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Leadership, creativity, and innovation are becoming increasingly important to the 

sustainability of organizations.  Facing ever more complex environments, traditional views 

embodied in the individual are being augmented by theorizing which views leadership and 

creativity as a property of the collective, enabling emergent “grassroots” processes.   With 

theoretical grounding in complexity leadership theory, this dissertation leverages the emerging 

constructs of shared leadership and collective creativity from a network perspective to provide 

empirical understanding of the adaptive function of complexity leadership.  Social network 

hypotheses were advanced positing that shared leadership and collective creativity comprise the 

adaptive function, and that the adaptive function is related to innovation.  Results of research 

conducted in a small regional non-profit organization found collective creativity and shared 

leadership relate positively with innovation.  Occurrence of the adaptive function was found to 

relate to 93.5% of all innovation in the organization.  Further, in examining the components of 

collective creativity individually, while advice exchange occurred most frequently, reflective 

reframing was found to relate most directly to innovative outcomes.  Reinforcing did not relate to 



 

 

	
  

innovation on its own, but appeared to act in combination with advice and reframing to predict 

innovation.  In addition, heterogeneity between individual experiences and abilities moderated 

the relationship between the adaptive function and innovation, with more heterogeneity and the 

adaptive function positively associated with innovation.  An unexpected finding was that 

homogeneity in educational experiences moderated the relationships of the adaptive function and 

innovation, with more homogeneity and the adaptive function positively associated with 

innovation. The moderating role of collective psychological capital was also explored, but no 

significant relationship was found.  However, collective PsyCap was found to relate negatively 

to organizational tenure, suggested burnout among the longest-serving members of the 

organization.  This study is one of the first empirical explorations of the adaptive function of 

complexity leadership and its relationship to innovation.  Findings demonstrated the 

decentralized nature of creativity, leadership, and innovation within an organization’s social 

network.  Innovative outcomes were more decentralized than either creativity or leadership.  

Further research is recommended to better understand this growing area of research. 
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CHAPTER ONE: INTRODUCTION TO THE STUDY 

Problem 

Organizational leadership theories have traditionally assumed top-down, bureaucratic 

models of influence (Bass, 1990).  This underlying assumption is a product of the industrial era, 

and is well-suited for environments where tasks are simple and repetitive, or where high degrees 

of uniformity, control, and efficiency are needed (Gronn, 1999).  However, the assumption of 

top-down leadership is outmoded for knowledge-era organizations facing a hypercompetitive 

landscape where networked creativity and innovation are required (Ilinitch, D'Aveni, & Lewin, 

1996; Lichtenstein, Uhl-Bien, Marion, Seers, Orton, & Schreiber, 2006; Osborn, Hunt, & Jauch, 

2002).  A new paradigm is needed to more fully account for the complex problems facing these 

organizations (Davenport, 2001). For leadership research to remain relevant in this more 

connected era, we need a conceptualization of leadership that allows for multiple models of 

networked influence and enables the flow of creative ideas and emergence of innovation 

(Lichtenstein et al., 2006). 

 Complexity leadership theory (Uhl-Bien, Marion, & McKelvey, 2007) addresses this 

need by conceptualizing leadership as networked and dynamic.  Rooted in complexity theory 

(Miller & Page, 2007), complexity leadership theory adds a view of leadership as a process 

through which leadership emerges from the networked interactions of organizational members.  

This theory extends beyond traditional leadership research, where leadership was viewed 

primarily as the traits and behavior embodied in the individual heroic leader (for a thorough 

review, see Yukl, 2010), to include a perspective of leadership that occurs in the connections 

between actors in organizational networks (Meyer, Gaba, & Colwell, 2005).  Complexity 

leadership theories describe emergent organizational innovation as an outcome of the patterns by 
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which leadership is shared, and creativity occurs collectively, based on the agentic actions of 

individuals (Lichtenstein & Plowman, 2009; Tsoukas, 1996). 

Within complexity leadership theory, the core leadership processes are the administrative 

and adaptive functions.  The administrative function refers to the more traditional conception of 

leadership, as a process of hierarchical control and efficiency in exploiting organizational 

resources (Uhl-Bien et al., 2007).  The adaptive function involves collective leadership processes 

that emerge through interactions of individual organizational agents as they work creatively to 

further both organization and self interests; they do this through exploration and adaptation to the 

local environment (Uhl-Bien & Marion, 2009).  

The focus of this dissertation is on providing empirical insight regarding this adaptive 

function of complexity leadership.  The adaptive function consists of distributed leadership, 

creative interaction, and innovation (Uhl-Bien et al., 2007).  A key to testing the adaptive 

function is understanding networks of interaction and how they generate creativity and 

innovation. 

An emerging concept in the creativity literature that can provide insight into this adaptive 

interaction is collective creativity (Hargadon & Bechky, 2006). Collective creativity rests on the 

assumption of a collective mind, which is a property of the mindful interaction of individuals 

within a social system (Weick & Roberts, 1993).  In contrast to most creativity research, 

collective creativity views the creative moment as a property of the collective as opposed to the 

individual (Hargadon & Bechky, 2006).  Emerging work in collective creativity can be used to 

help inform the study of the adaptive function of complexity leadership theory by describing 

creativity as occurring in the relational space between individuals (Bradbury & Lichtenstein, 

2000).   
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Another emerging area of research compatible with the complexity perspective is shared 

leadership (Pearce & Conger, 2003). In describing leadership as a process of interactive and 

dynamic influence in reaching collective goals, shared leadership offers a distributed form of 

leadership consistent with the adaptive function of complexity leadership theory.  

Within complexity leadership theory, certain enabling conditions are identified as 

conducive to the adaptive function. One such condition is heterogeneity (Rodan & Galunic, 

2004).  Heterogeneity of backgrounds and experiences within groups is believed to be a key 

enabling condition due to the different perspectives individuals bring to the interaction (Pearce, 

Perry, & Sims, 2001).  Another condition is the characteristics of individual adaptive leaders 

(Uhl-Bien & Marion, 2009).  An individual’s intrinsic propensities for agentic behavior and 

intrinsic motivational factors provide a foundation for adaptive interaction to occur (Uhl-Bien & 

Marion, 2009; see also Amabile, 1983; Amabile, 1996; Amabile, Schatzel, Monetam & Kramer, 

2004; Tierney & Farmer, 2002; Zhou, 2003).  In this research I propose that a key factor 

associated with the capacity to engage in adaptive leadership is psychological capital, or PsyCap. 

PsyCap is a positive state of psychological development that has been found to correlate with 

both leadership (Luthans, Avolio, Avey, & Norman, 2007; Walumbwa, Peterson, Avolio, & 

Hartnell, in press) and creative behaviors (Sweetman, Luthans, Avey, & Luthans, in press).  

Thus, both heterogeneity and psychological capital may help provide insight into enabling 

conditions to the adaptive function of complexity leadership theory. 

To date, little empirical work has been published to examine the role of these potential 

enabling conditions or the broader adaptive function of complexity leadership theory (cf. Uhl-

Bien & Marion, 2009).  Further, virtually no work has been done to refine this theory from the 

perspective of interpersonal social network analysis within the organization (cf. Schreiber & 
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Carley, 2008).  By building on the foundation of current research on shared leadership and 

collective creativity, it may be possible to gain greater insight into the networked adaptive 

function of leadership from a complexity perspective. 

Purpose of the Study 

The purpose of this study is to investigate collective creativity and shared leadership as a 

proxy for the adaptive function of complexity leadership.  Specifically, this study investigates the 

networked interactions by which shared leadership relates to the emergence and integration of 

creative ideas from throughout the organization.  Further, potential enabling conditions to 

collective creativity and shared leadership – heterogeneity and psychological capital – are 

considered.  This dissertation advances a theoretical model which tests and explores the 

relationship of this heterogeneity, psychological capital, shared leadership, collective creativity, 

and innovation.   

 The goal of this research is to contribute to the understanding of the adaptive function of 

complexity leadership theory.  Social network analysis will be used to understand the patterns of 

shared leadership interactions, collective creation of knowledge, and potential innovation 

(Krackhardt & Brass, 1994; Mizruchi & Galaskiewicz, 1994; Schreiber & Carley, 2008).  

Hypotheses will be developed and tested based on social network theory.  The results have the 

potential to contribute to a growing body of knowledge that suggests innovation within 

organizations is created and disseminated through distributed leadership and emergent 

“grassroots” processes (Lichtenstein & Plowman, 2009; Marion & Uhl-Bien, 2001). 

Significance of Study 

This study is significant in a number of ways.  Overall, the study will refine the 

application of complexity theory – in particular the adaptive function - to the field of 
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organizational leadership.  The interpersonal social network analysis will provide a detailed 

empirical understanding of the relationship patterns of shared leadership, collective creativity, 

and innovation.  Moreover, extant network literature generally examines only structural 

properties; by also examining individual characteristics of PsyCap, this study contributes to a 

growing body of literature that examines the interaction of network structure and individual 

characteristics (Klein, Lim, Saltz, & Mayer, 2004; Mehra, Kilduff, & Brass, 2001).  To date, the 

application of complexity theory to organizational leadership has been criticized as being rich in 

theory and analogy while being relatively poor in data and results (Avolio, Walumbwa, & 

Weber, 2008).  This study will add to the small, yet growing body of literature that empirically 

examines complexity theory as it relates to organizational leadership.   

Further, this study empirically refines the construct of collective creativity.  Using social 

network analysis to enhance understanding of this construct is significant, as research to date has 

only explored this collective construct qualitatively (i.e., Hargadon & Bechky, 2006).  Creativity 

has been explored to date primarily as an individual-based phenomenon.  This study purports 

that creativity also occurs in the connection, or space between individuals (Bradbury & 

Lichtenstein, 2000). 

Structure of the Dissertation 

This is the conclusion of Chapter One, which provided an introduction to the study.  

Chapter Two includes hypotheses for this study as well as a relevant review of supporting 

theoretical and empirical literatures.  Chapter Three describes study methodology.  This includes 

background on participants, overall study design, social network data collection methods, and a 

detailed discussion of the operationalization of all variables of interest.  This is then be followed 

by a description of the data analysis procedures utilized to explore the research questions and test 
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the hypotheses of this study.  Next, Chapter Four presents the results of the analysis described in 

the previous chapter.  Finally, Chapter Five concludes this dissertation with a discussion of the 

theoretical contributions and practical implications of this study, as well as strengths, limitations, 

and opportunities for future research. 
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CHAPTER TWO: LITERATURE REVIEW AND HYPOTHESES 

 

Knowledge workers today are faced with increasingly interdependent and interactive 

work environments (Perry-Smith, 2002).  In this environment, creativity and influence require a 

complex network of interactions (Brass, 1995; Simonton, 1984).  As articulated by Hargadon and 

Sutton, “ideas and innovation are the most precious currency in the new economy… and, without 

a constant flow of ideas, a business is condemned to obsolescence” (2000: 157).  Leading in this 

dynamic environment requires adaptive structures where the broad capacities and experiences of 

the organizational network can be drawn upon to respond a constantly changing environment 

(Hazy, Goldstein, & Lichtenstein, 2007).  

Adaptive Function 

Fundamentally, adaptation is the ability to enact change in response to new challenges 

(e.g., Plowman, Baker, Beck, Kulkarni, Solansky, & Travis, 2007).  This is a collective effort, 

involving “coordinated interdependence” in orchestrating response through either an existing 

repertoire of responses, or inventing a new and novel response (Kozlowski, Gully, Nason, & 

Smith, 1999).  Thus, adaptation involves components of both leadership and creativity (Burke, 

Stagl, Klein, Goodwin, Salas, & Halpin, 2006).  Complexity leadership theory offers a 

framework for understanding this intersection of leadership and creativity through the adaptive 

function (Uhl-Bien & Marion, 2009). 

Complexity Leadership Theory 

 Complexity leadership theory posits that leadership is an emergent process that can occur 

through the interactions of individuals, not just top-down bureaucratic influence (Uhl-Bien et al., 

2007).  This theorizing is based on broader work in complexity theory.  Complexity theory came 
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to be known formally as such in the 1960’s, where it emerged from studies in the hard sciences 

including physics, biology, and chemistry (Waldrop, 1992). Complexity is the study of 

interacting agents, who act with limited information (bounded rationality; Simon, 1955) and 

whose resulting interactions can produce qualitatively different outcomes than a simple sum of 

the component parts (Miller & Page, 2007).  A goal of complexity theory is to discover the “deep 

sameness of being” which exists across behavior in a variety of disciplines (Miller & Page, 

2007).  The broad cross-disciplinary foundation of complexity theory provides a solid basis for 

complexity leadership theory. 

Applying the concepts of complexity theory to the study of leadership has resulted in the 

study of complexity leadership, which suggests a radically new paradigm for leadership.  The 

core leadership processes posited within this theory are the administrative and adaptive 

functions.  As described earlier, the administrative function centers on efficiency and control 

whereas the adaptive function is emergent leadership based on the complexity notion of 

interacting agents producing a qualitatively different result than the sum of their parts (Uhl-Bien 

et al., 2007).  From the broader complexity literature, a classic example of this “qualitatively 

different” phenomenon is a flock of geese.  When they fly together, each goose has a simple set 

of “rules” for its distance, speed, etc. in relation to the other geese.  These individual behaviors 

on the part of all the geese lead to the formation of a “V” of the overall flock – something 

qualitatively different than the sum of the individual parts (Kauffman, 1995).  Likewise, in 

adaptive leadership, the combination of each individual’s adaptive actions is posited to lead to 

organizational outcomes that are beyond the scope of any one individual. 

Adaptive leadership is not tied to any specific organizational position, and can occur at 

any level and in any role in the organization.  It is comprised of shared leadership and creative 
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interaction that lead to innovation (Uhl-Bien et al., 2007).  A key issue in moving beyond 

theorizing and into empirical testing of complexity leadership theory is in understanding the 

process by which individuals engage in socially networked interaction to generate creativity and 

innovation.  Social network analysis is the analytic tool that can provide that understanding. 

Social Network Analysis 
 A social network pertains to a bounded set of individuals (actors) and one or more of 

numerous relational ties which can exist between them (Wellman, 1988).  Complexity leadership 

theory and network theory both emphasize connections among individuals (Uhl-Bien et al., 

2007; Scott, 2000).  Social network analysis will be the analytic tool to explore the network 

structure of relational ties pertaining to adaptive function, shared leadership, creativity, and 

innovation, given the inherently relational nature of these concepts as posited in complexity 

leadership theory (Uhl-Bien et al., 2007).  This analysis will be informed through social network 

theory, which relates to the meaning derived from conducting analysis of social networks 

(Wasserman & Faust, 1994).   

Social network analysis is a set of relational methods for systematically describing 

connections among actors in a network. Through networks of relationships, social network 

analysis provides numerous concepts to describe and analyze the overall network, sub-groups 

within the network, and individuals relative to their relational ties to the network (Scott, 2000).  

For example, social network analysis can identify the degree to which relational ties within a 

network are centralized around few key actors or distributed equally amongst all network 

members.  Social network analysis can also explore the nature of correlation between different 

types of relational ties between actors (e.g., leadership vs. creativity relational ties) and how 

actor attributes (i.e., individual differences) relate to patterns of relationships (e.g., individual 



18 

 

	
  

tenure in the organization and how that relates to that individual’s number of creativity ties; 

Wasserman & Faust, 1994).  Additionally, social network analysis can be used to explore the 

impact of heterogeneity of organization actors (e.g., how differences in educational background 

between actors influence the relational ties of creativity between those actors; Scott, 2000).  

These relational tie networks will now be explored in greater detail, beginning with the creative 

relationship. 

Creativity 

 A creative product has been defined as novel or original as well as useful, doing 

something for the first time or creating new insights (Amabile, 1996; Ford, 1996; Mumford & 

Gustafson, 1988; Woodman, Sawyer, & Griffin, 1993).  Creativity provides an enduring 

competitive advantage for organizations because it enables adjustment to the changing 

environment and the ability to take advantage of emergent opportunities (Shalley, Zhou, & 

Oldham, 2004). 

Within the creativity literature, most research focuses on individual attributes and 

abilities along with their presumed relation to creative outcomes (for meta-analyses, see 

Damanpour, 1991; Shalley et al., 2004; Hulsheger, Anderson, & Salgado, 2009). Our 

understanding of creativity thus centers almost exclusively on the special qualities of the 

exemplar individual creatives (Montuori & Purser, 1996).  Although this approach remains 

dominant, studies are now also examining the importance of social factors.  Over fifteen years 

ago, Amabile (1995) demonstrated the influence of social environment on individual creativity.  

Further, Woodman and colleagues (1993) assert the collective organization is the context in 

which creativity occurs.  Meeting the challenges of a constantly changing environment requires 

the ability to combine heterogeneous knowledge, abilities, and perspectives (Brown & 
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Eisenhardt, 1998).  For example, the innovative work of Frank Gehry’s architecture rests on 

collaborative design practices (Yoo, Boland, & Lyytinen, 2006) and seminal academic research 

occurs as a result of collaborative efforts (Barabási, 2005).  Creativity research has begun to 

examine the social network as a source of this diversity (Brass, 1995; Burt, 2004; Perry-Smith, 

2006) and recognize the need to conceptualize creativity beyond the individual. 

Collective Creativity and Innovation 

The construct of collective creativity was introduced by Hargadon and Bechky (2006), 

who qualitatively examined collective creativity that is generated in moments of interaction at 

the group level.  According to this perspective, creativity is not the product of individuals, but is 

at the juncture of the individual and the social system, occurring at “the interaction between a 

person’s thoughts and a sociocultural context” (Csikszentmihályi, 1996: 23).  Formally defined, 

collective creativity is “a moment when individuals come together to find, redefine, and solve 

problems that no one, working alone, could have done as easily, if at all” (Hargadon & Bechky, 

2006: 487).   

Hargadon and Bechky (2006) have advanced a model identifying four key behaviors of 

collective creativity: help seeking, help giving, reflective reframing, and reinforcing.  Where help 

seeking and help giving refer to behaviors which lead to the flow of knowledge in creative 

exchanges, reflective reframing is a process of refining the question being asked.  Finally, 

reinforcing provides a foundational context for the collective creativity process through both 

affirming contributions and creating the environment for this interaction to occur.  Each of these 

behaviors is now examined in turn. 

Help seeking.  This component of collective creativity involves actively soliciting the 

assistance of others.  The patterns of interaction surrounding this behavior are often fluid, where 
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formal structures are used and informal networking is leveraged.  This creates the information 

exchange and idea-building necessary for creativity to occur beyond the individual level 

(Hargadon & Bechky, 2006). 

When considering the network of knowledge flow in organizations, help seeking, also 

known as advice seeking, is often examined (Cross, Borgatti, & Parker, 2004; De Lange, 

Agneessens, & Waege, 2004; for reviews, see Borgatti & Foster, 2003; Brass, Galaskiewicz, 

Greve, & Tsai, 2004).  While these advice seeking creative interactions may occur in a planned 

and structured environment, an important distinction made by Hargadon and Bechky (2006) is 

that help seeking behavior does not occur within a fixed set of individuals.  Rather, it is fluid to 

the context, depending on such happenstance events as who may be walking by in the hallway 

and pulled into the collective creative process as it is occurring.  Further, these interactions often 

may not result in a collective “solution” per se, but could generate further interactions with a 

larger group of individuals ultimately producing a collective “solution” through a unique and 

unexpected path of contributions (Hargadon & Bechky, 2006).  This corresponds to the 

complexity leadership theory notion of adaptive leadership, where knowledge is not created by 

the individual, but emerges in the interaction between individuals. 

 Help giving.  Successful help seeking behavior relies on the assumption of the other in 

the interaction being willing to give help.  This help giving represents a willingness to devote 

both time and attention on the part of the giver of help (Hargadon & Bechky, 2006).  Further, the 

help giving must be timely.  In order for a moment of collective creativity to occur, both the help 

seeker and help giver must be mindfully engaged in the problem at hand (Hargadon & Bechky, 

2006).  Such actions provide a foundation for adaptive leadership by actively integrating prior 

knowledge and information into new adaptive practices.   
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While the processes of advice seeking and advice giving are different from the 

perspective of the individual, from the perspective of network interaction between individuals, it 

can be readily recognized that these behaviors are opposite sides of the same exchange (Borgatti 

& Foster, 2003).  When one person is engaged in seeking advice, there is another person(s) then 

giving advice.  For the purposes of this study advice seeking and advice giving will be 

considered one type of social network which encompasses both types of behaviors.  While it is 

possible for someone to seek advice without being given advice, this potentiality will not be 

considered, as the purpose of this study is to examine actual interactions of collective creativity, 

not potential ones. 

 Reflective Reframing.  Part of the creative process involves actively reframing issues to 

generate broader thinking and searching across heterogeneous individuals for a solution (Schank 

& Abelson, 1977).  The process of reflective reframing is one in which this heterogeneity 

generates a new way of thinking about the “problem” at hand, the realm of potential “solutions,” 

and whether a better question could be asked (Getzels, 1975).  Reflective reframing involves 

respectful attention and building upon comments and behaviors of others in the interaction 

(Weick & Roberts, 1993).  Collective creativity occurs in moments where contributions to the 

creative process both shape the subsequent contributions as well as make new sense and new 

meaning of previous contributions (Hargadon & Bechky, 2006).  By reframing the problem, 

individuals shift the frame of reference of others, making still other framing of the problem 

accessible (Fiske & Taylor, 1991).  These multiple approaches to a “problem” enable insights to 

emerge that, rather than the providence of the individual, are a property of the collective. 

Reinforcing.  Reinforcing provides the relational foundation upon which the other three 

activities – help seeking, help giving, and reflective reframing – are built.  Through actions to 
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promote, further, and help to transact the process of collective creativity, members of the 

organization demonstrate that such behaviors are valued within the organization.  Two types of 

reinforcing behaviors were found in Hargadon and Bechky’s (2006) research.  The first is the 

product of positive experiences in help seeking, help giving, and reflective reframing.   Such 

positivity increases the likelihood of future occurrence (i.e., classical conditioning, Pavlov, 

1927). The second type of reinforcing behaviors relate to the climate or culture of the 

organization.  This is comprised of enduring values and beliefs that promote collective creativity 

within the organization (Hargadon & Bechky, 2006).  Reinforcing behaviors are especially 

effective in a heterogeneous environment where the collective may not share the same 

underlying expectations (Orlikowski, 1993). 

Collective creativity is related to innovation.  Innovation is the process by which creative 

ideas become recognized as a valuable product, process, or service and implemented in the 

organization (Dhanaraj & Parkhe, 2006; Taylor & Greve, 2006).  This process of creativity is 

especially critical in complex and interdependent work (Drazin, Glynn, & Kazanjian, 1999).  A 

broad base of multidisciplinary research has established a clear and strong linkage between 

creativity and innovation (for meta-analytic reviews, see Damanpour, 1991; Hulsheger et al., 

2009; Scott, Leritz, & Mumford, 2004).  The relationship is intuitively straightforward: 

generating creative ideas and alternatives is the first step in introducing these innovative ideas in 

the organization, and more creativity relates to a greater and more developed pool of ideas to 

consider (Amabile, 1996; West, 2002; Woodman et al., 1993).  In other words, the distinction 

between creativity and innovation is that creativity involves generating ideas for new and 

different ways to accomplish a goal.  Innovation, on the other hand, involves taking those ideas 

and carrying them through to implementation within the organization. 
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While extant research has primarily explored individual creativity and its relation to 

innovation, a similar relationship should be expected when creativity occurs at the collective 

level, as recently qualitatively explored by Hargadon & Bechky (2006).  Therefore, I propose 

that: 

Hypothesis 1: If actors have a collective creativity tie, they will be more likely to 
also have an innovation tie compared to actors without a collective creativity tie. 
 

Collective Creativity and Networks 

Having proposed a relationship between collective creativity and innovation networks, I 

will next consider the structure of the collective creativity network in more detail.  Based on 

Hargadon and Bechky’s (2006) initial inquiry, this section leverages social network analysis to 

further refine the understanding of collective creativity as a construct.  From a social network 

perspective, each of the components of collective creativity represents a potential type of 

relationship tie that can exist between individuals.  For example, in addition to a reflective 

reframing relationship, a relationship could also exist along the dimension of reinforcing or 

advice exchange between any pair of individuals.   

The three elements of the collective creativity relationship “appear in combination and 

activate one another” (Hargadon & Bechky, 2006: 494). When examining the collective as a 

whole, it is not necessary that they all occur between any two individuals.  For example, 

considering a network of individuals, some individuals may provide more advice, while other 

individuals provide reflective reframing, and still others provide reinforcing.  Therefore, a 

collective level of analysis will be used to examine collective creativity.  

In the following sections, I will more fully explore these ideas and hypothesize the 

network pattern of relationships for these components of collective creativity.  As collective 
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creativity is comprised of advice, reflective reframing, and reinforcing ties, each will be 

discussed as related to collective creativity overall.   

Centrality and Centralization.  Centrality provides an individually-based perspective of 

network position, whereas centralization provides an analogous network-based perspective of 

network structure (Wasserman & Faust, 1994).  Centralization is the degree of difference in 

individual centrality within the network (Wasserman & Faust, 1994).  For example, when 

considering the network of US cities and how they’re connected by flights, there is high 

centralization, with relatively few major hubs having connections to most cities, but most cities 

connecting only to these hub cities.  Conversely, when considering how US cities are directly 

connected by expressways, there is relatively low centralization, with each city directly 

connected to roughly the same number of neighboring cities. This section will first explore 

individual centrality and then build into a hypothesis related to network centralization.   

One of the great controversies in the social network literature is the value of an individual 

having a highly central position within advice and information exchange networks, versus a 

position of low centrality (Uzzi & Spiro, 2005).  In early studies at MIT, it was found that a 

balance of centrality was associated with the greatest social power and influence (Bavelas, 1950; 

Leavitt, 1951).  Such a network position provides greater access to valuable information 

exchange (Perry-Smith, 2002) and the ability to synthesize disparate knowledge from across the 

organization (Cross & Cummings, 2004).  This centrality is a product of individual expertise 

(Ericsson, 1996), with well-connected expert individuals having high centrality (Wasserman & 

Faust, 1994).   

Centrality in these advice and expertise networks is, in turn, associated with greater 

creativity (Perry-Smith, 2006; Perry-Smith & Shalley, 2003).  In her study of a multidisciplinary 
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research laboratory, Perry-Smith (2006) found limited support for the association of advice 

exchange centrality and creativity, suggesting a curvilinear relationship.  Similar to advice 

exchange, the reflective reframing component of collective creativity is enabled through sharing 

knowledge and insights to refine an idea (Scott & Bruce, 1994; Zhou & George, 2001) and 

generate evaluation of its merit (Leenders, van Englen, & Kratzer, 2003; Perry-Smith & Shalley, 

2003).  This viewing of an issue from different perspectives or providing alternative explanations 

furthers the creative process (Amabile, Conti, Coon, Lazenby, & Herron, 1996).  As stated by 

Kanter, "contact with those who see the world differently is a logical prerequisite to seeing it 

differently ourselves (1988: 175),” suggesting that the heterogeneity often found through weak 

ties is critical for generating effective reframing.   

Finally, reinforcing networks are a form of expressive ties, or an affective-based 

relationship (Lincoln & Miller, 1979).  As creativity involves risk, highly central individuals are 

more likely to take those creative risks due to the social support and reinforcement of occupying 

a central location in the network (Brass, 1984; Ibarra & Andrews, 1993).  These ties are potential 

sources of social support that enable creativity to flourish; having a large support network of 

reinforcing ties positively relates to creative output (Isen, Daubman, & Nowicki, 1987; Madjar, 

Oldham, & Pratt, 2002).   

Given that collective creativity is network-based, centralization, as opposed to individual 

centrality, will be explored.  While the centrality of advice, reframing, and reinforcing ties is 

predicted to be high for individuals engaged in creativity, the pattern of centralization is different 

between them.  The three elements of collective creativity fundamentally represent two types of 

relational ties: instrumental and expressive (Brass & Burkhardt, 1993; Lincoln & Miller, 1979).  

Instrumental ties relate specifically to task performance, often involving the exchange of advice 
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or ideas (Ibarra, 1993).  Expressive ties, on the other hand, involve affective exchange and 

commonly relate to the perpetuation of organizational values and providing of social support 

(Ibarra, 1993).  Given these definitions, I propose that the advice exchange and reflective 

reframing components of collective creativity can be categorized as instrumental ties.  These 

exchanges involve the specific exchange of advice or technical information relevant to creative 

outcomes (Amabile, 1996; Deci, Connell & Ryan, 1989).  Reinforcing, on the other hand, 

provides social support and can be considered an expressive tie.  Reinforcing contributes to 

creativity through the exchange of social support and control (Amabile, 1996; Deci, Connell & 

Ryan, 1989).   

Instrumental ties demonstrate higher centralization in the network overall than affective 

ties (Ibarra, 1993).  As an example, an expert on a particular topic develops a reputation within 

the entire network as such, and being sought as such leads to high centralization within the 

network.  That is, a large proportion of members of the network will turn to that individual for a 

particular type of advice.  However, in the case of social support, this support occurs locally in 

the network, suggesting lower centralization of affective ties such as reinforcing (Ibarra, 1993).  

Social support often occurs in smaller sub-groups within the network, such as within a 

workgroup or small group of friends within a larger department (Lincoln & Miller, 1979). 

Given this difference in centralization for instrumental and affective network ties, I 

hypothesize: 

Hypothesis 2a: Centralization will be higher within advice and reframing 
networks as compared to the reinforcing network. 
 
Clustering. In addition to centralization, another way to examine network structure is 

clustering, or sub-group cohesion (Wasserman & Faust, 1994).  It is common for networks to 
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possess some degree of sub-group cohesion, often as related to formally defined workgroups or 

informally based on expertise or some common background (Webber & Donahue, 2001).  Sub-

group cohesion relates to frequent communication in a group and the regular sharing of advice 

and ideas (Mumford & Gustafson, 1988).  However, as described earlier, such instrumental ties 

within a group for advice exchange and reflective reframing lead to assimilation of thoughts and 

ideas, decreasing the potential for novel outcomes (Patrashkova & McComb, 2004).  Said 

differently, when confronted with novel problems, similarly-thinking group members provide 

little help.  As a result, creative advice exchange is likely to occur outside of the sub-group, 

leading to low sub-group cohesion for collective creativity.  This suggests collective creativity 

occurs under conditions where clustering within the instrumental ties of advice and reframing 

networks are low.  If, on the other hand, sub-group cohesion were high, then the clusters would 

be susceptible to groupthink, and as a result, creativity of the group would be minimized (Janis, 

1982).  

However, affective-based ties, such as reinforcing ties, form relatively dense networks, 

generating trust, developing norms, and imposing sanctions within a cohesive group (Ibarra, 

1993).  A network dense in expressive ties provides the foundation for information exchange and 

creative outcomes (Hargadon & Bechky, 2006; Zhou, Shin, Brass, & Choi, 2009).  While no 

empirical research has examined reinforcing ties specifically, qualitative findings of Hargadon 

and Bechky (2006) suggest reinforcing ties exhibit similar properties as expressive ties more 

generally, forming strong cohesion sub-groups.  Taken together, these findings suggest the 

following hypothesis: 

Hypothesis 2b: Sub-group cohesion will be higher within reinforcing network as 
compared to the advice and reframing networks. 
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Having explored and elaborated the emerging concept of collective creativity, I 

now build upon that foundation by proposing the combination of collective creativity and 

shared leadership that comprise the adaptive function of complexity leadership theory.  

 

Shared Leadership and the Adaptive Function of Complexity Leadership Theory 

Complexity leadership theory posits the adaptive function is a process whereby creativity 

and leadership are dynamic and iterative, resulting in bottom-up innovations spreading 

throughout the organization (Uhl-Bien & Marion, 2009).  Creativity and leadership research have 

found that such broad-base adoption of creative ideas throughout the organization is associated 

with successful new product launches (Sutton & Kelly, 1997).  As such, innovation results from 

an intricate process of leadership and creativity in managing ideas, opportunities, processes, and 

tools to offer enhanced products and services (Subramaniam & Youndt, 2005).  

At a fundamental level, leadership behaviors can support creative efforts by creating the 

conditions conducive to enabling creative outcomes (Amabile et al., 2004; Shalley & Gilson, 

2004; Tierney & Farmer, 2004; Zhou & George, 2003).  Complexity leadership theory broadens 

this perspective to posit leadership not only enables creative outcomes, but also is intertwined 

with the creative process itself.  Given this intertwined nature of creativity and leadership in 

producing innovation, and creativity as occurring within a collective, leadership is thus a shared, 

collective process (Day, Gronn, & Salas, 2004; Ensley, Hmieleski, & Pearce, 2006).  Through 

this fluid, mutual process, individuals who possess the most relevant knowledge are able to 

provide the most relevant leadership to championing the creative initiative through shared 

leadership (Ensley et al., 2006; Pearce, 2004).   



29 

 

	
  

The core of the complexity leadership theory paradigm is that leadership is a distributed 

and shared phenomenon.  This perspective is compatible with that of shared leadership (Pearce 

& Conger, 2003). Formally, shared leadership is defined as “a dynamic, interactive influence 

process among individuals in groups for which the objective is to lead one another to the 

achievement of group or organizational goals or both. This influence process often involves peer, 

or lateral, influence and at other times involves upward or downward hierarchical influence” 

(Pearce & Conger, 2003: 1). Shared leadership is broadly distributed within a group of 

individuals and is not centralized in a single individual who exerts downward influence on 

subordinates (Pearce & Conger, 2003). 

In this emerging conceptualization, leadership is described as a collective-level outcome 

(Day et al., 2004; Ensley et al., 2006).  It is an interactive, mutual process of influence through 

which both formal and informal leaders emerge (Pearce, 2004). Through this conceptualization 

of leadership, conversations flow to the individual who possesses the knowledge most relevant to 

the specific problem at the specific moment (Ensley et al., 2006). This process is embedded 

within the networked dynamics of a social system (Dachler, 1992).  As described further by 

O’Connor and Quinn,  “when leadership is viewed as a property of the whole system, as opposed 

to solely the property of individuals, effectiveness in leadership becomes more a product of those 

connections or relationships among the parts than the result of any one part of that system (such 

as the leader)” (2004: 423).  

While organizational behavior and leadership scholars may purport this is a “newer” form 

of leadership, the concept of team members mutually influencing each other has been 

comprehensively research in sociology, being first articulated by Mary Parker Follett in 1924.  

Gibb (1954) provided further elaboration, conceiving “distributed leadership” as a group quality, 
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with leaders being identified in terms of frequency and multiplicity or “pattern of functions” that 

are performed.  Pearce and Conger (2003) provide a comprehensive historical review of the 

evolution of this concept.  Despite a history that began over 80 years ago, it is only recently that 

the concept has gained traction in mainstream leadership literature, and there remain few 

empirical studies on the topic (Ensley et al., 2006). 

According to Day, Gronn, & Salas (2004), shared leadership capacity is an “emergent 

state” – something that is dynamic and develops throughout team lifespan, varying due to the 

inputs, processes, and outcomes of the team.  It produces “patterns of reciprocal influence” 

which reinforce and develop further relationships between team members (Carson, Tesluk, & 

Marrone, 2007).  As suggested by Mayo, Meindl, and Pastor (2003), this networked dynamic of 

shared leadership lends itself to a social network perspective.  

Ensley and colleagues (2006) provide a framework of four types of shared leadership 

team members may share: directive, transactional, transformational, and empowering.  Directive 

involves simple give-and-take structure in interaction and initiatives.  Next, transactional shared 

leadership also involves the establishment of performance metrics and shared rewards based on 

those metrics.  Transformational shared leadership involves collective establishment of vision 

and inspiration to excel.  Lastly, collective empowering behaviors include shared support and 

encouragement, and participative goal-setting activities. 

Shared leadership can occur at any level of the organization, or across levels of the 

organization.  It may be distributed across levels of the organizations with the recognition that 

those in senior positions don’t always posses the relevant skills and information, and those at 

lower levels may be more capable of providing effective leadership and quicker decision-making 

in the fast-changing and complicated world (Pearce & Cogner, 2003).   Carson, Tesluk, and 
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Marrone (2007) found teams which rely on multiple members for leadership outperformed those 

which were guided by external, hierarchical leadership. 

The intertwined process of collective creativity and shared leadership in the network 

enables individuals to legitimize innovations and provide the necessary visibility to be 

recognized (Cattani & Ferriani, 2008). In conducting a qualitative study of psychological flow in 

research and development teams, Hooker and Csikszentmihalyi (2003) found evidence relating 

shared leadership to the production of creative outcomes as well as team member confidence in 

their abilities to generate these outcomes.  This suggests a link between shared leadership and 

creative process.  This emergent, shared leadership in the context of working creatively to further 

both organizational and self interests is the adaptive function of complexity leadership theory 

(Uhl-Bien & Marion, 2009).  From a network perspective, an adaptive function tie will thus be 

defined as the existence of both collective creativity and shared leadership in a given relationship 

between two actors in the network.  A high level of participation from throughout the network 

increases innovation (Carsten & West, 2001).  This link between team leadership, creativity, and 

innovative outcomes was supported in a recent meta-analytic review of innovation at work 

(Hulsheger et al., 2009).  Considering the adaptive function tie as comprised of the combination 

of a shared leadership tie and collective creativity tie between a given set of individuals, I 

propose the following: 

Hypothesis 3: If actors have an adaptive function tie, then they will be more likely 
to also have an innovation tie when compared to actors without an adaptive 
function tie. 
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Enabling Conditions of the Adaptive Function 

Having explored the processes of shared leadership and collective creativity together as a 

proxy for the adaptive function and its relation with innovation, I now turn to the contextual 

conditions that are proposed to enable this adaptive function to flourish.  The hypotheses in the 

previous sections suggest network structure impacts the adaptive function and innovation.  This 

perspective is important, as it extends both creativity and leadership theories beyond the 

individual (cf. Hargadon & Bechky, 2006; Pearce & Conger, 2003).  However, it must also be 

considered that individual characteristics and their combinations may create conditions to enable 

adaptive behaviors and interaction within the network.  That is, both the network relationships 

between individuals as well as the characteristics of the individuals themselves influence 

innovation.  Specifically, I will explore the individual enabling conditions of heterogeneity and 

psychological capital.   

Amabile’s componential model of creativity (Amabile, 1995) suggests creative behavior 

is the confluence of domain-relevant skills, creativity-related skills, and task motivation.  As 

previously established in the discussion of collective creativity, domain-relevant and creativity-

related skills involve a heterogeneous combination of skills and experiences between members of 

the collective (Watson, Kumar, & Michaelsen, 1993).  Task motivation involves the 

psychological capital to be hopefully optimistic and efficacious in participating in the creative 

process, as well as resiliently bouncing back when confronted with obstacles to the creative 

process (Sweetman et al., in press). 
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Heterogeneity 

 Heterogeneous experiences and worldviews enable the collective creativity process to be 

meaningful beyond individual creativity (Hargadon & Bechky, 2006) and for higher performance 

leadership in addressing complex and novel issues (Denis, Lamother, & Langley, 2001, Ensley et 

al., 2006; Watson et al., 1993).  To take an extreme example that underscores the importance of 

heterogeneity to shared adaptation, if all members of a group had exactly the same experiences 

and perspectives of the world, there would be no variation in ideas, and thus the process would 

be as effective individually as collectively (cf. Chiles, Meyer, & Hench, 2004).    

 Heterogeneity is a property of the connection between individual actors, not of the actors.  

For connected actors to be heterogeneous requires the actors within that network to possess 

differing characteristics.  This network diversity enables both new, creative combinations of 

ideas as well as faster adoption of creative ideas and innovation (Tuomi, 2002; Rodan & 

Galunic, 2004).  To enable a detailed understanding of the impact of heterogeneity, I will 

examine heterogeneity at the most fundamental level of connection within the network: between 

pairs of actors (cf. Hulsheger et al., 2009).   

Heterogeneity is often looked at along multiple dimensions, including background 

diversity and personal experiences/abilities diversity.  Background diversity refers to those stable 

demographic traits which an individual generally cannot change, such as age, race, and gender 

(Milliken & Martins, 1996).  Because background differences do not generate cognitive resource 

diversity, they have generally not been found to impact the creative process (Webber & 

Donahue, 2001).  This notion received strong empirical support in a recent meta-analysis 

examining the predictors of innovation and creativity at work (Hulsheger et al., 2009).   
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As such, factors other than background diversity are more important when it comes to 

heterogeneity as it relates to creative network ties.  For example, results of a meta-analysis 

indicate personal experiences and abilities generate significant cognitive resource diversity 

(Webber & Donahue, 2001).  Such thought diversity is conducive to creativity, as the differing 

perspectives and insights between pairs of actors in the creativity network enable cognitive 

processes related to creativity (Perry-Smith, 2006).  Specifically, differences in education and 

work responsibilities have both been found to relate positively to creative outcomes (Amabile et 

al., 1996; Rodan & Galunic, 2004; Woodman et al., 1993).   In a heterogeneous pair, the 

likelihood that the pair possesses the needed knowledge or ability to acquire the knowledge is 

increased relative to homogenous pairs.  This heterogeneous pair is more likely to be exposed to 

different and unusual ideas.  Similarly, the likelihood of this collective possessing the differing 

perspectives for reflective reframing is increased.  Strong support for this notion of the positive 

relationship of heterogeneity to creative outcomes was provided in Hulsheger and colleague’s 

(2009) meta-analysis of predictors of innovation and creativity. 

I propose the combination of collective creativity and shared leadership – the adaptive 

function - will be similarly impacted by the heterogeneity of personal experiences and abilities 

between pairs of actors in the network, leading to the following hypotheses: 

Hypothesis 4:  Heterogeneity in the experience and abilities of pairs of actors 
moderates the relationship of the adaptive function to innovation such that 
greater heterogeneity and greater levels of the adaptive function are related to 
higher levels of innovation compared to pairs of actors with lower levels of the 
adaptive function and lower heterogeneity.   
 

Psychological Capital 

A foundation of the adaptive function is the individual agency necessary to identify and 

act upon adaptive challenges to the organization (Heifetz & Laurie, 2001).  As described by Uhl-



35 

 

	
  

Bien and Marion (2009), the adaptive function of complexity leadership theory can be 

considered leadership due to “intentional, local acts of influence to create change” on the part of 

individuals throughout the organizational network (p. 638). Agency involves an individual’s 

beliefs to exert control over the environment of one’s life (Bandura, 1982), and is a catalyst to 

innovation (Anand, Gardner, & Morris, 2007).  Such agentic psychological resources have been 

cited by Amabile (1983; 1996; Amabile et al., 2004) and others (e.g., Rodan & Galunic, 2004; 

Tierney & Farmer, 2002; Zhou, 2003) as intrinsic motivational factors key to achieving creative 

outcomes.  For example, in recent studies of multinational consulting firms (Teigland & Wasko, 

2009) and healthcare professionals (Binnewies et al., 2007), creativity was highly related to 

personal initiative.  An intrinsically motivated person finds such knowledge generation 

inherently interesting and satisfying (Amabile, 1996). Csikszentmihalyi (1996) found inherent 

joy and deep curiosity to be predictive of creativity.  Intrinsic motivation also enables persistence 

when faced with the challenge of determining multiple pathways to achieve creative goals (Frese 

& Fay, 2001).  Research suggests these intrinsic motivational propensities, or psychological 

capital (PsyCap), positively influence creativity (Sweetman et al., in press). 

Psychological capital (PsyCap) is a second order construct consisting of agentic 

psychological resource dimensions that, taken together, are considered as intrinsic motivational 

propensities (Luthans, Avolio et al., 2007).  PsyCap is formally defined as: “an individual’s 

positive psychological state of development characterized by: (1) having confidence (efficacy) to 

take on and put in the necessary effort to succeed at challenging tasks; (2) making a positive 

attribution (optimism) about succeeding now and in the future; (3) persevering toward goals, and 

when necessary, redirecting paths to goals (hope) in order to succeed; and (4) when beset by 

problems and adversity, sustaining and bouncing back and even beyond (resilience) to attain 
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success” (Luthans, Youssef & Avolio, 2007: 3).  The common theoretical thread of the second-

order PsyCap construct is the “positive appraisal of circumstances and probability for success 

based on motivated effort and perseverance” (Luthans, Avolio et al., 2007: 550). 

Such motivation and perseverance are required to confront the challenges of creatively 

adapting to a changing environment (Amabile, 1983). Creativity is generally a high-risk activity, 

as novel and useful ideas often fail (Carmeli & Schaubroeck, 2007).  This failure is compounded 

when working in a collective, where such “failures” are not held individually, but are known and 

shared by the collective.  Not only do the agentic psychological resources of PsyCap enhance 

motivation, they also enable a more creative approach to problem solving (Phelan & Young, 

2003).  PsyCap has been found to be related to the production of individual creative outcomes 

(Sweetman et al., in press) as well as effective individual leadership (Norman, Avolio, and 

Luthans, 2010; Walumbwa et al., in press) and follower effectiveness (Avey, Avolio, and 

Luthans, in press).   

However, when collectively creating and sharing leadership, a referent shift approach 

(Chan, 1998) is appropriate to instead examine collective agency.  Individual agency is unlikely 

to impact group performance except under low interdependence (Gully, Incalcaterra, Joshi, & 

Beaubien, 2002).  Given the interdependent challenges facing collectives, a collective approach 

to agency is necessary.  In a study in a large financial institution, collective PsyCap was recently 

introduced as a “shared psychological state” and found to mediate between leadership behaviors 

and collective outcomes (Walumbwa, Luthans, Avey, & Oke, 2009: 3).  Collective PsyCap is 

built on the idea of collective efficacy as not a simple sum of individual efficacy, but “the 

product of the interactive and coordinative dynamics of its members; interactive dynamics create 

an emergent property” (Bandura, 1997: 477-478).  This is a prospective judgment of group 
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capabilities and influences the management of resources, plans, strategies, and efforts of the 

collective (Bandura, 1997).  Research suggests this prospective judgment relates to a wide range 

of performance outcomes, including creative problem solving (see Gully et al., 2002 for a meta-

analysis; Tasa & Whyte, 2005). Furthermore, when working in a collective, it is not only the 

individual’s view of the collective that matters, but also the collective’s view of collective.  

Analogous findings at the individual level combined with the idea that agentic psychological 

resources are foundational to the work of the collective lead to the final hypothesis of this 

dissertation: 

Hypothesis 5: Collective psychological capital moderates the relationship of the 
adaptive function to innovation at the dyadic level, such that higher levels of 
collective psychological capital and greater levels of the adaptive function are 
related to higher levels of innovation compared to pairs of actors with lower 
levels of collective psychological capital and lower levels of the adaptive function. 

 

Summary 

The theoretical propositions of this dissertation are summarized in figure 1.  Shared 

leadership and collective creativity, enabling conditions, and outcomes are the central 

relationships being explored. With the literature review and hypothesis formation complete, I 

now turn to study design in order to detail the mechanics of how research questions will be 

examined and study hypotheses tested. 

-------------------------------- 

Insert figure 1 about here 

-------------------------------- 
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Figure 10: Sociogram of Adaptive Function Network Eigenvector Centrality 

 

(nodes arranged by geodesic distance and sized by eigenvector centrality) 
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Figure 11: Sociogram of Innovation Network Degree Centrality 

 
(nodes arranged by geodesic distance and sized by degree centrality; non-connected nodes 
on the side are isolates) 
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Figure 12: Sociogram of Innovation Network Betweeness Centrality 

 
(nodes arranged by geodesic distance and sized by betweeness centrality; non-connected 
nodes on the side are isolates) 
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Figure 13: Sociogram of Innovation Network Eigenvector Centrality 

 

(nodes arranged by geodesic distance and sized by eigenvector centrality; non-connected 
nodes on the side are isolates) 
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Figure 14: Venn Diagram of Collective Creativity Components and Percent of Innovation 
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Figure 15: Venn Diagram of Collective Creativity Components 
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Figure 16: Venn Diagram of Shared Leadership, Collective Creativity, and Percent of 
Innovation 
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Figure 17: Venn Diagram of Shared Leadership and Collective Creativity 
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Figure 18: Interaction Effect of the Adaptive Function with Professional Affiliation 
(hypothesis 4) 
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Figure 19: Interaction Effect of the Adaptive Function with Sub-unit Designation 
(hypothesis 4) 
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Figure 20: Interaction Effect of the Adaptive Function with Previous Participation 
(hypothesis 4) 
 

 

	
  
	
  
	
  
  

0	
  

0.02	
  

0.04	
  

0.06	
  

0.08	
  

0.1	
  

0.12	
  

0.14	
  

0.16	
  

0.18	
  

0.2	
  

No	
  AdapAve	
  FuncAon	
   AdapAve	
  FuncAon	
  

Pr
ob

ab
ili
ty
	
  o
f	
  I
nn

ov
a/

on
	
  T
ie
	
  

Homogeneity	
  

Heterogeneity	
  



139 

 

	
  

Figure 21: Interaction Effect of the Adaptive Function with Tenure in Organization 
(hypothesis 4) 
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Figure 22: Interaction Effect of the Adaptive Function with Tenure in Position (hypothesis 
4) 
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Figure 23: Interaction Effect of the Adaptive Function with Educational Background 
(hypothesis 4) 
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Figure 24: Interaction Effect of the Adaptive Function with Gender 
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Figure 25: Interaction Effect of the Adaptive Function with Race 
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Figure 26: Interaction Effect of the Adaptive Function with Age 
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Figure 27: Interaction Effect of the Adaptive Function with Psychological Capital 
(hypothesis 5) 
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Appendix A: Survey 

Note: to protect the anonymity of the organization, the name has been replaced with XXXXXX in 
all references below.  Horizontal lines denote page breaks. 
 
This survey explores innovation.  By innovation, I mean new and different ideas that have been 
introduced and adopted by individuals within the organization.  Innovations can be big, such as 
introducing a new service offering.  Innovations can also be small, such as redoing the way 
certain types of tasks are routed through the organization to be more efficient.  To get us thinking 
about innovation, please list below any innovation – big or small – that you were involved in 
within the organization.  Please be succinct yet descriptive by listing the innovations each in a 
handful of words.  Think back over the past couple years (ie, since the beginning of the recent 
economic downturn).  Don’t worry if you feel the items may be “little things” or if you don’t 
have many (or any) ideas to list. Some example ideas could be introducing a new segment to the 
seminar program or finding a way to reach out more effectively to alumni or sophomores during 
the recruitment process.  
 
(space provided for up to 8 innovations) 
 
 
 
As explained earlier, the purpose of this study is to understand overall leadership and innovation 
patterns within the organization.  There are many important aspects to these processes, all of 
which involve interacting with others.   These interactions could include interactions in person 
or via e-mail, phone, or other communication medium.  This will be the first of five questions in 
this survey involving the nature of interactions you have with others in the organization.  All of 
these questions deal with interaction patterns over the past couple years (i.e., since the 
beginning of the recent economic downturn).  While I am asking you to identify specific people 
you may interact with, you can be assured that you nor any one else will be individually 
identified in the analysis of this data; it will be analyzed in the aggregate to understand 
collective interaction patterns.  Your confidentiality is of utmost importance, and I hope you will 
complete this survey as accurately as possible.  Also, please be sure to answer "not at all" if that 
is the answer to the question (please don't just leave it blank). 
 
To what extent have you innovated with this person to produce changes (big or small) within the 
organization?  By innovation I mean the process by which creative ideas become recognized as 
valuable and implemented in the organization.  For example, introducing a new segment to the 
seminar program or finding a way to reach out more effectively to alumni or sophomores during 
the recruitment process.  This relates to the last question where I asked you to list innovations.  
Except, instead of listing innovations, you're now denoting people you may have innovated with. 
 
 
 Not at all Not much Somewhat Regularly Very Often 
Name One      
Name Two      
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Name Three      
Name Four      
 
(Note: actual survey would include 60 lines instead of 4, one for each member of the 
organization.) 
 
 
This next question deals with leadership.  To what degree do you rely on this person for 
leadership? Here by leadership I mean a dynamic, interactive influence process to lead one 
another to achieve group or organizational goals. 
 
(Same matrix format as illustrated in the above innovation question) 
 
 
Below are statements that describe how you may think about the organization RIGHT NOW.  
Use the following scale to indicate your agreement or disagreement with each statement … 
    
(the questions are provided in a table with the following 6 response options) 
 
Strongly Disagree     Disagree    Somewhat Disagree   Somewhat Agree   Agree    Strongly Agree 
 
Our team would feel confident representing our work area in meetings with senior leaders? 
Our team would feel confident presenting information to groups of colleagues? 
Our team can think of many ways to reach our current work goals. 
At this time, our team is meeting the work goals that we set for ourselves. 
Our team usually takes stressful things at work in stride. 
Our team can get through difficult times at work because we've experienced difficulty before. 
Our team always looks on the bright side of things regarding our job. 
Our team is optimistic about what will happen to us in the future as it pertains to work. 
 
 
 
You're now about half way done with the survey!  Thank you for your thoughtful attention.  Back 
to the relationship-type of questions.  This one deals with advice exchange.  Think of times you 
have been confronted with work-related problems for which you couldn’t find a solution 
yourself.  To what extent have you gone to this person for advice due to their relevant expertise? 
 
(Same matrix format as illustrated in the above innovation question) 
 
 
This question deals with perspective.  Think of times when you have sought help in thinking 
through a problem and looking at it from a different perspective.  To what extent have you relied 
on this individual to provide that help in thinking through problems? 
 
(Same matrix format as illustrated in the above innovation question) 
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You know the routine - this is the last of the relationship-based questions :-)  This question deals 
with reinforcement.  Think of times when you are looking for confirmation if idea is good or not.  
To what extent have you relied on this individual to provide that confirmation? 
 
(Same matrix format as illustrated in the above innovation question) 
 
 
Please complete the following demographic information to help me understand a little more 
about your personal background and your background with the organization. 
 
What is your current role? 
Q14 
How long have you been with the organization (in years)? 
 
How long have you been in your current position in the organization (in years)? 
 
Did you participate in this organization’s programs as a high school sophomore? 
    * Yes 
    * No 
 
If so, what year? 
 
Roughly how many hours per week do you commit to this organization? 
 
What is your gender? 
    * Male 
    * Female 
 
What is your race? 
    * White/Caucasian 
    * African American 
    * Hispanic 
    * Asian 
    * Native American 
    * Pacific Islander 
    * Other 
 
In what year were you born? 
 
What is the highest level of education you have completed? 
    * Less than High School 
    * High School / GED 
    * Some College 
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    * 2-year College Degree 
    * 4-year College Degree 
    * Master's Degree 
    * Doctoral Degree 
 
Are you currently a student? 
  * Yes. 

* No. 
 
  What is your professional background?  
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Appendix B: Data Collection Communications 

Note: to protect the anonymity of the organization, the name has been replaced with XXXXXX in 
all references below. 
 
(initial e-mail from XXXXXX president) 
 
XXXXXX, 
 
We have the opportunity to participate in some interesting research.  You will soon be receiving 
an e-mail from David Sweetman describing a research project with XXXXXX understand how 
leadership, advice exchange, and collaboration impact organizational innovation.  David is 
conducting this research as part of the completion of his doctoral dissertation at the University of 
Nebraska.  The XXXXXX corporate board has approved this partnership with David.  
 
In addition to providing XXXXXX with an overall summary of findings and recommendations 
from this research, David is also personally making up to a $300 donation to XXXXXX as a 
token of his appreciation (the exact amount will depend upon how many of us respond). 
 
What he will be asking of you is to complete a simple 15-minute survey to understand your 
leadership and advice exchange within XXXXXX.  Your individual answers will be kept 
anonymous, and data will only be reported to XXXXXX in overall aggregate patterns.  In order 
to make the results this work most meaningful, at least 80% of XXXXXX would complete the 
survey.  You are free to choose whether or not you’d like to participate.  I plan to help out, and 
hope you will too. 
 
Look for more information soon from David. 
 
 
XXXX XXXXX 
President, XXXXXX 
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(initial e-mail from researcher) 
 
I am a business researcher at the University of Nebraska.  I am working on my dissertation 
research project to understand how leadership, advice exchange, and collaboration impact 
organizational innovation.  Due to your involvement in XXXXXX, you are invited to consider 
helping with this research by completing a short survey. 
 
The survey will only take 15 minutes.  As a token of appreciation for XXXXXX’ involvement in 
this research, I am personally making a $150 donation to XXXXXX.  I will make an additional 
$150 donation (for a total of $300) is at least 80% of XXXXX participates.  For this research to 
be successful, we are working toward at least 80% of XXXXXX responding; thank you for your 
consideration in making that possible. 
 
Once analysis of the survey data is complete, XXXXXX will also be provided with an overall 
summary of findings and recommendations regarding leadership and collaboration within the 
organization. 
 
You can access the survey here: 
 
<insert website address of survey here> 
 
Please complete the survey within the next two weeks, by <two weeks after this e-mail is sent>. 
 
The XXXXXX corporate board has approved this study. 
 
Again, thank you for your consideration and please let me know if you have any questions, 
 
David Sweetman 
Institute for Innovative Leadership 
University of Nebraska-Lincoln 
XXXXX@XXXXX.edu 
(XXX) XXX-XXXX 
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(follow-up e-mail, to be sent by researcher one week after the e-mail above, and sent only to 
people who have not yet responded to the survey) 
 
Last week, you received an invitation from me to participate in a survey on collaboration.  You 
are receiving this e-mail because you have not yet completed the survey.  Only one more week to 
complete the survey. 
 
You can complete the survey here: 
 
<insert website address of survey here> 
 
It should only take about 15 minutes.  As a token of appreciation for XXXXXX’ involvement in 
this research, I am personally making a making a $150 donation to XXXXXX as a token of my 
appreciation as well as an additional $150 donation if at least an 80% response rate is achieved.   
To date we have achieved a <XX>% response rate.  Please help us meet our goal. 
 
Thank you for your consideration, 
 
David Sweetman 
Institute for Innovative Leadership 
University of Nebraska-Lincoln 
XXXXX@XXXXX.edu 
(XXX) XXX-XXXX 
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(follow-up e-mail, to be sent by president two weeks after initial e-mail, sent only to all people in 
the organization) 
 
XXXXXX, 
 
This is a follow-up to my e-mail two weeks ago about the opportunity to participate in some research with 
David Sweetman at the University Nebraska.  First, thank you to everyone who has participated in the 
survey to date.  As of today, over xx% of XXXXXX has responded to the survey. In order to make the 
results this work most meaningful, at least 90% of XXXXXX would complete the survey. 
 
In addition to providing XXXXXX with an overall summary of findings and recommendations from this 
research, David is also personally making a $150 donation to XXXXXX as a token of his appreciation as 
well as an additional $150 donation is at least 80% of us respond. 
 
He will soon be calling those of you who have not yet responded in hopes that you might help him out.  
What he will be asking of you is to complete a simple 15-minute survey to understand your leadership 
and advice exchange within XXXXXX.  Your individual answers will be kept anonymous, and data will 
only be reported to XXXXXX in overall aggregate patterns.  I have already completed the survey, and 
hope you will too. 
 
Look for more information soon from David. 
 
 
XXXXX XXXXX 
President, XXXXXX	
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(follow-up phone call, to be made two weeks after the initial e-mail to those who have not yet 
responded) 
 
Hello, my name is David Sweetman and I’m a researcher with the University of Nebraska.  You 
should have recently received some e-mails from me regarding a research opportunity with 
XXXXXX.  Have you received those e-mails? 
 
If not: 
 Well, no worries, the main idea is that I’m working with XXXXXX on a research project 
on leadership and collaboration in XXXXXX.  What I’m asking is for each member of 
XXXXXX to complete a brief 15-minute survey to understand patterns of interaction within 
XXXXXX.  As a token of my appreciation for XXXXXX’ participation, I’m personally making 
a $150 donation to XXXXX with an additional $150 if 80% of the organization participates in 
this survey.  Additionally, once the survey is complete, I will offer an overall analysis and 
recommendations to XXXXXX based on the findings. 
 
If e-mails have been received: 
 Did you have any questions about the research? 
 
If yes, answer them. 
 

I’ve noticed you have not yet completed the survey, is that something you would be 
interested and able to do? 
 
If no: 
 I understand.  Thank you for your time, and please feel free to contact me if you have any 
questions either via phone (XXX) XXX-XXXX or e-mail: XXXXXX@XXX.edu. <end call 
here> 
 
If yes: 
 Great, the survey is web-based and I can e-mail you your personalized link to complete it, 
could you provide me your e-mail address? <I’ll then send the link right then>.  Okay, I just sent 
you the e-mail, could you check to see if you received it? 
 
 As a reminder, the deadline of the survey has passed, but we can make an exception if 
you can complete this within the next two days, is that reasonable? 
 
If no: 
 Okay, what would be a reasonable timeframe? 
 
If yes: 
 Great – thank you so much!  If you have any questions through the process, feel free to 
call me (XXX) XXX-XXXX or e-mail: XXXXXX@XXX.edu. <end call here> 
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Appendix C: Example Adjacency and Heterogeneity Matrices 
	
  

Below is an example of a valued non-symmetrical adjacency matrix.   

	
  

 A B C D E 

A  3 3 0 1 

B 4  0 0 3 

C 3 3  2 0 

D 0 1 1  1 

E 0 0 4 0  

 

The rows represent individual respondents and the columns represent their perceived relationship 
with the other person.  So, for example, the value in row B, column A signifies that person B 
denoted a relationship of strength 4 with person A.  My dissertation dataset will be much larger, 
with roughly 60 rows and columns.  Rows and columns will be labeled with a random number 
identifer as opposed to a letter, but letters are used here to make the illustrations clearer.  An 
adjacency matrix always has the same number of rows and columns, and that is equal to the 
number of individuals in the network.  The middle diagonal is empty (AA, BB, etc), signifying 
the absence of a relationship between an individual and him/herself. 

 As described in the methods section of my dissertation, I will be using a binary adjacency 
matrix (ie, yes-or-no relationships).  The cut-off described in the proposal is 0-1 = no connection 
and 2-4 = connection.  The binary version of the above matrix would therefore be: 

 A B C D E 

A  1 1 0 0 

B 1  0 0 1 

C 1 1  1 0 

D 0 0 0  0 
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E 0 0 1 0  

 

Both matrices above where non-symmetrical.  For example, while person C denoted a 
relationship with person B, person B did not denote the same relationship with person C.  A 
symmetrized matrix shows that a non-directional relationship exists.  There are two methods for 
symmetrizing a binary matrix.  First, the minimally symmetrized method denotes a relationship 
if either of the individuals signify a relationship.  In the example of person B & C, the 
symmetrized matrix would denote a relationship between B & C.  The maximally symmetrized 
matrix, on the other hand, requires both directions, meaning the B & C relationship would be 
noted as not existing.  An interesting sidenote:  say person B did not respond to the survey.  In 
creating a minimally symmetrized matrix, person B would show a relationship with person C due 
to person C’s response.  Therefore, it is possible to include and analyze relationships for 
individuals who did not even respond to the survey.  The minimally symmetrized version of the 
above matrix is below: 

 A B C D E 

A  1 1 0 0 

B 1  1 0 1 

C 1 1  1 1 

D 0 0 1  0 

E 0 1 1 0  

 

There will be five different adjacency matrices generated directly from survey data for this 
dissertation: advice, reframing, reinforcing, shared leadership, and innovation.  Furthermore, two 
additional matrices, collective creativity and adaptive function, will be derived from those base 
matrices. Hypotheses 1 and 3 – the relation of collective creativity and innovation each to 
innovation, respectively, will be tested using QAP correlation, a method by which adjacency 
matrices are compared to each other to determine their degree of correlation.  Hypothesis 2 
analyzes adjacency matrices individually to determine centralization and density within a 
specific type of relationship for the entire network. 

Hypothesis 4 examines the heterogeneity of actors as a moderator to the adaptive function-
innovation relationship examined in hypothesis 3.  For this hypothesis, QAP regression is used.  
Similar to QAP correlation, matrices of data are examined except, as with non-QAP regression, 
two or more predictor variables are involved.  Heterogeneity in categorical values is represented 
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in a matrix as a value of “1” if heterogeneity exists and a value of “0” if there is homogeneity.  
For example, if the symmetrized matrix above represented heterogeneity of gender, it would 
signify person A & B are the same gender, A & D are different, and so on.  It should be noted 
that heterogeneity looks at the similarity or difference between two individuals, not what the 
individual value of the dimension is.  So, for example, we don’t know if A or B are male or 
female, but we know they’re the same gender.  Alternatively, a heterogeneity matrix can also be 
represented in the following dyad-based form: 

 

Dyad Heterogeneous 

AB 1 

AC 1 

AD 0 

AE 0 

BC 1 

BD 0 

BE 1 

CD 1 

CE 1 

DE 0 

 

In this representation, there is one row for each dyad.  Since dyads are symmetrical, there is only 
one row for each dyad (eg, AB, but not BA).  This heterogeneity matrix can be used to analyze at 
the dyad level. 
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Appendix D: Transforming Qualtrics Survey Responses to Network Matrices 
When administering a web-based survey via Qualtrics, the output is provided in the form 

of an Excel spreadsheet containing one row for each respondent and one column for each 

question answer.  This includes the five network questions, listing of innovations, collective 

psycap, and demographic information.  The needed format for adjacency matrices is one row and 

one column per person. 

The “conversion” of the Qualtrics Excel file to adjacency matrices for advice, reframing, 

reinforcing, shared leadership, and innovation will be rather straightforward.  Firstly, a global 

search-and-replace will be conducted for each name in the survey, replacing it with a random 

number identifier.  This will both anonymize the data both in the rows and columns.  An Excel 

macro will be created to handle this.  Seven copies of the Qualtrics Excel file will then be 

created, with the following purposes (1) an original file containing all data (2) a file containing 

only individual data (PsyCap & demographics) (3) five files, one for each network measure.  

These network measure files will effectively become valued and directed adjacency matrices.  

All row/column combinations where the person is the same will be cleared of any values that 

may exist in them (ie, a person cannot have a relationship with themselves).  Files will be 

exported as tab-delimited to enable reading by UCINET.  Making matrices symmetric and binary 

will be done using these functions within UCINET. 

Matrices for the heterogeneity variables are slightly more complicated, as each 

individual’s response will have to be compared to every other respondent.  For categorical 

variables (work team, gender, etc) a simple binary comparison will be made and a value of 1 for 

similarity or a value of 0 for dissimilarity.  For continuous variables (eg, years of service), the 

absolute value of the difference between the individuals will be calculated.  These matrices will 
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be created using the Data à Attribute command set within UCINET.  Alternatively, this matrix 

can also be created programmatically.  A stylized descriptive version of the programming code 

to create an adjacency matrix with heterogeneity comparisons is shown below.  

 

Write header row of each respondent ID in order (creating the columns of the matrix) 

Query1 of dataset to return all respondent IDs and the variable for heterogeneity to be compared 

 Write respondent ID at beginning of row 

 Query 2 of data to return same as query 1 

  Compare variable in query1&2, if homogenous, then value=0, else value=1. 

leave blank if respondent ID are the same (ie, don’t compare an individual to self) 

if continuous variable, calculate absolute value of difference and use that 

 Repeat the indented section above for all respondents in query 2 to fill all columns in row 

Repeat the indented section below “Query1” for each respondent ID 

 


