive processes. 
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This study was interested in even subtle differences in cognitions over time, and other 

raters, who may only observe an individual sporadically, are unlikely to be in a position 

to notice and report such subtle changes. Although behaviours, such as leader 

effectiveness, are arguably best assessed by more objective means, the individual is best 

placed to report on his/her own cognitions (Larsson et al., 2006; Zaccaro et al., 2004); 

hence it is unlikely that another rater could accurately comment on a participant’s 

internal cognitions. For this reason, method biases may continue to be inherent in the 

leader development literature, particularly when measuring leader cognitions.  

Another issue related to the use of self-ratings in this study is common method 

variance (CMV), which is well documented as a process that may inflate the obtained 

relationships between variables (Podsakoff, MacKenzie, & Podsakoff, 2012). Podsakoff 

et al., (2012) found that the average correlation between leader behaviours and outcome 

variables to be inflated by over 200% when collected from the same source, compared 

to when collected from different sources. While most of the of the correlations between 

LDR variables and leader development outcomes obtained in this study are significant, 

it should be assumed that if method biases were partitioned out of these correlations the 

relationships may be weaker.  

Given the aforementioned issues with CMV in this study, and debate over how 

closely self-reported measures align with actual behaviours, it is recommended that 

future research look at multiple methods and sources from which to collect leader 

emergence and leader effectiveness ratings. It is suggested that employing a 360° type 

measure to assess perceptions of leader emergence and effectiveness, from not only the 

participant themselves, but also from subordinates, peers, and supervisors will provide a 

more accurate measurement of these variables. This study’s findings of the differential 

influence of LDR on leader effectiveness, and that different types of leader 

competencies may have different developmental roots, provides support for 
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methodologies assessing multiple types of leader competencies when looking at 

developmental outcomes, rather than only assessing broad leader competencies. 

Additionally, to further reduce the influence of CMV, it is recommended that these 

ratings be modelled along with objective measures of these outcomes, such as unit 

production levels for assessing leader effectiveness (Hoffman et al., 2011), or changes 

in company rank for assessing leader emergence, and triangulating these objective 

measures with self and other ratings of these variables.  

Future research probing the development of leader cognitions may also benefit 

from combining such quantitative data with qualitative interviews, particularly for 

individuals determined to have strong positive or negative developmental growth 

trajectories. Measurement of leader cognitions, relying solely on quantitative data, can 

mask great differences among participants (see Black & Earnest, 2009). Interviews may 

have been particularly useful in deducing the basis of the high within-person variability 

in ratings between talent leadership, change leadership, and relationship and networking 

leadership over time. Combining quantitative and qualitative measures may also work 

to reduce the influence of method biases on obtained results. 

A final measurement limitation of this study relates to the item distribution of 

the majority of the developed scales. Although the scales were developed with adequate 

reliability and item validity, all scales, except for the MCA and ruminative self-attention 

scales, would benefit from a greater number of strong positive items. The current 

sample consisted of individuals already in some form of managerial position and 

demonstrating relatively high levels of LDR, and subsequently, a greater number of 

positively worded items would have offered more accurate discrimination between the 

individuals reporting high levels of the assessed variables. It should be noted that all 

measures developed in this study would be expected to show adequate person 

discrimination with a sample of newly emerging leaders, who would be expected to 
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report lower levels of LDR and leader development. One final consideration is that as 

concurrent validity is yet to be established for the measures developed in this study, the 

discussion of the bases of the obtained null results cannot rule out the prospect that 

these measured failed to represent each construct well. Further validation procedures are 

required to rule out this alternative explanation. 

Construct definition considerations. All items assessing leader effectiveness in 

this study related to assessing the individual’s perceived level of competence in relation 

to leadership-related actions and tasks. Future efforts to measure leader effectiveness 

may benefit from incorporating elements of shared leadership. The leadership prototype 

has traditionally been individualistic in form (Bedeian & Hunt, 2006); however, 

emergent conceptualisations of leadership understand it as a process that may be shared 

by multiple individuals at once or by a group (Day, Gronn, & Salas, 2004; Morgeson, 

DeRue, & Karam, 2010; Pearce & Conger, 2003). The leadership literature is currently 

lacking in ascertaining how shared leadership experiences evolve differently from 

individual leadership (DeRue & Myers, 2013), or through which methods individual 

differences, such as LDR, influence group-level developmental outcomes. Statistical 

considerations. A considerable limitation of this study relates to the high level of 

attrition. Although 1163 participants responded to at least one measure in this 

longitudinal study, only 28% of those participants who completed surveys at Time 1 

provided data for Time 2, and only 23% for Time 3. This meant that the multivariate 

sample sizes across the RCM analyses ranged from 38-86 participants who completed 

all measures in a given analysis. Although listwise deletion was a preferable and 

conservative method of dealing with missing data compared to pairwise deletion 

(Brown, 2015; McKnight et al., 2007; Wothke, 2000), this method meant that not all 

obtained data was used, which resulted in a lower sample size for each analysis than 

would have been used with pairwise procedures. The a-priori power analysis conducted 
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for this study anticipated within-person variability between Time 1 and Time 2 ratings 

of r=.8. Obtained results show within-person variability r<.8; ranging from r=.69 for 

leader identity, to r=.15 for talent leadership. This higher than expected within-person 

variability suggest that as low as 40 participants, with complete data across all three 

measurement periods, may have been sufficient to achieve a power of .8 in analyses in 

this study (Muller & Glueck, 2012). Only one analysis failed to meet this criterion: the 

prediction of leader self-efficacy from LGO, and subsequently this result should be 

interpreted with particular caution. Another sample size concern relates to the Robust 

Maximum-likelihood (MLR) algorithms that were employed in the RCM, which may 

lead to biased estimates of the variance components when sample sizes are small 

(Singer & Willett, 2003). Past modelling has demonstrated that with greater than 450 

observations MLR will only have a negligible impact on significance estimates 

(Schoonbrood, 2004); however, all of the multivariate sample sizes for this study were 

substantially lower than this cut-off, suggesting that replication of this study with more 

observations may be necessary to affirm current results. 

Sample considerations. As noted in Chapter 4, the current approach of not 

limiting the study population to individuals who are participating in formal leader 

development programs is consistent with the underlying premise of this study - that all 

individuals, regardless of their formal organisational titles and regardless of their 

participation in formal developmental activities, may develop leader outcomes at 

varying rates. Developing as a leader is a life-long process, and subsequently the study 

of leader development should not be limited to only thinking about those partaking in 

formal development. It was expected that while some participants would report no 

developmental change over the span of the study, others would report positive or 

negative changes in their perceived development. The obtained findings that both the 

intercepts and slopes of participants’ development were best modelled with random 
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rather than fixed effects bolstered this premise, and suggested that individuals 

significantly varied in their development over time. However, the approach of utilising 

a sample of employees regardless of their participation in formal interventions, presents 

both limitations and benefits, which will be discussed in turn.  

A limitation of this sample is that a greater effect may have been seen if the 

participants were in a leader development intervention, as the intervention would have 

likely amplified any ongoing leader development occurring over the life span, and act as 

a trigger event for development (Janson, 2008). While the current sample cuts across 

organisational layers and silos and is not just restricted to high achievers hand-picked 

for development, which is beneficial from the perspective of understanding leader 

development across a diverse group of individuals, the null results for many of this 

study’s hypotheses suggest that participants may not have been able to translate their 

LDR into developmental gains. It has been argued that high impact leader development 

experiences, such as formal leadership interventions, create a point of disequilibrium 

and heightened self-awareness that lead individuals to firstly challenge their beliefs, and 

then revise their self-construct in light of this newly available information (Avolio & 

Luthans, 2006), and have been shown to lead to changes in leadership behaviours (e.g., 

Reichard & Avolio, 2005). Hence, the achieved relationships may have been stronger in 

a group partaking in a formal leader develop activity, and that without developmental 

triggers any changes in development may not have been large enough to quantify.  

One of the challenges in seeking participants partaking in formal leader 

development programs is that these programs are often fairly small and subsequently 

offer only small sample sizes. Such samples may also suffer from range restriction, as 

participants are often handpicked as high-achieving employees who are being groomed 

as potential future company leaders. Additionally, it has been argued that the 

preponderance of ‘one-off’ interventions, which refer to interventions conducted at only 
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one time point and without follow up developmental activities, have only minor and 

perhaps insignificant influence on the development of employees (Janson, 2008). In 

fact, one study found that planned leader development courses were hardly mentioned at 

all by participants when they were asked to reflect upon what they considered to be the 

pivotal moments in their development (Larsson et al., 2006). It was argued by these 

authors that formal initiatives fail to have the same sustained influence on development 

as day-to-day work experiences. Indeed, a study by Packard (1999) on a sample of U.S. 

Air Force cadets undergoing leader development, spanning over four years, found a 

very strong connection between development that occurred as a result of formal 

initiatives and development that occurred as a result of the cadets’ actual day-to-day 

work. However, the current results counter these findings and suggest that the day-to-

day work experiences that were carried out by the participants in this study were likely 

not sufficient for facilitating development.  

Despite confusion in the literature as to the actual impact of formal 

developmental programs on leader development, it may have been useful to collect 

control data relating to whether participants in this study were undergoing any leader 

development, and if so, what type of development, whether it be participation in 

formalised interventions or proactively seeking out self-development activities. This 

would allow the role of formal programs versus day-to-day work experiences on the 

leader development of participants in this study to be ascertained. 

Much of the previous work into leader development (e.g., Bartone et al., 2002; 

Hannah & Avolio, 2007; Packard, 1999) has been conducted with individuals in 

military samples, which may be distinct from other populations in terms of their 

perception of leadership (Van Iddenkinge et al., 2009). In the military, ascendance into 

leadership positions is likely to be more linear than in contemporary non-military 

organisations, and specific courses and operational assignments are likely to be valued 
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and seen as vital in order to ascend the military ranks. Additionally, the follower role is 

likely to be more emphasised in lower ranks in the military than in non-military 

organisations. Subsequently, the generalisability of military samples to non-military 

employees is debatable. This current sample is distinct, in that we employed a civilian 

sample, which offers generalisability to other non-military organisations.  

One final sample consideration of this study relates to whether results from an 

Indian-based sample are generalisable across cultures. Research (e.g., Bass, 1997) has 

suggested that cross-cultural differences in perceptions of what constitutes effective 

leadership and leadership prototypes are greatly outnumbered by the cross-cultural 

similarities (see GLOBE leadership studies; House, Hanges, Javidan, Dorfman, & 

Gupta, 2004). Subsequently, it is argued that the results from this study are 

generalisable to non-Indian samples, and that any cross-cultural differences between 

this sample and samples from other races/nationalities would be negligible. 

 

Future Research Directions 

Statistical considerations. Future research may benefit from looking at whether 

distinct classes exist within the overall trajectories of leader development. Day and Sin 

(2011) have shown Growth Mixture Modelling (GMM) to be a useful statistical 

technique in determining the key individual differences that distinguish between those 

individuals with positive trajectories of development and those with negative or static 

trends. GMM could aid the leader development research by determining the most 

pertinent LDR variables that distinguish between classes of individuals. This current 

study found that there was significant variation in individual trajectories of 

developmental over time for all variables, although the analyses did not determine 

whether any classes of trajectories exist or whether any of the LDR dimensions could 

help determine membership in these classes. GMM may help account for the null results 
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in predicting the slopes of leader development in this study, such that multiple classes of 

participant ratings may exist, which remain undetected by random coefficient 

modelling, and whether the overall results are being skewed by trajectories with 

dissimilar paths cancelling each other out. It may be the case that only certain 

individuals are able to translate their LDR into leader development, and GMM would 

allow for the determination of what makes those individuals different from those who 

cannot.  

Additional variables for consideration. The proposed list of LDR dimensions 

employed in this study was not exhaustive and future research is encouraged to examine 

other variables that may also contribute to an individual’s LDR, and help to account for 

unexplained variance in predicting leader development outcomes, particularly when 

looking at predicting trajectories of development over time. Leader self-complexity was 

proposed as an additional ability-based LDR dimension (Avolio & Hannah, 2008) and 

future research may wish to explore its relationship with leader development. 

Additionally, moral reasoning, the leader’s context, and the leader’s emotions are all 

proposed as potentially pertinent variables to influence the leader development process 

(e.g., DeRue & Workman, 2012; Gottfried et al., 2011). Finally, the collection of a 

number of control variables may help to clarify the extent to which LDR provides a 

useful prediction of leader development above the contribution of well-established 

predictors of development, such as personality and cognitive ability. Each of these 

variables will be discussed in turn. 

Leader self-complexity. Leader self-complexity has been proposed by Avolio 

and Hannah (2008) as a sixth LDR dimension, although was not able to be measured in 

the current study given the difficulty in measuring this variable across large samples. 

Existing schemas contain scripts for patterns of behavioural response in familiar 

situations and event sequences, subsequently, those with greater complexity are likely to 
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have a greater chance of having a relevant behavioural script which may guide the 

enacting of a behavioural response, freeing up resources for higher level processing of 

task information and processing of novel information (Hannah, 2006). In this way, 

cognitive complexity in a specific domain is intertwined with domain-specific 

experience (Labianca, Gray, & Brass, 2000). Greater complexity allows for more skilled 

interpretation, accommodation of, and discrimination between retained and new 

experiential information, and subsequently greater behavioural flexibility in response to 

changes within the leader’s environment (Hannah & Avolio, 2010). If these schemas are 

underdeveloped the individual may suffer from biased interpretations of both leadership 

experiences and performance feedback, which may facilitate the development of flawed 

efficacy beliefs (Hannah, 2006; Hannah & Avolio, 2010).  

Complexity is defined by the number of distinct social roles that an individual 

has within a particular domain, and the self-aspects developed for each of these roles 

(i.e., the self as a leader), as well as the interconnectedness between these self-aspects 

(Hannah et al., 2013; Woolfolk et al., 2004). No validated, lean measure of self-

complexity currently exists. Current measures of self-complexity have been based on 

Linville’s card sorting tasks, which are time consuming and need to be conducted one-

on-one with the participant and experimenter. With such a large sample, one-to-one 

survey administration was not feasible in this study. Greater understanding of this 

construct, and development of a lean measure, administrable by (preferably online) 

questionnaire, is required in order for leader self-complexity to be feasibility 

administered to large samples. 

Moral reasoning. Moral reasoning has been proposed as an additional 

antecedent of leader development. Moral reasoning refers to the judgments, rules, social 

considerations, problem solving, and decision-making systems that individuals use 

when making a moral choice (Smith, 1978). The ability for high order moral reasoning 
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is considered developable across the lifespan and tied in with normal aging processes, 

such that moral reasoning will ordinarily develop with age (Kolhberg, 1984). It is 

proposed that one’s ability for advanced moral reasoning may influence and predict 

trajectories of leader development. Moral reasoning is proposed to relate to the strength 

of one’s leader identity, as well as effectiveness as a leader, particularly one’s 

propensity for transformational leadership behaviours (Sivanathan & Fekken, 2002; 

Turner, Barling, Epitropaki, Butcher, & Milner, 2002).  

Leading by example, integrity, transparent leadership, and a commitment to 

ethical dealings are all explicit organisational values of this study’s sponsor organisation 

(Barney, 2010). The link between ascendance as a leader within this company is 

entwined with the individual’s ability to engage in advanced moral reasoning. It is 

suggested that future research work to further ascertain the role of moral reasoning on 

leader development, particularly in organisations with explicit organisational objectives 

regarding moral behaviours.  

Leader context. Investigating the role of the leader’s context in facilitating leader 

development, and its relationship to LDR, are important avenues for future scholarship. 

It is widely recognised that an individual’s leader development occurs within a wider 

organisational context (e.g., McCauley & Van Velsor, 2004; Zaccaro et al., 2004); 

however, the existing literature is unclear on what organisational structures influence 

leader development. To date, the preponderance of leader development scholarship has 

treated leader development as though it exists within a vacuum, although a growing 

number of researchers are now beginning to argue that individual-level investigations 

into leader development are overly narrow in their focus, and that development is a 

complex process involving interactions between individuals and their organisational 

context, and thus, is necessarily embedded within a wider context (Avolio & Hannah, 

2008; Day, 2000; McCauley & Van Velsor, 2004; Uhl-Bien & Marion, 2009; Van 
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Iddekinge et al., 2009; Zaccaro, 2007; Zaccaro & Klimoski, 2001). Not only should 

researchers be interested in their employees’ readiness for leader development, but the 

readiness of the organisation to support employee leader development (Avolio & 

Hannah, 2008). Providing key tools and assistance for development are proposed to be 

paramount for facilitating employee motivation and confidence for development, which 

may bolster employee LDR and subsequent employee leader behaviours and 

effectiveness (Maurer, 2001). Organisational and supervisory support may be important 

contextual facilitators of employee leader development, such that explicit sponsorship 

for development and support for this process may strengthen the link between LDR and 

developmental outcomes (Maurer, 2001). An individual’s leader development occurs 

within their wider operating environment, subsequently a holistic picture of 

development can only be achieved through incorporation of the role of contextual 

factors into the prediction of leader development. 

Feedback. Although the current study assessed the role of self-attention on 

leader development, another important consideration in assessing the moderation of 

leader development is the role of feedback and the interplay between feedback and self-

attention in leader development. Feedback is advanced as one of the most pertinent 

factors of the emerging leader’s operating environment to influence leader development, 

and is proposed to bolster the link between leader emergence and increased leader 

effectiveness, as well as enhance positive spirals of the development of a leader identity 

(DeRue et al., 2011). From the developmental literature, we know that self-concept and 

self-awareness are shaped over time through feedback from others (DeRue & Wellman, 

2009; Marsh & O’Mara, 2008; Valcea, Hamdani, & Buckley, 2009). Feedback is an 

important source of information for learning and development through facilitating the 

development of an accurate understanding of one’s competence (Allen & Hartman, 

2008; DeRue & Wellman, 2009; Rafferty & Griffin, 2006). Performance feedback 
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provides individuals with insight regarding the areas in which they need to focus their 

developmental attention, which may lead to increases in leader effectiveness (DeRue, et 

al., 2011; Kelloway, Barling, & Helleur, 2000). Situations that are feedback rich are 

more likely to be developmental that those that are not (McCauley & Van Velsor, 

2004). In order to derive maximal experience-based learning from enacting leadership 

roles, the emerging leader must take the time to reflect adaptively upon the messages 

underlying leadership performance feedback (Hannah, 2006; Janson, 2008). It has been 

argued that reflection on one’s performance as a leader, without feedback, is ineffective 

for facilitating learning, and subsequently that learning through the guidance of others is 

far more effective that pure blind discovery processes (Anseel, Lievens, & Schollaert, 

2009; Mayer, 2004). It is recommended that future research explore the role of feedback 

on leader development, specifically feedback availability and the content of feedback, 

and how feedback relates to self-attention in this process.  

 Control variables. Future research would also benefit from measuring distal 

predictors of leader development, such as cognitive ability and personality, to ascertain 

the extent to which LDR is a useful predictor of leader development above the 

contribution of these dispositional factors. Causal claims about the influence of LDR on 

leader development cannot be made until we can partition the influence of LDR from 

that of variables such as personality, social skill, and cognitive ability, which have long 

been shown to be reliable predictors of leader behaviours (see Costa & McCrae, 1992; 

Gottfried et al., 2011; Guerin et al., 2011; Judge, et al., 1994; Reichard et al., 2011)4. 

Being able to demonstrate that LDR has incremental validity above these established 

predictors would further advance readiness as a worthwhile variable for investigation. 

Additionally, a fuller examination of emerging leaders’ cognitive ability, personality, 

                                                 
 
 
4 See Antonakis, Bendahan, Jacquart, and Lalive (2010) for a review of the flaws of causal claims in 
social science scholarship.  
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early developmental influences, previous training and developmental experiences, 

current job assignments, in conjunction with their LDR, would provide greater insight 

into the influence of both proximal and distal predictors on adult leadership outcomes 

and competencies. Although the Fullerton Longitudinal Studies (FLS) have taken a big 

leap in advancing this literature (see Gottfried et al., 2011), gaps still remain as to how 

distal and proximal precursors interact in development, and specifically how distal 

predictors relate with LDR in leader development, across time. 

Other recommendations for future research have been previously mentioned in 

reference to each of the study’s limitations. Relating to the methods of the study, future 

leader development researchers are encouraged to design studies with more regular 

measurement of LDR and outcomes. Theory regarding expected trajectories of leader 

development is needed to inform such methodologies. Measurement recommendations 

include employing multiple data sources, such as 360 degree feedback and qualitative 

information, rather than simply relying on self-report measures. Further validation of 

the developed scales, as well as the development of a greater number of positive items 

to prevent ceiling effects in responses, is encouraged. Additionally, it is recommended 

that this study be replicated with a sample undergoing formal leader development in 

order to ascertain whether the link between LDR and leader development is more salient 

for this group. 

 

Implications for Leader Development Theory 

This research broadens current perspectives on the processes underlying leader 

development, in a number of ways. The obtained results affirm and advance the isolated 

previous empirical attempts to ascertain how LDR relates to leader development, and 

suggest that the LDR dimensions differentially relate to leader cognitions, leader 

emergence, and leader effectiveness. Although this study demonstrated that LDR is 
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important in the prediction of initial levels of leader cognitions and leader emergence, 

results were variable when predicting leader effectiveness, suggesting that participants 

were not able to translate their LDR into quantifiable gains in effectiveness. It was 

proposed in the introductory chapters of this paper that creating measurable changes in 

leader effectiveness might require repeated emergence as a leader, and solidification of 

the leader self-concept. Obtained results support this theory, and that observing the 

influence of LDR on leader effectiveness may require a longer measurement than was 

employed in the current study. Another theory is that other individual differences may 

also be at play in facilitating leader development over time, and further research is 

required to determine how best to predict individual trajectories of leader development, 

which may involve determining whether LDR is made up of additional variables than 

those measured in the current study. 

The findings that reflective self-attention strengthened the relationship between 

leader self-efficacy and leader emergence suggests that it is important to not only 

encourage reflection on one’s leader development but that the methods through which 

an individual reflects will influence the benefit from this process. Self-attention should 

be directed towards a focus on adaptive self-regulatory strategies and the identification 

of discrepancies between the current and the idealised self (Zimmerman, 2010). Given 

that we know that self-regulation has an emotional/affective component, with positive 

affect related to greater learning and motivation, and negative affect related to defensive 

reactions and avoidance of future learning opportunities, directing the focus of self-

attention towards adaptive reflection, centred on self-development and learning, may 

increase positive affect and encourage seeking of future learning attempts (Carver & 

Scheier, 2013). As long as an individual has confidence to develop as a leader, greater 

reflective self-attention will likely lead to more attempts to emerge into leader roles; 
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alternatively, ruminative self-attention may be linked to greater negative affect and the 

avoidance of future attempts at gaining leadership competence (Zimmerman, 2010).   

 

Implications for Leader Development Practice 

This research seeks to contribute to ensuring practice in the area of leader 

development has a solid scientific foundation. Decisions regarding whether individuals 

are propelled into developmental initiatives or promoted into leadership positions are 

too often based solely on company rank or performance on specific tasks, with little 

investigation as to whether the individual is ready to develop as a leader (Day, 2011). 

The questionnaires developed in this study may be useful as tools for diagnosing 

individuals’ current levels of LDR, and for tailoring leader developmental interventions 

so that individuals are better able to effectively engage with developmental experiences, 

and to optimise their development (Avolio & Chan, 2008; Avolio & Wernsing, 2007; 

DeRue & Workman, 2012). Placing individuals into developmental initiatives or 

promoting them into leadership positions when they do not have the motivation and 

ability to develop and perform in such positions or to engage with developmental 

materials may cause frustration, perpetuating negative spirals of development (Day, 

2011). The demonstrated utility of MCA and IL in predicting leader emergence and 

relationship and networking leadership over time, point to the importance of assessing 

employees’ levels of these LDR dimensions in order to identify individuals who are 

ready to be promoted into leadership positions or into developmental initiatives.  

Assessing employees’ LDR may also be useful for tailoring developmental 

experiences to individual developmental needs. For example, if an individual is 

determined to be low in MCA, development will be most successfully facilitated 

through training of metacognitive processing strategies through guided reflection 

activities (Hannah & Lester, 2009). Unguided reflection is likely to be ineffective for 
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facilitating development in those low in MCA (Hannah & Lester, 2009). Alternatively, 

for those already high in MCA, increasing task challenges and providing ample 

performance feedback may leverage their strengths of adaptive processing of feedback 

(Hannah & Lester, 2009).  

Given the role that reflective self-attention has been shown to have in the leader 

development process, it may also be important for organisations to provide structures 

and systems to encourage reflective processes. Coaching may be especially helpful in 

encouraging adaptive forms of self-attention. Captured within self-attention is 

attribution-making, and attributing a poor leadership performance or lack of confidence 

in leading others to an unchangeable ability is likely to lead to continued low efficacy as 

the individual will believe that any effort towards improvement will not lead to positive 

change (Zimmerman, 2010). A coach may facilitate the individual in questioning mal-

adaptive attribution styles. Encouraging attribution to controllable processes, such as 

poor leadership strategy rather than poor aptitude, will likely lead to greater leader self-

efficacy in future leadership attempts (Zimmerman, 2010). An effective coach may also 

assist the employee in linking self-reflection with other self-regulatory processes. Self-

reflection should encourage the individual to create a link between reflection and both 

goal setting and strategic planning (Grant, 2003). In doing this, the individual may be 

better able to reflect upon performance in relation to specific goals and evaluate one’s 

actions in relation to predetermined standards (Bandura & Schunk, 1981; Grant, 2003). 

A coach may also direct the individual to high quality learning aids and strategies that 

are likely to improve the efficacy of their reflection, such as the use of reflective 

journals, encouraging the employee in seeking out existing company 360 degree 

feedback in generating an accurate assessment of competence, and facilitating after-

event reviews (AERs; DeRue et al., 20011; Masui & Decorte, 2005). As described in 

Chapter Four, AERs are structured feedback sessions that may assist the individual in 



220 
 

 

deconstructing their thoughts on a work experience and working out what went right in 

the given situation, what could have been done better, and most importantly what can be 

learnt from these experiences (DeRue et al., 2011). 

These coaching and organisational design suggestions may assist organisations 

in increasing their return on investment (ROI) in leader development initiatives, and 

increase both the efficiency and effectiveness of their leader development resource 

allocations. Being able to design developmental programs that are aligned to individual 

developmental needs is highly financially beneficial (Day, 2011; Hannah & Avolio, 

2010; Popper & Mayseless, 2007). In terms of ROI, it is important for organisational 

development professionals to be able to demonstrate effectiveness in terms of tangible 

performance based metrics, as well as less tangible individual developmental metrics. 

Ongoing measurement of LDR, particularly MCA and IL, will serve to track 

development over time, assess whether individuals are ready for promotions, assist in 

the evaluation of developmental initiatives, and subsequently, encourage future 

investment in successful developmental initiatives (Avolio & Chan, 2008; Day & 

Halpin, 2001).  

A major contribution of the current study was developing short, Rasch-based 

measures of MCA, SCC, DE, IL, leader identity, leader self-efficacy, leader emergence, 

reflective self-attention, and ruminative self-attention. All of these measures may be 

employed in future research into LDR and leader development, and are suitable for 

administration using computer adaptive technology (CAT). Given that with CAT 

administration, items cease appearing once the algorithm can determine where the 

individual fits on a given scale with sufficiently small error margins, this method is 

known to significantly reduce survey administration time by between 20-90% (Barney, 

2010). Reduced survey administration time is important for reducing survey fatigue 

within organisational research and assessment (Barney, 2010), highlighted by the high 
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level of attrition evident in the current study. It has been asserted that Rasch modelling 

procedures provide more precise measurement of variables than other approaches 

(including IRT and CTT methods) and can eliminate rater biases, such as systematic 

severity or leniency in ratings (Barney, 2010). Subsequently, the development of Rasch-

based measures is an important step in increasing the rigor of measurement in leader 

development scholarship.  

Employing a Rasch modelling approach to scale development also means that 

employees who take the assessments can be provided with clear developmental 

feedback and a tangible competency that is representative of their current proficiency, 

what competencies they have already mastered, and those that they are yet to master 

(Barney, 2010). In terms of leader emergence, an individual with a mean Rasch location 

of 0 is likely to have already mastered ‘regularly coaching/mentoring other employees’ 

but is yet to master being the ‘one to present results of a special project to members of 

the organisation’; wherein this latter competency may become part of the individual’s 

performance plan for future achievement. Subsequently, Rasch-based measures are 

particularly suited to organisational assessment and learning and development activities 

(Barney, 2010). 

 

Concluding Comments 

The trend towards flatter organisational hierarchies, an increase in the propensity 

of geographically dispersed teams, and the impending mass retirement of baby boomers 

(Riggio, 2008) have all contributed to a growing societal need for the early 

identification of individuals who have the motivation and potential to lead organisations 

through these changes. Given these emerging contextual factors, ascertaining the role 

and importance of LDR in the developmental process is timely.  
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The linkages between LDR and leader development found within this study 

were largely convergent across initial levels of the cognitive and emergence outcomes, 

although results were more variable when looking at the relationship between LDR and 

initial levels of leader effectiveness, and when predicting leader development across 

time. Given these results, it is suggested that more research is needed to determine 

which other variables may account for unexplained variance in the prediction of these 

outcomes. It is also suggested that assessing individuals who are participating in formal 

leader development initiatives, or measurement over longer time periods, or with more 

targeted measurement sequencing, may assist in obtaining quantifiable changes in 

leader development across time.  

The findings that MCA and IL significantly predicted trajectories of leader 

emergence and relationship and networking leadership, respectively, suggest that these 

may be important variables for assessment before employees are selected into 

leadership positions or placed into developmental initiatives. Leader development 

initiatives should align with the long-term strategic goals of an organisation, and it is 

thought that focusing on the LDR of employees, particularly developing their MCA and 

IL, may maximize the ROI for leader development initiatives.  

Using Rasch modelling in the development of a number of scales in this study 

has allowed for the development of more precise measurement tools for assessing both 

the predictors and outcomes of leader development. It is hoped that the development of 

these scales will advance evidence-based practice in the leader development, as well as 

encourage future research and theory building into the LDR construct.  

Overall, obtained results suggest that we are confident in the positive 

relationship between LDR and initial levels of perceived leader cognitions and leader 

emergence, and that MCA, SCC, LGO, DE, and IL are all important predictors when 

assessing an individual’s current levels of these development outcomes. Although MCA 
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and IL demonstrated some utility in predicting leader emergence and leader 

effectiveness over time, the overall relationship between LDR and leader development 

was found to be highly variable and suggests that the different outcomes of leader 

development have different developmental roots, which is not limited to the dimensions 

of LDR. Future research is encouraged to ascertain which proximal predictors are 

accounting for unexplained variance in the prediction of leader development across 

time.  
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APPENDICES 
 

Appendix A: Leader Identity 
Table A1 

Correlation Matrix of the Inter-item Residuals for the Leader Identity Items 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1               

2 .16              

3 .19 .11             

4 .09 .05 .46*            

5 -.04 .04 -.06 -.07           

6 -.13 -.04 -.21 -.23 -.01          

7 -.10 -.05 -.18 -.20 .18 .24         

8 -.06 .03 -.09 -.12 .27 .03 .14        

9 -.19 -.18 -.29 -.29 -.04 -.02 -.02 -.07       

10 -.20 -.16 -.30* -.25 -.26 -.07 -.17 -.23 .05      

11 -.22 -.17 -.29 -.32* -.02 .02 .07 -.06 .30* -.01     

12 -.20 -.14 -.28 -.33* -.06 .06 .10 -.05 .19 -.03 .47*    

13 -.14 .12 -.19 -.16 -.07 .05 .03 -.02 -.07 -.04 -.02 .07   

14 -.11 -.04 .00 .11 -.11 -.11 -.15 -.05 -.24 -.17 -.26 -.23 -.13  

15 .14 .07 .14 .17 .13 -.12 -.03 .04 -.19 -.35* -.20 -.24 -.16 .14 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed.  
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Figure A1. The Item Category Curve for the Worst Fitting item of the Final Leader Identity Scale, Item 8: ‘I see myself as a leader’. 
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Table A2 

Fit Statistics for the Final Leader Identity Items 

_______________________________________________________________________________________________________________________ 

Item No       Item                      Location    SE FitResid      df                     χ²             Prob 

____________________________________________________________________________________________________________ 
1 Any time I think about who I am, my thoughts are dominated with being a leader       0.14 .028   2.03     1155.22  23.44  0.005278 

2 Being a leader is important to me      -0.53 .033  -0.56     1158.64  24.83  0.001665 

4 Every part of my self-perception is entirely engrossed in leading other people  0.52 .026  -0.31             1156.08  28.06  0.000931 

5 I am a leader      -0.42 .036  -0.68     1151.81  28.25  0.000866 

15 When I think about who I am, much of it involves leadership   -0.11 .030  -3.05     1152.66  34.60  0.000070  * 

3 Every fibre of my being is saturated with my identity as a leader    0.79 .027  -1.70     1156.93  44.00  0.000001  *   

8 I see myself as a leader      -0.40 .034   3.66     1152.66  55.55  0.000000   * 

____________________________________________________________________________________________________________ 
NOTE. * = significant χ² probability. χ²  df = 9 
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Appendix B: Leader Self-Efficacy 
Table B1 

Correlation Matrix of the Inter-item Residuals for the Leader Self-Efficacy Items 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1                   
2 -.08                  
3 -.18 .04                 
4 -.19 .15 .32*                
5 -.11 -.02 .01 -.05               
6 .03 -.21 -.24 -.26 -.11              
7 .22 -.26 -.31* -.33* -.13 .43*             
8 -.22 .13 .14 .16 .05 -.24 -.38*            
9 -.18 .10 -.02 .02 .03 -.19 -.24 .03           

10 -.18 .08 -.02 .03 .01 -.26 -.26 .01 .55*          
11 -.21 .12 -.04 .04 -.01 -.27 -.25 .01 .46* .71         
12 -.20 .06 .07 .14 .01 -.27 -.25 .10 -.01 .01 .02        
13 -.12 .00 .05 .07 -.03 -.25 -.22 .14 -.09 -.06 -.05 .16       
14 -.12 -.07 -.02 -.04 -.05 -.09 -.10 .00 -.06 -.10 -.08 -.02 -.01      
15 -.15 .07 .06 .05 -.05 -.16 -.23 .17 -.02 -.02 -.01 .11 .04 .06     
16 -.03 .00 -.03 -.05 -.04 -.14 -.14 -.05 .07 .10 .12 -.10 -.06 -.13 -.05    
17 .14 -.23 -.28 -.27 -.14 .31* .52* -.30* -.25 -.27 -.25 -.26 -.18 -.10 -.20 -.08   
18 -.19 .23 .04 .10 .01 -.21 -.26 .14 .13 .15 .15 .08 .04 -.07 .10 .06 -.20  
19 -.11 -.05 -.01 .01 -.07 -.18 -.17 .05 -.06 -.06 -.08 .11 .04 -.04 -.01 -.04 -.17 -.01 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed.    
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Figure B1. The Item Category Curve for the Worst Fitting item of the Final Leader Self-efficacy Scale, Item 9: ‘I know how to encourage good work group 

performance’. 
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Table B2 

Fit Statistics for the Final Leader Self-Efficacy Items 

_______________________________________________________________________________________________________________ 

Item No       Item                      Location    SE FitResid      df        χ²   Prob 

_____________________________________________________________________________________________________ 
2 I am confident of my ability to influence a work group that I lead   -0.07 .039 -0.52 861.38 24.89 0.001620 

4 I do not have much confidence in my ability to influence a work group that I lead (R)  0.01 .033 -0.83 861.38 19.29 0.013381 

8 I have very little confidence in my ability to lead others   -0.10 .035 -0.96 862.21 14.06 0.080238 

9 I know how to encourage good work group performance    0.18 .033 -1.90 856.40 40.15 0.000003   * 

10 I know what it takes to make a work group accomplish its task    0.19 .034 -1.30 856.40 32.26 0.000084   * 

12 I usually feel a little uneasy when I have to lead a team (R)   -0.21 .034  2.29 857.23 23.91 0.002376 

_____________________________________________________________________________________________ 

NOTE. * = significant χ²  probability. (R) = item should be reverse scored. χ² df = 8 
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Appendix C: Leader Emergence 
Table C1 

Correlation Matrix of the Residuals for the Leader Emergence Items 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1                   
2 -.09                  
3 -.07 .25                 
4 -.14 .02 -.05                
5 -.16 .00 -.04 .13               
6 -.10 -.16 -.17 -.03 .07              
7 -.22 -.03 -.04 .07 .26 .04             
8 .00 -.10 -.05 -.18 -.03 -.11 -.10            
9 -.10 -.04 .03 -.06 -.12 -.10 -.03 -.05           

10 -.02 -.18 -.19 -.14 -.15 -.01 -.21 -.09 -.17          
11 -.13 .10 .11 .00 -.10 -.19 -.06 -.08 .26 -.21         
12 -.16 .02 -.01 .09 .00 -.07 .04 -.11 .01 -.23 .13        
13 -.19 -.03 -.06 .16 .14 -.02 .10 -.14 -.05 -.12 .00 .12       
14 -.14 -.04 -.08 .11 .09 .03 .11 -.14 -.02 -.12 -.02 .07 .25      
15 -.07 .03 .03 -.10 -.12 -.20 .02 -.01 .09 -.22 .13 .03 -.12 -.15     
16 -.07 -.04 -.08 -.07 -.19 -.14 -.09 -.03 -.04 -.17 .02 .15 -.08 -.06 .23    
17 -.14 -.05 -.10 .06 .08 .00 .21 -.12 -.05 -.18 -.04 .03 .06 .06 -.01 -.05   
18 -.06 -.14 -.15 -.02 -.11 -.06 -.11 -.11 -.19 .16 -.16 -.06 -.06 -.09 -.14 -.02 -.08  
19 -.12 -.01 -.02 .01 -.09 -.16 -.04 -.02 .01 -.23 .10 .08 -.01 -.10 .09 .17 .02 -.07 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed.              
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Figure C1. The Item Category Curve for the Worst Fitting item of the Final Leader Emergence Scale, Item 2: ‘I am often asked to represent my team’s position to 

management’.  
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Table C2 

Fit Statistics for the Final Leader Emergence Items  

__________________________________________________________________________________________________________________________ 

Item No       Item                         Location    SE FitResid      df       χ²  Prob 

_______________________________________________________________________________________________________________ 
2 I am often asked to represent my team’s position to management       0.08 .025 -0.44 1045.40 29.90 0.000457   * 

3 I am often the one to present results of a special project to members of the organisation     0.34 .023  2.04 1044.51 21.36 0.011152 

4 I avoid taking charge of work projects (R)        -0.32 .030  1.81 1045.40 25.87 0.002142 

9 I have planned/ coordinated many special events in my workplace      0.25 .023  1.60 1044.51 12.29 0.197218 

12 I regularly coach/mentor other employees        -0.61 .040 -1.55 1039.20 23.88 0.004504 

15 More than anyone else I know, my peers consistently select me to lead them in unstructured group projects   0.49 .026 -0.18 1038.31 16.96 0.049349 

16 More than anyone else I’ve ever known, people come to me for guidance when they’re uncertain about what to do  -0.04 .027  1.18 1040.08 5.74 0.765984 

17 My colleagues often fail to follow my guidance (R)       -0.34 .030  4.07 1043.63 23.64 0.004914 

19 Since the beginning of my career, people consistently seem to follow my lead     0.16 .027  1.43 1040.97 18.60 0.028861 

______________________________________________________________________________________________________ 
NOTE. * = significant χ² probability. (R) = item should be reverse scored. χ² df = 9 
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Appendix D: Metacognitive Ability 
Table D1  
Correlation Matrix of the Inter-item Residuals for the Metacognitive Ability Items 
 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
1                          
2 .30*                         
3 .21 .24                        
4 -.02 .00 .10                       
5 .07 .29 .03 -.04                      
6 .06 .04 .03 .00 -.06                     
7 .09 .07 .03 .02 -.07 .46*                    
8 .15 .09 .07 -.01 -.04 .10 .20                   
9 -.11 -.15 -.14 -.13 .01 -.15 -.20 -.09                  

10 .02 -.08 -.01 -.06 -.01 -.03 -.05 -.02 .06                 
11 -.01 .02 .00 -.06 .01 .05 .01 -.07 -.16 .00                
12 .08 .20 .10 -.10 .09 -.01 .03 .02 -.11 -.12 .11               
13 .08 .25 .08 -.02 .06 .09 .12 -.05 -.19 -.17 .11 .26              
14 .09 .16 .10 -.01 .04 -.03 .08 .20 -.16 -.08 -.03 .13 .20             
15 .17 .11 .11 .01 -.02 .07 .19 .10 -.22 -.07 -.03 .11 .17 .36*            
16 .11 .13 .11 -.02 .02 .02 .11 .04 -.18 -.07 -.08 .15 .13 .22 .35*           
17 .01 .27 .12 -.04 .08 .02 .05 -.04 -.20 -.13 .09 .28 .37* .28 .32* .26          
18 -.12 -.19 -.21 -.03 -.16 -.15 -.09 -.09 .07 -.02 -.05 -.24 -.13 -.22 -.17 -.17 -.19         
19 -.01 -.07 -.10 -.10 -.06 -.09 -.04 .01 .13 -.07 -.07 -.12 -.15 -.06 -.07 -.09 -.17 .39*        
20 .04 -.14 .00 -.11 .02 .02 -.06 .02 .09 .19 -.04 -.10 -.17 -.06 -.07 .01 -.10 -.03 .04       
21 .05 -.02 .05 -.02 -.02 .11 .13 .08 -.14 -.06 .01 .07 .07 .07 .15 .09 .10 -.14 -.09 -.02      
22 .01 .07 -.05 -.09 .05 .01 .05 .02 .02 -.07 .05 .01 .12 .00 .02 .07 .14 .05 .05 -.05 .06     
23 .19 .15 .12 -.02 .02 .14 .18 .15 -.15 .00 -.04 .03 .04 .16 .21 .15 .06 -.14 -.02 .01 .19 .12    
24 .03 .24 .06 -.09 .11 .08 .12 -.01 -.13 -.12 .17 .15 .40* .14 .10 .07 .37* -.12 -.12 -.11 .09 .28 .20   
25 .01 -.03 -.04 -.11 .01 .05 .04 .01 -.04 -.11 -.03 .03 .05 .02 .03 .10 .06 -.01 .19 -.02 .01 .14 .18 .13  
26 -.11 -.13 -.04 .48* .00 -.10 -.09 -.05 .01 .09 -.12 -.17 -.19 -.06 -.05 -.10 -.12 .01 -.09 -.01 -.04 -.15 -.10 -.14 -.06 
27 -.18 -.19 -.14 -.07 -.07 -.18 -.22 -.11 .15 .01 -.09 -.14 -.20 -.13 -.20 -.20 -.25 .06 -.05 -.04 -.18 -.14 -.21 -.24 -.09 
28 .01 .05 -.04 -.13 .13 -.10 -.06 .00 .11 .04 -.11 .04 -.13 -.02 -.05 .03 -.05 -.09 -.04 .08 -.11 -.01 -.02 .00 -.06 
29 -.14 -.15 -.15 -.03 -.21 -.14 -.11 -.15 -.09 -.18 -.01 -.10 -.06 -.12 -.13 -.13 -.09 .04 -.05 -.22 -.11 -.12 -.22 -.16 -.12 
30 -.17 -.16 -.09 .27 -.04 -.06 -.12 -.11 .05 .11 -.12 -.19 -.14 -.06 -.15 -.16 -.18 .00 -.10 -.01 -.04 -.17 -.08 -.14 -.15 
31 -.18 -.21 -.04 -.09 -.18 -.14 -.16 -.16 -.05 -.17 -.06 -.11 -.18 -.21 -.18 -.17 -.20 .16 .04 -.12 -.14 -.11 -.23 -.20 -.09 
32 .11 -.05 .02 -.07 .09 .00 -.06 .10 .06 .14 -.03 .02 -.12 -.07 .01 -.03 -.13 -.09 -.04 .25 .03 -.06 .08 -.09 -.05 
33 -.12 -.21 -.16 -.09 -.25 -.05 -.14 -.08 -.09 -.11 -.04 -.10 -.14 -.16 -.14 -.14 -.18 .09 .02 -.14 -.07 -.12 -.19 -.19 -.03 
34 -.01 .01 .02 -.09 .01 .15 .24 .02 -.23 -.06 .07 .06 .12 .06 .10 .08 .12 -.12 -.12 -.08 .11 -.02 .04 .06 -.02 
35 .03 -.05 .05 .01 -.10 .04 .08 .00 -.11 .00 .01 .06 .05 -.06 .08 .00 .00 -.09 .00 .01 .06 -.11 .09 -.01 .04 
36 .01 .03 .15 .02 -.03 .10 .17 .00 -.18 -.09 .05 .08 .07 .02 .05 .03 .05 -.16 -.16 -.05 .09 -.02 .05 .03 -.08 
37 -.04 -.07 -.07 -.17 -.03 -.05 -.16 -.03 .02 .14 -.17 -.13 -.12 -.02 -.04 .01 -.12 -.10 -.05 .07 -.11 -.14 -.08 -.17 -.16 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed                  
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Table D1 cont. 
Correlation Matrix of the Inter-item Residuals for the Metacognitive Ability Items 
 

Items 26 27 28 29 30 31 32 33 34 35 36 
1            
2            
3            
4            
5            
6            
7            
8            
9            
10            
11            
12            
13            
14            
15            
16            
17            
18            
19            
20            
21            
22            
23            
24            
25            
26            
27 .16           
28 .03 .03          
29 -.13 .06 -.21         
30 .37* .18 .04 -.09        
31 -.18 .06 -.21 .60* -.14       
32 .05 -.05 .20 -.34 .06 -.24      
33 -.18 .03 -.22 .55* -.20 .59* -.19     
34 -.09 -.19 -.10 -.03 -.10 -.09 -.07 -.08    
35 -.08 -.18 -.08 -.06 -.15 -.05 .03 .03 .12   
36 -.07 -.20 -.05 -.03 -.01 -.11 -.06 -.14 .41* .20  
37 -.09 .14 .05 -.01 .08 -.02 .03 -.03 -.15 -.10 -.09 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed 
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Figure D1. The Item Category Curve for the Worst Fitting item of the Final Meta-cognitive Ability Scale, Item 17: ‘I know when each learning strategy I use will 

be most effective’. 
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     Table D2 

       Fit Statistics for the Final Meta-cognitive Ability Items  

        _______________________________________________________________________________________________________________________________ 

                 Item No       Item                         Location    SE FitResid      df      χ²  Prob 

                ___________________________________________________________________________________________________________________ 
1 I am a good judge of how well I understand something        0.04 .054  1.16 600.25 22.56 0.007272 

2 I am aware of what learning strategies I use when I study        0.10 .046 -1.01 600.25 3.33 0.949838 

7 I ask myself if I have considered all options when solving a problem       0.07 .048  0.36 599.33 22.43 0.007620 

12 I find myself using helpful learning strategies automatically        0.35 .045  3.06 597.49 5.95 0.744523 

13 I have a specific purpose for each learning strategy I use        0.43 .043 -1.79 597.49 18.12 0.033808 

14 I have control over how well I learn         -0.01 .048 -0.84 598.41 7.12 0.624417 
15 I know what kind of information is most important to learn       -0.73 .054 -3.11 596.57 18.63 0.028482 

16 I know what the teacher expects me to learn        -0.71 .051  1.02 597.49 3.96 0.914189 

17 I know when each learning strategy I use will be most effective       0.29 .045 -2.96 595.64 31.18 0.000276   * 

21 I periodically review information to help me understand important relationships between different objects/people       0.14 .045  2.48 597.49 8.71 0.464125 

22 I try to use learning strategies that have worked in the past        0.24 .047  4.35 594.72 26.25 0.001862 

23 I understand my intellectual strengths and weaknesses       -0.85 .067 -1.46 594.72 17.24 0.045077 

24 I use different learning strategies depending on the situation        0.21 .050 -1.74 592.88 15.12 0.087624 
34 Once I finish a task, I ask myself if I learned as much as I could       0.43 .042  5.09 588.27 19.95 0.018242 

________________________________________________________________________________________________________ 
NOTE.* = significant χ²  probability. (R) = item should be reverse scored. χ²  df = 9 
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Appendix E: Self- Concept Clarity 
Table E1 

Correlation Matrix of the Inter-item Residuals for the Self-Concept Clarity Items 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1                     
2 .15                    
3 -.08 -.28                   
4 -.04 -.06 -.06                  
5 .09 .06 -.33* .16                 
6 -.06 .07 -.13 -.08 .07                
7 -.09 -.02 -.13 -.04 .09 -.07               
8 -.08 -.20 .32* -.16 -.20 -.11 -.12              
9 -.17 .03 -.22 -.15 -.03 .08 -.05 .02             

10 -.13 -.14 .00 -.11 -.21 -.11 -.11 .08 .19            
11 -.11 .16 -.27 .03 .09 .01 -.03 -.29 .00 -.08           
12 -.08 .11 -.29 -.05 .10 .16 -.03 -.14 .19 -.08 .22          
13 -.03 .08 -.18 -.02 .07 -.08 -.03 -.17 -.03 -.13 .10 -.04         
14 -.12 .01 -.24 -.04 -.01 -.05 -.03 -.29 -.01 -.05 .13 .03 .12        
15 -.12 .06 -.36 -.03 .00 -.04 .20 -.30* -.06 -.19 .11 .05 .16 .27       
16 -.14 -.04 -.14 -.13 -.08 .00 -.05 -.12 .15 -.05 -.05 .06 -.06 .00 .14      
17 -.05 .23 -.31* -.06 .05 .00 -.09 

 

.31* -.07 -.09 .20 .14 .05 .10 .31* .06     
18 -.13 -.01 -.31* -.05 .07 -.07 .07 -.23 .00 -.13 .10 .05 .01 .11 .28 .10 .25    
19 -.08 -.04 -.18 -.05 .00 -.04 -.08 -.21 -.03 -.10 .07 .02 .01 .07 .08 -.02 .08 .17 

  
20 .03 -.05 -.11 .00 -.06 .03 -.02 -.21 -.10 -.08 -.10 -.10 -.10 .00 -.05 .03 -.01 .01 .00  

21 -.01 .05 -.22 -.08 -.01 -.08 -.03 -.18 -.06 -.13 -.01 -.05 -.03 .07 .10 .03 .12 .08 .11 .13 

NOTE. * = correlation stronger than ±3. All tests 2-tailed. 
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Figure E1. The Item Category Curve for the Worst Fitting item of the Final Self-concept Clarity Scale, Item 9: ‘I'm entirely clear on what I believe’. 
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Table E2 

Fit Statistics for the Final Self-Concept Clarity Items  

_______________________________________________________________________________________________________________________________________________________ 

Item No       Item                                     Location    SE FitResid      df                χ²  Prob 

_______________________________________________________________________________________________________________________________________________________ 

2 I don't understand what I stand for (R)        -0.46 .041 -2.00 567.82 46.76 0.000567 

5 I struggle to find words to describe myself accurately (R)       0.10 .035 -0.08 567.81 31.56 0.006566  

9 I'm entirely clear on what I believe          0.35 .041  3.77 567.84 67.45 0.000021 * 

11 I'm still struggling to figure out who I am (R)       -0.21 .035 -4.30 565.87 10.76 0.045275 

12 In general, I have a clear sense of who I am and what I am       -0.30 .043 -0.45 565.11 30.05 0.005674 

14 My beliefs about myself often conflict with one another (R)      -0.19 .038 -0.27 562.12 43.45 0.000678 

15 My beliefs about myself seem to change very frequently (R)      -0.80 .042 -3.42 562.07 32.34 0.006783 

17 My own view of who I am is completely unclear (R)       -0.84 .046 -4.85 565.94 24.56 0.023684 

18 On one day I might have one opinion of myself, and on another day I might have a different opinion (R)  -0.65 .039 -3.26 565.85 44.56 0.000657 

19 Sometimes I feel that I am not really the person that I appear to be (R)     -0.22 .035  0.61 565.84    47.67 0.000290 

21 When I think about the kind of person I have been in the past, I’m not sure what I was really like (R)  -0.81 .037  1.51 565.84 17.56 0.034825 

______________________________________________________________________________________________________ 

NOTE. * = significant χ²  probability. (R) = item should be reverse scored. χ²  df = 9 
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Appendix F: Developmental Efficacy 
 

Table F1 

Correlation Matrix of the Inter-item Residuals for the Developmental Efficacy Items 
 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1                        
2 .25                       
3 .12 .22                      
4 .10 .20 .26                     
5 .03 .13 .12 .15                    
6 .09 .17 .14 .22 .52*                   
7 -.03 .15 .22 .16 .13 .13                  
8 .07 .08 .20 .31* .04 .06 .24                 
9 .20 .16 .17 .28 .12 .17 .06 .26                

10 .06 .18 .22 .23 .17 .21 .11 .20 .23               
11 .09 .22 .13 .13 .17 .15 .15 .11 .06 .28              
12 -.08 -.17 -.11 -.15 -.15 -.15 -.12 -.11 -.13 -.09 -.14             
13 .03 -.05 .03 .04 .01 .01 -.09 -.02 .08 -.01 -.08 .06            
14 -.05 .08 .21 -.01 .09 .02 .43* .02 -.02 .06 .16 -.05 -.12           
15 -.14 -.25 -.27 -.24 -.24 -.26 -.25 -.18 -.23 -.31* -.32* -.04 -.15 -.22          
16 .00 -.13 -.12 -.08 -.17 -.13 -.20 -.14 -.12 -.14 -.12 -.05 .03 -.14 .20         
17 -.17 -.15 -.22 -.17 -.11 -.15 -.12 -.27 -.18 -.13 -.12 -.13 -.25 -.09 .14 .05        
18 -.09 -.10 -.06 -.11 .03 -.04 -.13 .03 -.08 -.08 -.06 .01 .06 -.16 -.02 -.10 -.22       
19 -.21 -.13 -.21 -.15 -.13 -.17 -.15 -.18 -.23 -.24 -.11 -.13 -.27 -.07 .12 -.03 .50* -.12      
20 -.01 -.07 -.02 -.06 -.12 -.05 -.14 -.03 -.04 -.04 -.11 -.03 .13 -.05 -.12 -.02 -.18 .07 -.10     
21 .07 -.09 -.07 -.09 -.12 -.08 -.17 -.06 .07 -.03 -.09 -.01 .09 -.15 -.09 -.06 -.08 .02 -.20 .07    
22 .00 .21 .05 .02 .05 .03 .05 .05 .03 .01 .20 -.15 -.14 .07 -.22 -.20 -.02 -.12 .10 -.10 -.10   
23 -.14 -.09 -.06 -.04 -.03 -.07 .19 -.03 -.05 .00 .00 .08 -.03 .11 -.18 -.20 -.23 .01 -.17 -.02 -.01 -.01  
24 .07 -.05 .02 .06 -.03 -.01 -.06 -.02 .13 .05 -.06 -.02 .13 -.10 -.22 -.14 -.17 .00 -.29 .01 .26 -.02 .17 

NOTE. *= correlation stronger than ±.3. All tests 2-tailed.             
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Figure F1. The Item Category Curve for the Worst Fitting item of the Final Developmental Efficacy Scale, Item 14: ‘I have an abundance of energy that never 

stops working hard on the toughest assignments’. 
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Table F2 

Fit Statistics for the Final Developmental Efficacy Items   

_________________________________________________________________________________________________________________________ 

Item No       Item                        Location    SE FitResid      df         χ²  Prob 
_______________________________________________________________________________________________________________________________________________________ 

3 I can continue to work hard until challenging missions are fully completed    -0.48 .066  0.10 415.57 18.74 0.016302 

7 I can maintain a consistently high level of energy      -0.09 .049 -2.27 414.78 24.28 0.002058 

14 I have an abundance of energy that never stops working hard on the toughest assignments   0.34 .044 -1.67 414.78 26.77 0.000775   * 

22 Others compliment me on my amazing ability to constantly learn new things    0.63 .045  3.25 409.24 22.77 0.003671 

23 Sometimes, I struggle to have sufficient energy to develop myself (R)    -0.41 .040  1.70 411.62 15.19 0.055494 
______________________________________________________________________________________________________ 
NOTE. * = significant χ²  probability. (R) = item should be reverse scored. χ²  df = 8 
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Appendix G: Interest in Leadership 
Table G1 

Correlation Matrix of the Inter-item Residuals for the Interest in Leadership Items  

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
1                      
2 .16                     
3 .09 .31*                    
4 .16 .01 .22                   
5 -.18 -.33* -.23 -.26                  
6 -.22 -.29 -.35* -.28 .24                 
7 .00 -.12 .04 .18 -.22 -.27                
8 -.06 -.10 -.03 .14 -.11 -.17 .21               
9 -.03 -.06 .05 .14 -.08 -.22 .15 .12              

10 .01 -.10 -.02 .14 -.10 -.16 .07 .17 .02             
11 .04 .04 .21 .18 -.25 -.27 .14 .10 .15 .11            
12 -.02 -.06 -.05 .09 -.14 -.23 .41* .14 .30* .00 .04           
13 -.03 -.03 .03 .15 -.17 -.21 .44* .16 .13 .06 .10 .46*          
14 -.02 .20 -.04 -.09 -.14 -.05 -.14 -.14 -.10 -.11 -.03 -.11 -.16         
15 -.10 -.05 -.08 -.05 -.14 -.09 .04 -.04 -.04 -.16 -.03 .04 .03 -.02        
16 .06 .00 .05 .04 -.10 -.17 .00 -.06 -.04 .04 .08 -.05 -.02 -.12 .06       
17 -.14 -.25 -.23 -.20 .34* .16 -.18 -.06 -.09 -.06 -.24 -.14 -.16 -.23 -.14 -.16      
18 .09 .21 .19 .13 -.24 -.29 .05 -.06 .02 -.06 .06 -.03 -.06 .04 -.07 .02 -.26     
19 .03 .28 .21 .02 -.34* -.26 .02 -.09 .03 -.11 .15 -.07 -.03 .11 -.03 -.05 -.30* .43*    
20 -.04 -.07 -.03 -.02 -.03 -.15 -.01 .00 .05 .02 -.09 .05 .01 -.20 -.05 -.11 .04 -.06 -.05   
21 -.04 -.18 -.09 .06 -.15 -.16 .28 .16 .08 .07 .06 .25 .22 -.17 .15 -.02 -.10 -.04 -.10 .07  
22 .05 .15 .01 -.03 -.26 -.12 -.05 -.13 -.04 -.12 -.03 -.07 -.08 .17 -.03 -.07 -.23 .09 .20 -.12 -.10 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed                
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Figure G1. The Item Category Curve for the Worst Fitting item of the Final Interest in Leadership Scale, Item 3: ‘I'm more interested in leadership than anyone 

else I know’. 
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Table G2 

Fit Statistics for the Final Interest in Leadership Items   

___________________________________________________________________________________________________________________________ 

Item No       Item                              Location    SE       FitResid     df         χ²  Prob 
__________________________________________________________________________________________________________________________________________________________ 

1 After a long-weekend or vacation, I would look forward to being able to lead others within my workplace -0.08 .047  3.47 427.24 26.66 0.000810 

2 Being a leader is a passion more important than any other personal goal I have  0.58 .039  1.52 427.24 6.85 0.553068 

3 I'm more interested in leadership than anyone else I know  0.07 .042 -1.32 427.24 29.35 0.000276   * 

4 Being able to lead others is an interesting part of my job -0.41 .055 -0.49 427.24 15.62 0.048224 

11 I have a personal interest in leadership -0.11 .046  1.73 425.54 16.22 0.039298 

18 My greatest life satisfactions come from leadership accomplishments -0.16 .043 -0.29 427.24 15.88 0.044129 

19 My most important life goal is to be a great leader  0.10 .040 -1.41 427.24 14.89 0.061223 

______________________________________________________________________________________________________ 
NOTE.* = significant χ² probability. (R) = item should be reverse scored. χ²  df = 8 

  



286 

 

Appendix H: Reflective Self-Attention 
Table H1 

Correlation Matrix of the Inter-item Residuals for the Reflective Self-Attention Items 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1                    
2 .17                   
3 -.21 -.10                  
4 -.21 -.13 .54*                 
5 -.08 -.02 .18 .22                
6 -.11 -.11 .07 -.03 -.04               
7 -.27 -.17 .04 .00 -.05 .30*              
8 -.18 -.18 -.20 -.13 -.18 .00 .34*             
9 -.10 -.07 .04 .05 .07 -.01 -.13 -.27            

10 -.13 -.12 .10 .09 .01 -.04 -.08 -.17 .56*           
11 -.17 -.19 -.14 -.17 -.18 -.03 .08 .16 -.10 -.08          
12 -.16 -.16 .00 .00 -.06 .05 .02 .03 -.03 .01 .10         
13 -.27 -.13 .17 .19 .01 .02 .09 -.04 .03 -.01 .00 .14        
14 -.19 -.08 -.08 -.07 -.09 -.15 -.04 .11 -.12 -.04 .03 -.14 -.08       
15 .03 -.01 -.06 -.10 .03 -.03 -.15 -.12 -.14 -.15 -.12 -.11 -.05 -.17      
16 -.15 -.17 -.08 -.08 -.13 .14 .05 .14 -.19 -.18 -.02 .12 .03 -.04 .03     
17 -.02 -.10 -.24 -.25 -.19 -.03 .15 .21 -.25 -.29 .10 -.10 -.18 .02 -.16 .15    
18 .03 -.13 -.23 -.15 -.16 -.11 -.04 .05 -.19 -.14 -.03 -.07 -.16 -.12 .01 .03 .23   
19 -.22 -.09 .00 .04 -.14 -.18 -.09 -.01 -.04 -.08 .17 -.14 .04 .16 -.09 -.13 -.05 -.06  
20 -.26 -.14 .27 .25 .06 -.06 .04 -.11 -.01 .01 -.08 .02 .31 .02 -.07 -.02 -.21 -.19 .20 

NOTE. * = correlation stronger than ±.3. All tests 2-tailed.            
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Figure H1. The Item Category Curve for the Worst Fitting item of the Final Reflective Self-Attention Scale, Item 18: ‘People often say I'm a "deep", 

introspective type of person’. 
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Table H2 

Fit Statistics for the Final Reflective Self-Attention Items  

___________________________________________________________________________________________________________________________ 

Item No       Item                               Location    SE       FitResid      df        χ²  Prob 
__________________________________________________________________________________________________________________________________________________________ 

 
3 I don't care much for self-analysis (R)     -0.46 .049 -0.52 479.52 4.22 0.753625 

4 I don't really care for introspective or self-reflective thinking (R)   -0.57 .053 -0.24 479.52 8.68 0.276338 

6 I love analysing why I do things     -0.03 .043  1.31 479.52 4.56 0.713319 

8 I love to meditate on the nature and meaning of things    -0.02 .037 -1.21 479.52 10.26 0.174238 

9 I never waste time thinking about why I do things (R)     0.31 .036  5.12 479.52 14.74 0.039427 

10 I never waste time contemplating my feelings (R)     0.24 .037  2.60 477.67 8.57 0.284732 

11 I often love to look at my life in philosophical ways     0.19 .036  0.02 479.52 8.95 0.256290 

12 I sometimes take the time to think about why I do things    0.09 .042  3.34 479.52 10.93 0.141558 

13 I think that there is some benefit to self-reflective thinking   -0.55 .055 -0.88 479.52 15.16 0.034002 

14 I'm not really a meditative type of person (R)     0.39 .033  5.68 479.52 6.04 0.534524 

16 My attitudes and feelings about things fascinate me    -0.21 .043  0.26 479.52 9.02 0.251263 

17 My greatest passion in life is to think about my "inner" self    0.67 .034  2.60 479.52 5.50 0.599706 

18 People often say I'm a "deep", introspective type of person    0.73 .036  5.87 478.59 53.42 0.000000   * 

19 Philosophical or abstract thinking doesn't appeal to me that much (R)   0.13 .035  1.00 479.52 13.37 0.063524 

20 Self-reflection is a waste of my time (R)     -0.91 .048 -1.00 479.52 8.71 0.274406 

______________________________________________________________________________________________________ 
NOTE. * = significant χ²  probability. (R) = item should be reverse scored. χ² df = 7 
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Appendix I: Ruminative Self-attention 
Table I1 

Correlation Matrix of the Inter-item Residuals for the Ruminative Self-Attention Items 

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1                  
2 .00                 
3 -.01 .25                
4 -.04 .30* .48*               
5 -.12 .04 .09 .18              
6 .15 .07 -.03 .02 -.19             
7 -.09 -.12 -.15 -.15 -.12 .16            
8 -.04 .16 .18 .23 .09 .10 -.08           
9 -.03 -.10 .00 -.10 -.06 -.03 -.10 -.05          

10 -.08 -.21 -.25 -.34* -.06 -.13 -.04 -.25 .20         
11 -.18 -.22 -.20 -.30* -.10 -.18 -.10 -.23 .10 .39*        
12 -.07 -.26 -.20 -.20 -.10 -.17 -.02 -.26 .01 .12 .32*       
13 -.05 .01 .02 -.03 .00 -.06 -.08 .18 -.07 -.10 -.16 -.16      
14 -.15 -.12 -.14 -.06 -.01 -.28 -.02 -.01 -.16 -.02 -.05 -.07 -.02     
15 .01 -.14 -.09 -.17 -.16 -.03 .03 -.23 -.11 -.08 -.08 .10 -.23 .03    
16 -.10 -.29 -.31* -.31* -.15 -.16 .06 -.32* -.09 .11 .14 .19 -.20 .01 .13   
17 -.10 -.25 -.09 -.20 -.13 -.05 -.02 -.21 -.02 -.03 .11 .17 -.17 -.13 .21 .22  
18 -.13 -.19 -.23 -.17 -.13 -.13 -.08 -.21 -.11 .03 .07 -.01 -.16 .11 .07 .19 .15 

NOTE. * = correlation stronger than ±.3. .All tests 2-tailed.           
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Figure I1. The Item Category Curve for the Worst Fitting item of the Final Ruminative Self-Attention Scale, Item 8: ‘I rarely spend any time dwelling on my past 

mistakes’. 
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Table I2 

Final Ruminative Self-Attention Items - Fit Statistics 

___________________________________________________________________________________________________________________________ 

Item No       Item                                                Location    SE       FitResid    df            χ²  Prob 
__________________________________________________________________________________________________________________________________________________________ 

1 I always seem to be "re-hashing" in my mind recent things I've said or done    -0.54 .033  1.98 473.36 13.74 0.055909 

5 I never ruminate or dwell on my actions for very long (R)     -0.22 .031  3.09 473.36 5.90 0.551957 

6 I often find myself re-evaluating something I've done       -0.77 .035  1.07 473.36 10.30 0.172107 

8 I rarely spend any time dwelling on my past mistakes (R)     -0.72 .036  3.54 473.36 32.63 0.000031   * 

9 I spend a great deal of time thinking back over my embarrassing or disappointing moments   0.09 .032 -0.38 473.36 18.75 0.009004 

10 I spend almost all my waking hours thinking about times I've made mistakes    0.78 .042  0.60 473.36 8.95 0.256520 

11 I tend to "beat myself up" constantly by thinking about my prior failures     0.61 .037 -0.62 473.36 7.76 0.354341 

12 I tend to "ruminate" or dwell on things that happen to me for a really long time afterward    0.77 .035 -1.27 473.36 25.67 0.000578    

14 It is easy for me to put unwanted thoughts out of my mind (R)      0.14 .033  2.01 473.36 6.82 0.448094 

15 Long after an argument or disagreement is finished, my thoughts keep going back to what happened -0.12 .032 -1.09 473.36 25.16 0.000711 

18 Sometimes it is hard for me to shut off thoughts about myself     -0.02 .031  0.27 473.36 20.06 0.005444 

______________________________________________________________________________________________________ 
NOTE * = significant χ²  probability. (R) = item should be reverse scored. χ²  df = 7 

        
        
        
        
        
        
        

 


