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CHAPTER 4 
 

Occupying the Principal Position: 
Examining Relationships between Transformational Leadership, 

Social Network Position, and Schools’ Innovative Climate 1 
 
 

ABSTRACT 
 

Background. Around the world, educational policy-makers, practitioners and scholars 
have acknowledged the importance of principal leadership in the generation and 
implementation of innovations. In many studies, transformational leadership has 
emerged as a promising approach in response to increasing demands to develop and 
implement innovations in schools. While research has also suggested that having access 
to leaders with expertise can significantly stimulate innovation, the relationship between 
transformational leadership and principals’ social network position has not yet been 
extensively studied. 
Purpose. The goal of the study was to investigate the impact of principals’ positions in 
their schools’ social networks in combination with transformational leadership on 
schools’ innovative climate. 
Method. This study was conducted among 702 teachers and 51 principals in 51 
elementary schools in a large educational system in the Netherlands. Using social 
network analysis and multilevel analysis, we analyzed a survey with social network 
questions on work related and personal advice and Likert-type scales for 
transformational leadership and innovative climate. 
Conclusions. Findings indicated that transformational leadership was positively 
predictive of schools’ innovative climate. Principals’ social network position, in terms of 
centrality, was also predictive of schools’ innovative climate. The more principals were 
sought for professional and personal advice, and the more closely connected they were 
to their teachers, the more willing teachers were to invest in change and the creation of 
new knowledge and practices. Moreover, work related closeness centrality was found to 
mediate the relationship between transformational leadership and innovative climate. 

 
1 This chapter is based on: 
Moolenaar, N. M., Daly, A. J., & Sleegers, P. J. C. (under revision). Occupying the principal 
position: Examining relationships between transformational leadership, social network position, 
and schools’ innovative climate. 
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INTRODUCTION 
 
Across the globe there is an increasing demand and allocation of resources for 
developing and implementing innovations that will improve public education. 
For example, the American Recovery and Reinvestment of Act of 2009 devoted 
$650 million dollars to its Investing in Innovation fund (i3), with the stated 
purpose of supporting the rapid development and adoption of effective 
solutions. Despite the call for more innovation, there is much debate as to what 
constitutes ‘innovation’. Moreover, largely absent in the discourse is how 
leaders create and support the necessary conditions in which these innovations 
may be developed. This lack of clarity has spawned significant discussion in the 
academic and practitioner communities as to a course of action. Although there 
are multiple disparate voices in the discussion there is some long standing 
general agreement that ‘leadership’ is important in both developing and 
sustaining the climate and condition for innovation to occur (Bass & Riggio, 
2006; Burns, 1978). One of the most referenced types of leadership that may 
hold potential in reforming systems through innovative practice is 
transformational leadership (Bass, 1985).  

Despite a variety of perspectives, what undergirds most definitions of 
transformational leadership (TL) is a leader’s ability to increase organizational 
member’s commitment, capacity, and engagement in meeting goals (Leithwood 
& Jantzi, 2006; Marks & Printy, 2003). Transformational leadership motivates 
followers to do more than they originally expected and often even more than 
they thought possible, resulting in extra effort and greater productivity (Bass, 
1985; Bass & Avolio, 1994). Research around transformational leadership in 
education has been associated with stimulation of innovation (Day et al., 2000; 
Geijsel, Sleegers, Van den Berg, & Kelchtermans, 2001; Leithwood, Harris, & 
Hopkins, 2008); changed teacher practices (Geijsel, Sleegers, Stoel, & Krüger, 
2009; Leithwood et al., 2004); organizational learning (Silins, Mulford & Zarins, 
2002); organizational commitment and extra effort for change (Geijsel, Sleegers, 
Leithwood, & Jantzi, 2003; Nguni, Sleegers & Denessen, 2006; Yu, Leithwood & 
Jantzi, 2002); and collective teacher efficacy (Ross & Gray, 2006) in a variety of 
international settings. 

Given that TL involves mobilizing social interactions in support of goals, 
scholars have further suggested that the potential of TL may well be as an 
organizational attribute that is distributed throughout the organization as well 
as residing ‘within’ a formal leader (Hallinger, 2003; Leithwood et al., 2004). 
This implies that while a leader is important in the process of ‘leadership’, the 
interactions between and among others within that system and how leadership 
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is distributed may be equally essential. For that reason, the study of ‘distributed 
leadership’ has become a very active line of inquiry (Harris et al., 2007; 
Mayrowetz, 2008; Scribner, Sawyer, Watson, & Myers, 2008; Spillane, 2006). 
Despite a growing body of evidence to suggest the importance of distributing 
leadership, there is limited empirical evidence as to the extent to which leaders 
can mobilize the social resources that reside within their organization’s social 
network in support of innovation. 

Although a schools’ social network structure has been identified as an 
important vehicle through which leadership may exercise influence (Hallinger 
& Heck, 1998), studies on the interplay between transformational leadership, 
social network structure, and innovations are scarce. Emerging studies are 
addressing this absence by taking a social network approach to study 
innovations in organizations (Obstfeld, 2005), and the uptake of reforms in 
schools (Coburn & Russell, 2008; Daly & Finnigan, 2009; Daly, Moolenaar, 
Bolivar & Burke, in press). Research in this area suggests that relationships 
between educators within a school are important to foster a climate in which 
innovations can develop and new knowledge can be created (Moolenaar, Daly 
& Sleegers, in press). This study extends the current literature by investigating 
the extent to which a principal’s position in the school’s social network may 
support or constrain the effects of transformational leadership behavior on an 
innovative climate. In doing so, we contribute to a deeper understanding of the 
mechanisms that interact with transformational leadership to benefit innovation 
and ultimately, school improvement and increased student achievement. 

In this chapter we present the results of a study into the potential of 
transformational leadership behavior and principal social network position for 
fostering an innovative school climate in 51 Dutch elementary schools within a 
large educational system. The study was guided by the following research 
questions: 

1. To what extent does transformational leadership behavior affect a 
school’s innovative climate? 

2. To what extent does principals’ social network position mediate the effect 
of transformational leadership behavior on a school’s innovative climate?  

In the next section we will provide an overview of literature on innovation-
supportive climates in organizations. We will then focus on transformational 
leadership behavior and principals’ network positions as two different aspects 
of leadership, and continue with an empirical investigation designed to answer 
our research question. 
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THEORETICAL FRAMEWORK 
 
Innovative climate 
The subject of organizational innovation has been studied extensively in 
management and organizational research (Hage, 1999). Innovation, in general, 
has been defined as the development and use of new ideas, behaviors, or 
practices (Daft & Becker, 1978; Damanpour & Evan, 1984). In an organizational 
sense, innovation is not merely transmitting, diffusing, or recycling existing 
knowledge between members; it is also concerned with the transformation of 
prevailing knowledge and practices of actors as a means to organizational 
change (Nonaka & Takeuchi, 1995).  

Organizational innovation often occurs in an iterative and cyclic process 
that is established and maintained through social interaction (Kanter, 1983). As 
such, innovation is regarded as a social process in which social interaction 
provides multiple opportunities for input and refinement (Calantone, Garcia & 
Droge, 2003; Nohari & Gulati, 1996). Communication, sharing information and 
ideas, and opportunities to engage in discussion and decision-making are 
critical for an open orientation towards innovation (Frank, Zhao & Borman, 
2004; Monge, Cozzens, & Contractor, 1992). This suggests that a social learning 
process underlies the development of organizational innovation (Paavola, 
Lipponen & Hakkarainen, 2004), in which the combination of different people, 
knowledge, and resources triggers the generation of new ideas and practices 
(Kogut & Zander, 1992). 

In this study, we examine the degree to which a school is characterized 
by a climate for innovation, rather than study the development or 
implementation of specific innovations. We have selected to move in this 
direction as scholars have emphasized the importance of a pro-innovation 
climate to foster innovative behavior and the generation, adoption, and 
implementation of new practices (Amabile, 1998; Van der Vegt, Van de Vliert, & 
Huang, 2005). Focusing on innovative climate, instead of innovations per se, 
also helps to transcend the contextual aspect of studying innovations. Whereas 
innovations are often context specific, given the fact that one school’s 
innovation may be another school’s daily practice, studying an innovative 
climate provides the opportunity to make better comparisons between schools. 
Following Van der Vegt et al. (2005), we define Innovative Climate as the 
shared perceptions of organizational members concerning the practices, 
procedures, and behaviors that promote the generation of new knowledge and 
practices. Central to this definition are educators’ perceptions of the collective 
willingness to adopt an open orientation toward new practices and change, and 
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to collectively develop new knowledge, practices, and refinements to meet 
organizational goals (Moolenaar et al., in press). Next, we will elaborate on how 
an innovative climate may be affected by leadership behavior, in the form of 
transformational leadership, as well as leaders’ social network position. 

 
Leadership behavior in relation to innovative climate 
An increasing number of studies suggest that innovation-supportive climates 
that foster creativity may be facilitated or constrained by leadership behavior 
(Mumford, Scott, Gaddis, & Strange, 2002). Creativity is key to the innovation 
process as it is often referred to as ‘the first step in innovation’ (Amabile, 1998, 
p. 80). A leader’s ability to support the fertile ground of creativity involves 
combining knowledge, expertise, and motivation in a risk tolerant climate 
(Oldham & Cummings, 1996; Perry-Smith & Shalley, 2003; Storey & Salaman, 
2005; Jung, 2001). Moreover, leaders can create opportunities for actors to 
interact and test out creative ideas in a supportive environment (Drazin, Glynn, 
& Kazanjian, 1999; Mumford et al., 2002). In order to foster a school’s innovative 
climate, leaders may direct their behavior towards encouragement and support, 
as well as develop nurturing relationships (Shalley & Gilson, 2004).  

Although there are multiple leadership theories in the literature that 
provide a theoretical lens for understanding change and innovation, 
transformational leadership (TL) is one of the most prominent contemporary 
approaches to leadership in relation to innovation. TL has been well studied 
both outside and within education and provides an empirically grounded 
theory on the role of leadership in supporting organizational change (Bass & 
Avolio, 1994). Drawing on the work of Burns (1978) concerning political 
leadership, Bass (1985) developed a model of transformational leadership that 
conceptualized transactional and transformational forms as separate but 
interdependent dimensions.  

Whereas transactional leadership is generally sufficient for maintaining 
the status quo, transformational leadership focuses on capacity building for the 
purpose of change. Such leadership motivates followers to do more than they 
originally expected and often even more than they thought possible (Bass & 
Avolio, 1994). Transformational leaders aim to motivate followers to 
accomplish and even exceed their initial achievement expectations (Jung & 
Avolio, 2000). The success of a transformational leader is demonstrated both by 
increased performance outcomes and the degree to which followers develop 
their own leadership potential and skills. What is more, transformational 
leadership has been found to significantly enhance satisfaction with, and 
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perceived effectiveness of, leadership beyond levels achieved with transactional 
leadership (Bass & Avolio, 1994). 

Research on transformational leadership in educational settings was 
initiated by Leithwood and his colleagues in the late 1980s and early 1990s 
(Leithwood, 1994). Since then, numerous studies on transformational leadership 
have demonstrated positive relationships between transformational leadership 
and various school and teacher organizational conditions. For example, studies 
have found increases in teachers’ perceptions of leader effectiveness, successful 
implementation of innovations, boost in teachers’ behaviors, emotions, and job 
satisfaction, increased participation in decision-making and commitment to 
change, and teachers’ motivation to implement accountability policies (Geijsel 
et al., 2003; Leithwood & Jantzi, 2005; Leithwood, Steinbach, & Jantzi, 2002). 
Transformational leaders were found to be able to influence organizational 
members to move beyond self-interest in support of larger organizational goals 
(Marks & Printy, 2003). Moreover, transformational leadership has been 
associated with student outcomes, both directly and indirectly through these 
conditions (Leithwood et al., 2004; Leithwood & Jantzi, 2006).  

Studies on transformational leadership within the educational context 
have distinguished three specific dimensions of transformational school 
leadership: Vision building which refers to the development of a shared vision, 
goals and priorities; individual consideration which includes attending to the 
feelings and needs of individual teachers, and providing intellectual stimulation 
which entails the support of teacher professional development and the constant 
challenging of teachers to readdress their knowledge and daily practice (Geijsel, 
Van den Berg, & Sleegers, 1999; Geijsel et al., 2009). 

While the balance of this literature associates transformational leadership 
with innovation and change in education, few studies have empirically 
examined the role of transformational leadership in supporting an innovative 
climate. However, a conceptual link between the three transformational 
leadership dimensions (vision building, individual consideration and 
intellectual stimulation) and schools’ innovative climates seems plausible. For 
example, transformational leaders may increase a team’s orientation towards 
innovation by providing a vision for school improvement through supporting a 
risk tolerant climate, providing opportunities for learning and professional 
development, and challenging team members to invent new solutions to old 
problems by thinking ‘out of the box’ (Shalley & Gilson, 2004; Sosik, Avolio, & 
Kahai, 1997). Transformational leaders that set and share a clear vision may 
boost followers’ innovativeness by serving as role models in the development 
and implementation of innovations (Shalley & Perry-Smith, 2001; Tierney & 
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Farmer, 2002), clarifying the challenges for the school’s future and the 
importance of developing new knowledge and practice, pointing out 
opportunities for school improvement through innovation, and motivating 
team members by envisioning an attractive future for the school (e.g., Amabile, 
1996). In addition, setting clear goals toward outcomes can help 
transformational leaders manage timeframes of complex innovation projects, 
which represents a critical competency of leaders of innovative organizations 
(Halbesleben, Novicevic, Buckley, & Harvey, 2003).  

Transformational leaders that provide individual consideration 
demonstrate confidence in individuals’ innovative capacities, share the 
responsibilities and risks with team members when adopting new strategies, 
and recognize individual contributions to the team (Leithwood & Jantzi, 2005). 
Individual consideration creates and sustains a climate in which innovations 
can grow and public criticism of followers’ mistakes is minimized (Bass & 
Avolio, 1994). By providing meaning and understanding to followers’ tasks, 
leaders can increase organizational members’ intrinsic motivation and address 
their individual needs, which are basic sources of creativity (Tierney, Farmer, & 
Graen, 1999). In this way, leaders encourage followers to innovate by providing 
a psychologically ‘safe’ workplace environment without the fear of being 
punished or ridiculed (Amabile et al., 1996). Innovative and creative behaviors 
involve risk-taking (Tesluk, Farr, & Klein, 1997) and an acceptance of the 
possibility of failure. In order to motivate teachers to share creative new ideas 
and practices, for example, by inviting colleagues in their classroom, leaders 
have to establish and maintain a ‘safe’ climate that is conducive to innovation. 

Through intellectual stimulation, transformational leaders may for 
instance encourage teacher to spend more time on training and professional 
development. This in turn may stimulate an innovation-oriented climate, as 
training may increase teachers’ knowledge and skills, broaden their horizon 
with a variety of experiences and perspectives, teach teachers how to make the 
development of innovative teaching strategies an integral part of their job, and 
increase their confidence and comfort with the implementation of new ideas 
(Feldhusen & Goh, 1995). In order to be innovative as a team, it is vital that 
individual team members are stimulated to share and discuss creative ideas and 
different views with each other (Amabile et al., 1996). Moreover, in order to 
support the development of new ideas, organizations need to foster an open 
orientation towards innovation in a climate in which creative efforts and the 
distribution of new knowledge and practices are encouraged (Bain, Mann, & 
Pirola-Merlo, 2001; Scott & Bruce, 1994).  
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Given this robust literature base and our expectations about the theoretical 
connection between transformational leadership practices and innovation we 
hypothesize that principals’ transformational leadership behavior (TL) will 
have a positive effect on teachers’ perceptions of their school’s innovative 
climate (IC) (Hypothesis 1). 

 
Leadership position in relation to innovative climate 
The research around Transformational Leadership (TL) as referenced in the 
previous section is robust in terms of its support for organizational change and 
innovation. The theoretical underpinnings and empirical work around TL also 
suggest the importance of social relations and the distribution of tasks over 
formal and informal leaders. Recent educational studies suggest that having 
access to leaders who possess expertise may significantly affect teachers’ of 
innovation use (Penuel, Fishman, Yamaguchi, & Gallagher, 2007a; Penuel, 
Frank, & Krause, 2007b). However, there remains an empirical gap in the TL 
literature in regard to the social network position of formal leaders in relation to 
organizational members (Daly & Finnigan, 2009; Moolenaar et al., in press). 

Complementary to traditional leadership behavior research, 
organizational literature is now starting to focus on leadership effectiveness in 
terms of a leaders’ position in a social network (Balkundi & Harrison, 2006; 
Balkundi & Kilduff, 2005). The balance of this literature underscores the 
importance of a leader’s informal position in the social network in terms of 
access and leveraging social capital as well as brokering between parts of a 
system. Moreover, studies suggest that a leader’s social network position is 
related to group performance and leader reputation (Mehra, Dixon, Brass, & 
Robertson, 2006; Sparrowe & Liden, 1997). The social network structure of 
interpersonal relationships often supports or constrains the distribution of 
resources and information. Typically, the structural position of an individual in 
a social network is associated with similar constraint and potential (Burt, 
1983b). Connections and access, or a lack thereof, to available resources presents 
some structural positions with more or less power and influence than other 
positions in the social network. However, this assertion has received limited 
attention in the context of educational leadership (Daly & Finnigan, 2009; 
Moolenaar et al, in press). 

A key determinant of the structural advantage of an individual’s position 
in a social network is an actor’s centrality in the network. Centrality is defined 
in terms of the relative number of connections that an individual has to others 
in the network. The more connections, or ties, a leader has to the team 
members, the more central the leader is positioned in the network. Central 
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actors play a major role in their social network (Baker & Iyer, 1992). A meta-
analysis by Balkundi & Harrison (2006) indicated that groups with leaders who 
occupy a central position in the group’s social network, tended to show higher 
group performance than groups with less central leaders.  

By occupying a more central position, a leader is more often sought for 
resources (friendship, expertise, etc.), and has easier access to resources, 
information or support from the social network (Adler & Kwon, 2002). 
Moreover, having more relationships increases a leader’s opportunities to 
access novel information (Balkundi & Kilduff, 2005; Krackhardt, 1996). This 
access to diverse resources provides a central leader with the possibility to 
guide, control, and even broker the flow of information and resources within 
the team (Burt, 2005). A leader may use the power and status attained through 
occupying a central position to direct certain knowledge and information to the 
right people who might need it most. In contrast, a leader may also decide to 
‘block’ certain flows of resources, such as information, that might negatively 
affect team performance. 

Different types of centrality can be inferred from an individual’s position 
relative to others in the social network. While most studies on individual 
position in networks only include a single centrality measure, we examine three 
types of centrality that each may offer a different perspective on leadership; 
degree centrality, closeness centrality, and betweenness centrality. Degree 
centrality is perhaps the most familiar form of centrality, and refers to the 
popularity of the leader. (In-) degree centrality is assessed simply as the number 
of people who seek out the principal for, for instance, advice, information, 
expertise, friendship or social support. In other words, the higher the principal’s 
degree centrality, the more s/he is nominated as a valuable resource in the 
network.  

Closeness centrality indicates how ‘close’ a principal is to the team 
members, or how quickly a principal can reach all team members through the 
social network. Closeness centrality can thus be interpreted as a measure of 
“reachability” by the principal. The higher a principal’s closeness centrality, the 
quicker information that is dispensed by the principal will reach all team 
members. In contrast to degree centrality, closeness centrality includes 
principals’ indirect relationships to all team members. Uzzi (1996) suggests that 
not only direct, but also indirect connections are important as these 
relationships may dampen or enhance leader effectiveness.  

Betweenness centrality refers to the potential of an individual to ‘broker’ 
his/her relationships, thereby in effect controlling the flow of resources 
between two actors. Betweenness is assessed as the number of times an actor is 
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positioned ‘in between’ two people in the network that are themselves 
unconnected. Actors with high betweenness are often perceived by others as 
leaders as they link otherwise disconnected parts of the networks. Individuals 
with high betweeness may benefit an organization by connecting unconnected 
groups, or cliques, but also have a very strategic and influential position as they 
can ‘choose’ whether or not to diffuse resources such as information and 
knowledge between separate (groups of) individuals. High betweeness has also 
been conceptualized as being in a ‘power’ position in the network given this 
ability to control the flow and content of resources (Burt, 1992). Because of the 
potential misuse of high betweenness centrality, this ‘power’ position has been 
suggested to negatively affect the distribution of information, knowledge, and 
innovation (Balkundi & Kilduff 2005). 

While a principal’s structural position may influence his/her ability to 
achieve goals, the content of the resources flowing through the ties in a social 
network is equally important (Hite, Williams, & Baugh, 2005). In social network 
research, studies often concentrate on two types of social networks that reflect 
different content flowing through the ties; instrumental and expressive 
networks (Ibarra, 1993). Instrumental social networks are conduits for the 
circulation of information and resources that pertain to organizational goals. 
These networks often initially tend to follow patterns of formal hierarchical 
relationships. Expressive social networks reflect patterns of more affect-laden 
relationships, such as friendships, that are believed to transport and diffuse 
resources such as social support, trust, and values (Ibarra, 1993, 1995). These 
two types of networks tend to overlap and are not mutually exclusive, with one 
type of relationship possibly even leading to another (Borgatti & Foster, 2003; 
Cross & Parker, 2004). Recent research in education indicates that there can be 
different outcomes associated with each type of relation (Daly, et al., in press; 
Moolenaar, Daly, & Sleegers, 2009). 

Occupying a central position offers potential in the form of status, power, 
and influence (Brass, 1984; Friedkin, 1993), but may also burden the leader with 
having to maintain and/or broker too many relationships. In general, having to 
maintain too many ties may be disadvantageous, as these relationships may 
drain a leader’s own resources (Balkundi & Harrison, 2006). This may especially 
be the case in friendship relationships that require more effort to maintain, and 
may distract from work related matters (Boyd & Taylor, 1998). It may be 
difficult for leaders to burden, disadvantage or reprimand team members with 
whom they are closely connected, or make difficult decisions that might have 
negative consequences for the team (Hughes, Ginnett, & Curphy, 1999; Taylor, 
Hanlon, & Boyd, 1992). Moreover, relationship patterns may also constrain 
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leadership behavior to a distinct leadership role as defined by those 
relationships (Krackhardt, 1999). Along the same lines, it might be very hard for 
a leader, who is embedded in a network of many friendship relationships, to 
oppose general opinions and interpretations of core organizational values and 
resist the social pressure resulting from these relationships (Krackhardt & 
Kilduff, 1990). 

Given the substantive literature around the importance of the structural 
position of a leader in a network and how network position is related to power 
and the movement of resources within a network, we hypothesize that the 
principals’: (a) in-degree centrality and (b) closeness centrality in the 
instrumental and expressive social networks will have a positive effect on 
teachers’ perceptions of schools’ innovative climate (IC), whereas the (c) 
betweenness centrality of the principal in the instrumental and expressive social 
networks will have a negative effect on teachers’ perceptions of schools’ 
innovative climate (IC) (Hypotheses 2a, 2b, and 2c respectively). 

 
Relationship between TL behavior, position, and innovative climate 
Through this literature review we have related the conditions necessary for 
innovation, leadership behavior through transformational leadership (TL), and 
the influence of a leaders’ network position on the movement of resources. As 
reflected in our first two hypotheses we will be examining the relationships 
between innovative climate and leadership behavior, in the form of TL, as well 
as between innovative climate and a principals’ position in the social network 
of the school. These examinations will begin to fill the gap in the literature 
surrounding leadership behavior, network position, and innovative climate.  

In addition, we are interested in potential mediators (such as network 
position) that bring together all three areas as a way to potentially clarify the 
relationship between transformational leadership and innovation (Avolio & 
Yammarino, 2002; Kark, Shamir, & Chen, 2003). Although there are indications 
in the literature about the interrelatedness of all three areas: Bass, Avolio, Jung, 
and Berson (2003) who found the level of network cohesion in a US army unit 
partially mediated the relationship between transformational leadership and 
performance; and Ibarra and Andrews (1993) who suggested that central actors 
played a more prominent role in innovation, there is a dearth of empirical work. 
Examining the interactions among all three areas independently as well as 
through interactions and mediation offers a unique contribution to the 
literature. Therefore, we offer two additional hypotheses. Transformational 
leadership will (a) have a positive effect on principals’ in-degree centrality and 
(b) closeness centrality; and (c) a negative effect on principals’ betweenness  
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Table 1. Sample characteristics of schools (N = 51), principals (N = 51) and 
teachers (N = 702) 

 N Min. Max. M Sd 
Teachers      
Age 702 21 63 45.5 10.8 
Fte 702 0.20 1.00 0.73 0.24 
Administrative tasks 702 0 1 0.19 0.39 
      
Principals      
Age 50 27 61 48.96 8.96 
Fte 50 0.33 1.00 0.77 0.25 
      
School      
Gender ratio 1 51 59.0 100.0 77.1 10.5 
Number of students 50 53 545 213.0 120.1 
Team size 51 6 31 14.8 6.9 
SES 2 51 0.4 47.3 7.9 9.7 
      
  Principals (%) Teachers (%) 
    
Gender Male 39 (76.5 %) 166 (23.6 %) 
 Female 12 (23.5 %) 536 (74.6 %) 
    
Experience 6 months - 3 years 27 (52.9 %) 122 (17.4 %) 
at the school 4-10 years 10 (19.6 %) 243 (34.6 %) 
 > 10 years 14 (27.5 %) 337 (48.0 %) 
    
Experience 6 months - 3 years 18 (35.3 %)  
as a principal 4-10 years 18 (35.3 %)  
 > 10 years 14 (27.5 %)  
 Unknown 1  (1.9 %)  
    

 

 
1 Gender ratio is calculated as the ratio of female to male team members with 100 % referring to a 
team with only female team members 

2 SES is calculated as the weighted percentage of students for whom the school receives extra 
financial resources 
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centrality (Hypotheses 3a, 3b, and 3c respectively). The relationship between 
transformational leadership (TL) and schools’ innovative climate (IC) will be 
positively mediated by principals’ in-degree and closeness centrality, but 
negatively mediated by betweenness centrality (Hypothesis 4). 
 
 

METHOD 
 
Context 
Strengthening principal expertise and fostering innovations are two major foci 
in educational policy in the United States as evidenced by recent federal 
government initiatives such as Investing in Innovation (i3). This same level of 
federal emphasis is also true in the Netherlands where this study took place 
(Netherlands Ministry of Education, 2009a, 2009b). Our inquiry was conducted 
in 51 Dutch elementary schools located in the south of the Netherlands, and 
were all served by the Avvansa School District1 that provided administrative, 
financial, and instructional technology support. The schools participated in the 
study as part of a large-scale reform effort around professional development 
that was designed, implemented, and supported by the district. 

 
Sample 
A total of 51 principals and 702 teachers participated in the study by completing 
a survey on transformational leadership, social networks, and innovative 
climate, with a response rate of 100.0 % and 96.7 % respectively. While the 
majority of the principals was male (76.5 %), the majority of the teachers was 
female (74.6 %). This gender ratio is approximately reflective of elementary 
education across the Netherlands. Principals’ age varied between 27 and 61 (M 
= 49.0, Sd = 9.0). School team size varied between 6 and 31, with an average of 
15 teachers per team. Additional sample demographics are presented in Table 1. 

 
Instruments 
Social network position. We employed social network analysis to obtain 
information about principals’ structural position in their schools’ instrumental 
and expressive network. All teachers and principals in the sample schools were 
asked to respond to a social network survey. The following question was posed 
to examine the social network around work related advice; ‘Whom do you go to 
for (work related) advice?’. In line with Ibarra (1993), we will refer to this social 
network as the instrumental network. The social network around personal  

 
1 All names are pseudonyms 
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advice was obtained by asking the question; ‘Whom do you go to for guidance 
on more personal matters?’. This social network is referred to as the expressive 
network. 

Guided by previous studies on social networks and innovation 
(Copeland, Reynolds, & Burton, 2008; Obstfeld, 2005), we focused on the 
network structure around advice. Advice relationships are important in the 
diffusion of new knowledge and information and the development of 
innovations as advice relationships are arguably the primary channel for 
principals to guide and support teachers in their practice. As such, the act of 
giving advice presents the principal with a powerful tool to assert social control 
and to steer activities and opinions about innovation and change. The act of 
asking advice conveys information about the advice-seeker, who may be in a 
position of vulnerability thereby taking a risk in asking for support. In turn, the 
advice-giver has the potential to create a safe psychological space for the 
exchange and may be able to actively influence the advice-seeker’s perceptions, 
actions, and behavior. 

The survey was complemented with a school-specific appendix, which 
included the names of all the team members in combination with a letter code 
(e.g. Mr. Mike Wolf1 = AB). Teachers and principals answered the questions by 
writing down the letter codes of the colleagues with whom they have the 
relationship described in the social network questions. The respondents could 
indicate a relationship with as many colleagues as they preferred. 

Transformational Leadership (TL). We assessed teachers’ perceptions of 
their principal’s transformational leadership with a questionnaire based on the 
work of Geijsel and colleagues (2001, 2009). Following prior research on 
transformational leadership, the scale evaluated teachers’ perceptions of 
principals’ vision building, individualized consideration, and intellectual 
stimulation. An example of an item designed to assess principals’ vision building 
is: ‘The principal of my school refers explicitly at our school’s goals during 
decision-making processes’. A sample item from the individualized consideration 
included asking teachers to evaluate the following statement: ‘The principal of 
my school takes opinions of individual teachers seriously’. To measure the 
extent to which principals provide intellectual stimulation to their team members, 
we asked a series of questions typified by the following: ‘The principal of my 
school encourages teachers to experiment with new didactic strategies’. 
Principal component analysis was conducted on the 18 items, rendered a three 
factor solution that explained 73.7 % of the variance. However, because all 
items loaded highly on the first component, and the three components were 
 
1 All names are pseudonyms 
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highly interrelated, we combined the three scales into a single higher-order 
component that explained 58.4 % of the variance (# = .96). This procedure is in 
line with previous research on transformational leadership (Avolio, Bass, & 
Jung, 1999; Bono & Judge, 2003; Jung & Sosik, 2002; Kark, Shamir, & Chen, 
2003). 

While transformational leadership was assessed at the individual level, 
we interpreted TL as a school level variable, as we were interested in school 
leadership as perceived by the teacher team as a whole. In order to justify the 
aggregation of individual teacher perceptions of transformational leadership 
into a school-level aggregate, we calculated interrater agreement (r wg[j]; James, 
Demaree, & Wolf, 1984) and interrater reliability (ICC[1] and ICC[2]; cf. Bliese, 
2000; LeBreton & Senter, 2008). The three measures were found to be 
sufficiently supportive of aggregation (r wg[j] = .95, ICC[1] = .09, ICC[2] = .73). 
Following previous research, we therefore aggregated individual teacher 
perceptions of transformational leadership to a school-level variable (Avolio, 
Zhu, Koh & Bhatia, 2004).  

Innovative Climate (IC). We measured teachers’ perceptions of their 
schools’ climate in support of innovation with six items that were developed to 
assess schools’ orientation to improve (Bryk, Camburn, & Louis, 1999; 
Consortium on Chicago School Research, 2004). The items were translated and 
adapted to fit the context of Dutch elementary education. The scale was 
designed to measure the extent to which teachers have a positive attitude 
towards developing and trying new ideas. A sample item is: ‘In my school, 
teachers are generally willing try new ideas’. Principal component analysis 
provided evidence that the six items contributed to a single factor solution 
explaining 59.8 % of the variance (# = .86). 

The scales on transformational leadership and innovative climate used a 
Likert-type scale, ranging from 1 (disagree) to 4 (agree). While the social 
network survey was presented to principals and teachers to assess principals’ 
structural position in the networks, the scales on transformational leadership 
and innovative climate were given to teachers only. To assess whether the latter 
scales measured separate constructs, the TL and IC items were both entered in a 
single principal component analysis with varimax rotation. This analysis 
resulted in a four-factor solution that accounted for 70.6 % of the variance. The 
first three factors referred to the Transformational Leadership scales, whereas 
the fourth component comprised the items of the Innovative Climate scale, 
indicating that the two scales assessed separate constructs. The items and factor 
loadings of this principal component analysis are summarized in Table 2.  
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Table 2. Items and factor loadings of the scales used in the study (n = 702) 

Factor I II III IV 
Transformational Leadership (# = .96)     
The principal of my school…     
     
Vision Building     
1. Refers explicitly at our school’s goals during decision-

making processes 
.24 .16 .77 .18 

2. Explains the relationship between the schools’ vision 
and initiatives of the school district, collaborative 
projects, or the government 

.25 .29 .77 .17 

3. Discusses the consequences of the school’s vision for 
everyday practice 

.29 .24 .76 .19 

4. Uses all possible moments to share the school’s vision 
with the team, students, parents and others 

.29 .26 .75 .17 

5. Incorporates the school’s vision and goals for the 
future to talk about the current issues and problems 
facing the school 

.29 .38 .72 .14 

Individualized Consideration     
6. Takes opinions of individual teachers seriously .28 .81 .24  
7. Listens carefully to team members’ ideas and 

suggestions 
.27 .80 .28  

8. Is attentive to problems that teachers encounter when 
implementing innovations 

.33 .78 .24 .11 

9. Shows appreciation when a teacher takes initiatives to 
improve the education 

.36 .76 .21  

10. Helps teachers talk about their feelings .33 .75 .24  
Intellectual Stimulation     
11. Encourages teachers to experiment with new didactic 

strategies 
.79 .10 .23 .13 

12. Involves teachers in a constant discussion about their 
own professional personal goals 

.77 .29 .19 .11 

13. Encourages teachers to try new strategies that match 
their personal interests 

.74 .33 .21 .11 

14. Helps teachers to reflect on new experiences .72 .40 .16 .20 
15. Motivates teachers to look for and discuss new 

information and ideas that are relevant to the school’s 
development 

.72 .27 .34 .13 

16. Stimulates teachers to constantly think about how to 
improve the school 

.70 .29 .34 .15 

17. Offers enough possibilities for teachers’ professional 
development 

.62 .33 .19 .18 

18. Helps teachers talk about and explain their personal 
views on education 

.61 .53 .22 .10 
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(Table 2. Continued) 

Factor I II III IV 
 
Innovative Climate (! = .86) 

    

1. Teachers are generally willing to try new ideas  .12  .84 
2. Teachers are continuously learning and developing 

new ideas 
.11  .22 .80 

3. Teachers have a positive ‘can-do’ attitude  .14  .78 
4. Teachers are willing to take risks to make this school 

better 
 .14  .76 

5. Teachers are constantly trying to improve their 
teaching 

.12  .19 .73 

6. Teachers are encouraged to go as far as they can .24  .26 .61 
     

 
 

Demographics. Several demographic characteristics were collected in the 
questionnaire to assess their relationship with demographics, principals’ social 
network position, TL, and IC (see Table 1). As background variables regarding 
the principal, we included age, gender, and years of experience as a principal as 
they have been indicated as potential predictors of transformational leadership 
and innovative climate (Geijsel, 2001). We also included number of working 
hours (FTE) and years of experience at the school since both may affect the 
extent to which teachers are able to, and comfortable with, asking the principal 
for work related advice and advice regarding personal matters. At the teacher 
level, we added teacher age, gender, number of working hours (FTE) and years 
of experience at the school for similar reasons. We also included whether 
teachers had additional administrative tasks in support of the principal, which 
would potentially involve increased contact with the principal and could 
therefore explain an advice relationship. As school level demographics, we 
entered gender ratio (the percentage of female to male teachers in the team), 
school size (as represented by the number of students) and team size (total 
number of school staff with teaching and/or administrative tasks) in the 
models, because these demographics may be related to structural characteristics 
of social networks (Tsai, 2001). Finally, schools’ socio-economic status (SES; 
based on a governmental weighing factor for additional financial support) was 
added as a demographic school level variable. Typically, schools that serve 
more high-needs communities, and schools that are under pressure to improve, 
are associated with greater urgency in developing new approaches 
(Sunderman, Kim & Orfield, 2005). 
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Data analysis 
Social network position. For each principal, we calculated three measures that 
reflected the centrality of his/her position in the schools’ instrumental (advice) 
and expressive (spending breaks) social network: in-degree centrality, closeness 
centrality, and betweenness centrality (cf. Borgatti, Jones, & Everett, 1998; Burt, 
1983b). These social network characteristics were calculated using both 
teachers’ and principals’ answers to the social network survey, and analyzed 
using UCINET 6.0 (Borgatti, Everett, & Freeman, 2002). The three types of 
centrality, discussed below, were assessed as they each offer a different 
perspective on principals’ centrality position in the team. 

A principal’s in-degree centrality reflects the number of people who 
indicated the principal as a source of work related or personal advice. In-degree 
centrality scores are normalized to facilitate between-school comparisons, and 
can therefore be interpreted as a proportional measure of principals’ popularity 
for advice in the network. In-degree centrality is an asymmetric measure in 
which the direction of the tie (who nominates who) is taken into account. In 
contrast, closeness centrality and betweenness centrality are calculated using 
symmetrized networks, in which the direction and reciprocity of the tie is 
ignored. Closeness centrality is calculated as one minus the sum of the shortest 
paths between the principal and the teachers in the network. As such, closeness 
centrality can be interpreted as a measure of how much effort it will take for the 
principal to reach all teachers in the network. The higher a principal’s closeness 
centrality in the network, the quicker the principal’s advice or information will 
spread through the social network because the principal is close to many 
teachers. Closeness centrality is then also normalized to facilitate comparisons 
among individuals (Hanneman & Riddle, 2005). A principal’s betweenness 
centrality assesses the degree to which a principal occupies a position 'in 
between' the teachers in the network. A principal who has a central 
betweenness position has the capacity to broker contacts between actors in the 
organization, and as such the power to control the flow of information and 
resources in the network. Betweenness centrality is calculated as the proportion 
of times an individual occupies a position between two other actors that are 
themselves unconnected. This measure is then normalized as a percentage of 
the maximum possible betweenness position that an individual could possibly 
reach in the network, in order to facilitate comparisons among principals 
(Hanneman & Riddle, 2005). 

The centrality measures of the principals’ position in their schools’ social 
networks range from 0 (the principal is not central at all) to 1 (the principal 
occupies a very central position in the network). The centrality measures are to 
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be interpreted as school-level variables, because we were interested in the 
centrality of the principal to all teachers in the network as a proxy for the 
principals’ influence on the school’s innovative climate. 

Transformational Leadership and Innovative Climate. We calculated 
descriptive and inferential statistics including correlations and internal 
consistencies for the scales assessing Transformational Leadership (TL) and 
Innovative Climate (IC), as well as correlations with the social network 
measures regarding the centrality of principals’ positions in their schools’ 
networks.  

 
Analysis strategy 
Four steps were taken to test our hypotheses (see Figure 1 for a path diagram of 
the hypothesized relationships). First, we conducted correlation analyses to 
examine the relationships among principals’ structural position, 
transformational leadership (TL), and schools’ innovative climate (IC) as 
perceived by teachers. Second, we analyzed the influence of demographic 
variables on the proposed relationships to identify potential control variables 
that must be taken into account. Third, we conducted multilevel regression 
analyses to test the direct effects of TL on IC (Path c) and principals’ centrality 
in the instrumental and expressive social networks on IC (Path b). Finally, we 
tested whether principals’ network position mediated the relationship between 
TL and IC following procedures as described by Baron and Kenny (1986). 

 
 
 

Figure 1. Path diagram of hypothesized multilevel mediation 

Transformational 
Leadership 

Level 1 

Level 2 

Path a Principals’ social 
network position 
- In-degree centrality 
- Closeness centrality 
- Betweenness centrality 

Innovative Climate 

Path c Path b 
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 An important methodological concern when conducting social network 
analyses is that the basic assumption of independence of observations, that 
underlie regression analyses techniques, does not hold, as actors in bounded 
social networks are constrained by the same relationship opportunities (see 
Kenny, Kashy, & Bolger, 1998). Therefore, principals’ centrality in the advice 
network is not entirely independent of their centrality in the social network of 
personal guidance. Moreover, since all three types of centrality are calculated 
using the same source (the number of relationships between the principal and 
the other team members), the observations of different types of principals’ 
centrality cannot be considered independent. Because of this interdependency, 
there is a considerable risk of multicollinearity. Previous research has 
demonstrated that often in-degree, closeness and betweenness centrality are 
characterized by medium to high correlations (Brass & Burkhardt, 1993). This is 
also reflected in our sample for both the instrumental and expressive network (r 
=.61, p < .01, and r = .64, p < .01 respectively). While multicollinearity does not 
affect the predictive power of the model as a whole, it may inflate the standard 
errors of the individual predictors. To address this methodological concern, we 
ran separate models for all types of centrality (in-degree, closeness, and 
betweenness) and for both network types (instrumental and expressive). Given 
this strategy and the substantial size of our dataset, we may assume that 
multicollinearity did not create a significant threat to the robustness of our 
findings.  
 
 
Table 3. Descriptive statistics for transformational leadership, principals’ social 
network position, and schools’ innovative climate at school level (N = 51) and 
the teacher level (n = 702) 

 N M Sd Min. Max. 
Instrumental network      
Principal in-degree centrality 51 0.35 0.18 0.03 0.89 
Principal closeness centrality 51 0.59 0.18 0.22 1.00 
Principal betweenness centrality 51 0.08 0.11 0.00 0.55 
Principal number of nominations (in-degree) 51 4.8 3.5 1 17 
      
Expressive network      
Principal in-degree centrality 51 0.32 0.18 0.00 0.78 
Principal closeness centrality 51 0.62 0.18 0.19 1.00 
Principal betweenness centrality 51 0.06 0.08 0.00 0.33 
Principal number of nominations (in-degree) 51 4.1 3.2 0 18 
      
Transformational leadership 51 3.06 0.38 2.12 3.87 
Innovative Climate 702 2.96 0.55 1.00 4.00 
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RESULTS 
 
Descriptive analyses 
We calculated descriptive statistics for transformational leadership, principals’ 
social network position, and schools’ innovative climate (see Table 3). Findings 
indicate that principals’ position in both social networks (work related advice 
and personal guidance) is very similar. Teachers in the sample schools 
nominate their principals as much as a person from whom they seek work 
related advice, as a person by whom they seek guidance on more personal 
matters (in-degree centrality for the work related network is .35, and for the 
expressive network .32). In general, principals thus receive work related advice 
nominations from about 35 % of the teachers, and 32 % of the teachers indicate 
the principal to be a valuable source of advice related to personal matters. In 
both networks, principals are similarly close to teachers, respectively 59 % and 
62%. On average, principals’ betweenness centrality is 8 % in the work related 
advice network, and 6 % in the personal advice network. This implies that 
principals in general seldom occupy a brokerage position in the advice 
networks in their school. Results thus suggest that principals occupy similar 
positions in both the social network of work related advice and the social 
network of personal guidance. 
 
Relationships between transformational leadership, principals’ structural position, and 
innovative climate 
Results from the correlation analyses (see Table 4) indicate that 
transformational leadership is positively and significantly related to teachers’ 
perceptions of their schools’ innovative climate. Transformational leadership is 
also positively related to principals’ popularity (in-degree) in both the 
instrumental (work advice) and expressive (personal advice) network. The 
more teachers perceive their principal as a transformational leader, the more the 
principal was nominated as a source of work related advice and as a person 
whom teachers approach for guidance on more personal matters. Moreover, the 
more transformational a principal is perceived, the more close s/he is to all 
teachers in both the instrumental and expressive networks, as illustrated by 
positive correlations between transformational leadership and closeness 
centrality. Transformational leadership was not significantly related to 
betweenness centrality, which reflects the degree to which a principal occupies 
a brokerage position. 

Results also suggest that principals’ structural position within the social 
network is related to their schools’ innovative climate. The more teachers rely 
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on the principal for work related and personal advice, the more teachers’ 
perceive the school’s climate as supportive of innovation. Interestingly, the 
higher principals’ betweenness in the schools’ instrumental networks, the lower 
the perception of innovative climate within the school. This finding suggests 
that the more a principal occupies a brokerage role in the advice relationships 
between teachers, the less the team is characterized by a willingness to develop 
new knowledge, create novel practices and try innovative teaching strategies. 
Principals’ betweenness centrality in the expressive social network was not 
significantly related to schools’ innovative climate.  
 
The effect of demographic variables on principals’ structural position and innovative 
climate 
To examine whether demographic characteristics of teachers, principals, and 
schools played a role in the relationships under study, we tested the influence 
of demographics on principals’ structural position and schools’ innovative 
climate. We found that teachers, who performed administrative tasks in 
support of the principal besides their teaching task, perceived their school’s 
climate slightly less innovative than teachers without additional administrative 
tasks. Moreover, teachers that have more than one year of experience at the 
school perceive their school’s climate to be slightly more innovative than 
teachers who just started working at the school. In regard to principals, we 
 
 
Table 4. Correlations and internal consistencies (Cronbach’s alpha) at the school 
level (N = 51). 

 1 2a 2b 2c 3a 3b 3c 4 
         
1. Transformational 
 Leadership 

(.96) .58** .50** .05 .49** .35* .11 .52** 

2. Position in instrumental network       
a. In-degree Centrality  1.00 .61** .26 .61** .52** .30* .39** 
b. Closeness Centrality   1.00 .06 .47** .36* .23 .38** 
c. Betweenness Centrality   1.00 .18 -.14 .08 -.32* 

3. Position in expressive network       
a. In-degree Centrality     1.00 .64** .30* .41** 
b. Closeness Centrality      1.00 .58** .38** 
c. Betweenness Centrality      1.00 .01 

4. Innovative Climate 1        (.86) 
         

Notes: *** p < .001, ** p < .01, * p < .05 
1 Aggregated at the school level for this table only 
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found that teachers with older principals perceive their schools’ climate on 
average less supportive of innovation than teachers that work with younger 
principals. Principals’ gender and years of experience at the school were not 
significantly related to their schools’ innovative climate (see Table 5). 
Demographic variables that had a significant effect on the relationships under 
study were included in further analyses. 
 
The effect of transformational leadership on innovative climate 
The first hypothesis addressed the impact of principals’ transformational 
leadership on their schools’ innovative climate (see Table 5). Results from 
multilevel analyses indicated that the more principals display transformational 
leadership behavior in the form of building a shared vision, considering 
individual teachers’ feelings and needs, and intellectually stimulating the 
teachers, the more their team was characterized by a willingness to take risks to 
improve the school by developing and implementing new knowledge and  

 
 
 

Table 5. Multilevel analysis results of the prediction of perceived Innovative 
Climate (IC) by Transformational Leadership (TL) (N = 51, n = 702) (Path c) 

 Model 1 
 

Model 2 
 

 Est. S.E. Est. S.E. 
Intercept 2.971 *** .040 2.974 *** .035 
     
Individual level     
Administrative tasks (dummy) -.046 * .019 -.046 * .019 
Experience at school (dummy) .038 * .019 .037 † .019 
     
School level     
Principal age -.095 * .038 -.063 † .034 
Principal gender .054 .040 .006 .037 
Principal experience at the school 
(dummy) 

.025 .043 .014 .037 

     
Transformational Leadership   .146 *** .038 
     
-2*log likelihood 
(Null model $2 (3) = 1064.449) 

1047.181 
$2 DIFF. (5)= 17.268 *** 

1034.130 
$2 DIFF. (6)= 30.319 *** 

Explained variance (total variance) 
School (23.8 %) 
Teacher (76.2 %) 

 
4.9 % 
13.1 % 

 
11.0 % 
34.3 % 

Notes: † p < .10, * p < .05, ** p < .01, *** p < .001  



 

 

Table 6. Multilevel analysis results of the prediction of perceived Innovative Climate (IC) by principals’ social 
network position (N = 51, n = 702) (Path b) 
  % S.E.  School variance Teacher variance 
Instrumental Network Position     
In-degree Centrality  .098 * .046 1042.845, $2 D (6) = 21.604 ** 7,3 % 21,8 % 
Closeness Centrality  .147 *** .042 1035.819, $2 D (6) = 28.630 *** 9,7 % 29,3 % 
Betweenness Centrality  -.090 * .039 1042.027,$2 D (6) = 22.422 ** 7,2 % 20,7 % 
       
Expressive Network Position     
In-degree Centrality  .125 ** .041 1038.582, $2 D (6) = 25.867 *** 8,9 % 26,8 % 
Closeness Centrality  .102 * .042 1041.715, $2 D (6) = 22.734 *** 7,7 % 22,9 % 
Betweenness Centrality  -.015 .041 1047.049, $2 D (6) = 17.440 ** 4,9 % 13,0 % 
       

Notes: Null model for IC: $2 Null (3) = 1064.449 
ICC IC = .238, $2 (1) = 85.212, p < .001 
† p < .10, * p < .05, , ** p < .01, *** p < .001 
All models include the following demographic control variables; Teacher level; administrative tasks (dummy), 
experience at school (dummy); School level; principal age, principal gender,  principal experience at school (dummy). 
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practices. (% = .146, p < .001). Transformational leadership accounted for 11.0 % 
of the variance in teacher perceptions of Innovative Climate (IC) between 
schools, while 34.3 % of the variance in teacher perceptions of IC was explained 
at teacher level. As such, this finding offers support for Hypothesis 1. 
 
The effect of the principal’s position on innovative climate 
Hypothesis 2 concerned the effect of principals’ structural position on schools’ 
innovative climate (see Table 6). Results indicate that principals’ in-degree 
centrality was significantly predictive of schools’ innovative climate (% = .098, p 
< .05). Meaning, the more a principal is sought for work related advice, the 
more teachers perceived their schools’ climate to be open to innovation and 
supportive of change. This finding is even stronger in regard to the expressive 
relationships (% = .125, p < .01). The more the principal is regarded as a person 
from whom teachers seek personal guidance, the more the team is oriented 
towards the development of novel teaching strategies and implementation of 
innovations. This finding provides evidence in support of Hypothesis 2a. 
The extent to which principals are closely connected to all teachers through 
work related advice, as indicated by high closeness centrality in the 
instrumental network, was also positively predictive of schools’ innovative 
climate (% = .147, p < .001) . This finding holds as well for the expressive 
network, but to a lesser extent (% = .102, p < .05). In other words, the more the 
principal is embedded in the network as a central ‘hub’ of work related and 
personal advice, the more the team is willing to try new practices and take risks 
in improving the school. As such, this finding corroborates hypothesis 2b. 

In line with our expectation, we found that schools’ innovative climate 
was negatively impacted by principals’ betweenness centrality in the 
instrumental network (% = -.090, p < .05). The more a principal occupied a 
‘brokerage’ position in the work related advice network, thereby controlling the 
flow of information, the less a team was open to innovation and willing to 
collectively invent new teaching strategies and ideas. This finding could not be 
confirmed for the expressive network (% = -.015, n.s.). This result provides 
partial evidence for hypothesis 2c. Principals seem to play an important role in 
facilitating innovations in a school as they have potential to stimulate, but also 
to interrupt and inhibit development of new ideas and risk taking behavior by 
controlling the dissemination of work related advice.  

 
The effect of transformational leadership on principals’ structural position 
Findings from the third set of hypotheses regarding the influence of principals’ 
transformational leadership and principals’ structural position are reported in 



 

 

Table 7. Multiple regression analysis results of the prediction of principals’ social network position by Transfor- 
mational Leadership (TL) (N = 51) (Path a) 
  Instrumental 

In-degree Centrality 
 Instrumental 

Closeness Centrality 
 Instrumental 

Betweenness Centrality 
 

  B S.E. %  B S.E. %  B S.E. %  
(intercept)  -.276 .176   -.087 .187   -.021 .141   
Principal age  -.061 .021 -.328 **  -.018 .022 -.101  .016 .017 .146  
Principal gender  .041 .021 .222 †  -.005 .023 .027  -.011 .017 -.106  
Principal experience at the 
school (dummy) 

 .033 .021 .179 †  .056 .022 .320 *  .000 .016 -.002  

Transformational Leadership  .205 .057 .417 ***  .222 .061 .476 ***  .034 .046 .118  
R2  .483    .358    .031    
Adjusted R2  .437    .301    .000    
F  10.519 ***    6.267 ***    .354    

              
  Expressive 

In-degree Centrality 
 Expressive 

Closeness Centrality 
 Expressive 

Betweenness Centrality 
 

(intercept)  -.273 .198   .259 .209   .025 .098   
Principal age  -.024 .024 -.132  -.035 .025 -.194  -.010 .012 -.128  
Principal gender  .020 .024 .112  .025 .025 .136  .005 .012 .064  
Principal experience 
at the school (dummy) 

 .031 .023 .172  .049 .024 .269 †  .010 .011 .136  

Transformational Leadership  .193 .064 .410**  .119 .068 .248 †  .011 .032 .055  
R2  .289    .235    .045    
Adjusted R2  .226    .167    .000    
F  4.576 **    3.454 *    .527    
              

Notes: † p < .10, * p < .05, , ** p < .01, *** p < .001 
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Table 7. Since both variables are school level variables, we conducted multiple 
regression analysis (N = 51) to test our hypotheses. We found that 
transformational leadership had a positive predictive relationship with 
principals’ popularity in the instrumental and the expressive network 
(respectively % = .417, p < .001 and % = .410, p < .01). The more a principal 
displays transformational leadership by disseminating the school’s vision, 
considering teachers’ individual needs and stimulating the professional 
development of teachers, the more s/he is sought out for work related and 
personal advice. This finding confirms Hypothesis 3a. 

Principals’ transformational leadership also has a positive predictive 
relationship with the extent to which they are close to all teachers in the 
network. The more teachers perceive their principal as a transformational 
leader, the closer the principal is to all teachers in the team with regard to work 
related advice. This result suggests that transformational leaders have an 
increased ability to reach all teachers with work related advice than principals 
who display less transformational leadership behavior. This finding was 
stronger for the instrumental network than for the expressive network 
(respectively % = .476, p < .001 and % = .248, p < .10), indicating the importance 
of transformational leadership particularly for the dissemination of knowledge 
and information through work related advice ties, thus partially supporting 
hypothesis 3b. Finally, we found that transformational leadership was 
unrelated to betweenness centrality in the instrumental and expressive network 
(respectively % = .118, n.s., and % = .055, n.s.) As such, hypothesis 3c was 
rejected. 

Results from hypotheses 2 and 3 can also be illustrated graphically. In 
Figure 2 and 3 we provide two typical instrumental social networks of similar 
size sample schools (schools 39 and 19 respectively) that represent principals 
with high and low scores on perceived Transformational Leadership (TL) and 
Innovative Climate (IC) coupled with centrality scores. In these social network 
visualizations, teachers are represented by black circles, principals by white 
triangles (sized by in-degree), and relationships between actors indicated by 
arrowed lines representing the directional flow of work related advice. Teachers 
from school 39 (Figure 2) reported significantly higher levels of TL and IC in 
comparison to school 19 (Figure 3) (TL, t(34) = 2.02, p < .05; and IC, t(34) = 4.98, 
p < .001). In addition to significantly ‘more’ TL and IC for school 39 (Figure 2), 
the principal’s position in this school was also characterized by higher in-degree 
and closeness centrality and lower betweenness centrality than the principal in 
school 19 (Figure 3).  
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Figure 2. Example of principal’s position in a school’s work 
related advice network: high innovative climate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
Figure 3. Example of principal’s position in a school’s work 
related advice network: low innovative climate 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

School 19 
Team size   = 18 
Transformational leadership = 3.12 
Innovative Climate  = 2.84 
In-degree centrality  = 0.47 
Closeness centrality  = 0.61 
Betweenness centrality = 0.17 

 
 
 
 
 
 
 
 
 

School 39 
Team size   = 18 
Transformational leadership = 3.34 
Innovative Climate  = 3.50 
In-degree centrality  = 0.59 
Closeness centrality  = 0.71 
Betweenness centrality = 0.05 



Occupying the Principal Position 

 127

 
Mediating role of principals’ structural position in predicting innovative climate by 
transformational leadership 
Additional analyses were conducted to examine whether principals’ structural 
position played a mediating role in the relationship between transformational 
leadership and innovation orientation (Hypothesis 4). To test for mediation, we 
followed a procedure suggested by Baron and Kenny (1986). Step 1 involved 
confirmation of a positive predictive relationship between transformational 
leadership and schools’ innovative climate (path c in Figure 1, confirmed by 
Hypothesis 1). 

The second step in testing mediation, required the confirmation of 
relationships between transformational leadership and principals’ structural 
position (path a, partially confirmed by Hypotheses 3). Since transformational 
leadership was found to be unrelated to betweenness centrality in both 
networks, preconditions for mediation by betweenness centrality were not met. 
In addition, transformational leadership failed to significantly explain closeness 
centrality in the expressive network. Therefore, a test of mediation was limited 
to in-degree centrality in both networks, and closeness centrality in the 
expressive network as possible mediators.  

In order to confirm mediation, it must be shown that the mediator is 
related to the dependent variable while ‘fixing’ the independent variable (Pearl, 
2000). Therefore, we conducted three additional multilevel analyses in which 
transformational leadership was added to the prediction of IC by principals’ 
structural position. This way, we examined whether transformational 
leadership accounted for any additional explained variance above the effect of 
principals’ structural position on IC. Mediation by principals’ structural 
position is evidenced when the direct effect of transformational leadership on 
IC in this model is either zero (full mediation), or decreases significantly in 
absolute size (partial mediation). Confirmation of mediation is then provided 
by a test of the significance of the indirect effect as examined by Sobel’s test 
(1982). Results of this multilevel analysis are reported in Table 8. 

Previous analyses (see Table 5) already indicated that transformational 
leadership (TL) had a significant predictive relationship with innovative climate 
(IC) (% = .146, p < .001). Including both TL and principals’ in-degree centrality 
in the instrumental network in the regression equation did not reduce the direct 
effect of TL on IC significantly (% = .134, p < .01). A similar result was obtained 
for TL in combination with principals’ in-degree centrality in the expressive 
network (% = .116, p < .01). Moreover, both effects of principals’ structural 
position in the instrumental network were not significant when TL was  
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Table 8. Testing mediation: multilevel analysis results of the prediction of 
perceived Innovative Climate (IC) by principals’ social network position and TL 
(N = 51, n = 702) 

   
% 

 
S.E. 

 School 
variance 

Teacher 
variance 

Instrumental Network Position     
In-degree Centrality  .027 .048 1033.807  11,2 % 35,0 % 
Transformational Leadership  .134 ** .043 $2 D (7) = 

30.642 *** 
  

       
Closeness Centrality  .094 * .040 1029.734  12,3 % 38,5 % 
Transformational Leadership  .106 * .041 $2 D (7)  

 34.715 *** 
  

       
Betweenness Centrality  -.092 ** .033 1026.853 13,4 % 42,5 % 
Transformational Leadership  .149 *** .036 $2 D (7) = 

37.596 *** 
  

       
Expressive Network Position     
In-degree Centrality  .075 † .041 1030.906 12,1 % 38,1 % 
Transformational Leadership  .116 ** .040 $2 D (7) = 

33.543 *** 
  

       
Closeness Centrality  .064 .040 1031.587 11,9 % 37,5 % 
Transformational Leadership  .128 ** .039 $2 D (7) = 

32.862 *** 
  

       
Betweenness Centrality  -.024 .036 1033.698 11,1 % 34,6 % 
Transformational Leadership  .148 ** .038 $2 D (7) = 

30.751 *** 
  

       
Notes: Null model for IC: $2 Null (3) = 1064.449 
ICC IC = .238, $2 (1) = 85.212, p < .001 
† p < .10, * p < .05, , ** p < .01, *** p < .001 
All models include the following demographic control variables; Teacher level; administrative tasks 
(dummy), experience at school (dummy); School level; principal age, principal gender, principal 
experience at school (dummy). 
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included in the equation. Sobel’s test confirmed that both proposed mediator 
effects were non-significant (for instrumental in-degree centrality, Sobel test 
statistic = 0.56, n.s.; for expressive in-degree centrality, Sobel test statistic = 1.56, 
n.s.). The inclusion of TL and principals’ closeness centrality in the instrumental 
network reduced the effect of TL on IC considerably (from % = .146, p < .001 to % 
= .106, p < .05) and rendered a significant effect of expressive closeness 
centrality on innovative climate (% = .094, p < .05). The mediating effect was 
found to be just significant as evidenced by Sobel’s test (Sobel test statistic = 
1.97, p <.05). As such, partial mediation could be confirmed in the case of 
instrumental closeness centrality, but has to be rejected for other forms of 
centrality. This finding suggests that the effect of transformational leadership 
on schools’ innovative climate can be partially explained by increased closeness 
of the principal in the work related social network. Interestingly, above and 
beyond the positive effect of transformational leadership on schools’ innovative 
climate, occupying a brokerage position (high betweenness centrality) 
negatively affected the extent to which teachers were willing to innovate and 
support school change.  
 
 

CONCLUSIONS AND DISCUSSION 
 

In this chapter we examined the effects of transformational leadership behavior 
and principals’ network position on innovative climate in 51 Dutch elementary 
schools. Results indicate that the more a principal engaged in transformational 
leadership the more likely teachers were to take risks in developing and 
implementing new knowledge and practices. Also, transformational principals 
were more sought out for advice, and were significantly closer to teachers in 
their school than principals that showed less transformational leadership 
behavior. Moreover, the more connected and the closer a principal was to the 
teachers the more teachers perceived the schools’ climate to be supportive of 
innovative practices and risk taking. Conversely, we also found that when 
principals were positioned ‘in between’ others in the network, thus having the 
potential to control the flow of work related knowledge and information, the 
less their schools’ climates were perceived as oriented towards innovation. 
Although one of the earliest attempts to examine both leadership behavior and 
social position around innovative climate, our study offers several themes 
related to leadership practice and research. 
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The role of leadership behavior in fostering innovative climates 
With increasing pressure and incentives to innovate, educational systems are 
seeking new ideas and practices to improve performance. This study 
contributes to previous literature by underlining that leadership behaviors 
matter for innovation by creating risk-tolerant environments. Our work 
suggests that by enacting transformational leadership behavior, principals 
foster a school climate that is more oriented towards innovation and provides 
opportunities to challenge the status quo. As such, leadership behavior is 
important for creating and nurturing a climate in which teachers are more likely 
to engage in risk taking and the development of novel solutions. Those leaders 
who are able to develop shared vision and goals; attend to the social needs of 
individuals; and provide intellectual stimulation are perceived to support the 
fertile ground for innovation to develop. 

This finding, while maybe not overly surprising, is important for 
educational systems that are attempting to improve. While change efforts are 
more likely to succeed in innovation-supportive climates, the need for 
leadership behaviors that foster such climates is often overlooked. Most policy 
related to improvement is focused on technical elements of reform and 
therefore many change efforts in underperforming system focus on program 
fidelity, rigid curriculum, and prescriptive approaches (Daly, 2009; Mintrop & 
Trujillo, 2007). In response, many leaders in these systems also tend to become 
more focused on the technical elements of the reform and thus perhaps engage 
less in vision building and creating opportunities to enact novel solutions that 
may lead to the new approaches necessary to improve performance. Although 
our research did not examine these more transactional behaviors and their 
effect on creating an innovative climate, our work does suggest that principals, 
through transformational leadership, have the potential to foster such 
innovation-oriented climates that in turn may strengthen change efforts. 

 
The role of leadership behavior in occupying the principal position 
The results of the study suggests that principals who are recognized as 
transformational leaders occupy more central positions in their schools’ social 
network. Teachers with transformational principal seek out their principal more 
often for work related and personal advice, thus enabling principals to exert 
control over the (new) knowledge that gets disseminated within teams. 
Through sharing and developing a school’s vision, providing personalized 
attention, and intellectually stimulating organizational members, 
transformational leaders may have something to offer above and beyond non-
transformational leaders, making them more actively sought as a source of 
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advice. It may also be possible that in addition to being sought for advice, 
transformational leaders themselves actively seek to obtain a more central 
position in their network, thus enabling them to provide more targeted 
individualized attention. Examining the agency of transformational principals 
in this regard may be an important future area of inquiry. Additionally, our 
results suggest that highly transformational principals are also, in terms of 
work related network position, closer to their teachers, meaning that they may 
reach their teachers more quickly with professional information and knowledge 
that may support efforts at innovation. A principal who is close to staff has the 
opportunity to share and develop the school’s vision as well as provide timely 
access to the resources necessary in realizing that vision.  
 
Combining leadership behavior and position for innovative climates 
The combination of speed, ease, and consistency of resource flow (information, 
knowledge, etc.) throughout the network are important as sharing information, 
ideas, and opportunities to interact are critical for innovative climates 
(Moolenaar et al., in press; Mumford, et al., 2002). The significant contribution 
of this work is that, in addition to leadership behavior, the principal’s network 
position plays an important role in stimulating or inhibiting the flow of 
resources within the work and personal advice networks and occupying such a 
position is associated with supporting or constraining an innovative climate. 
We will now discuss the facilitating and inhibiting roles of principals’ network 
positions in support of innovative climates. 
 
The facilitating role of closeness 
Our work suggests that teachers who perceive their school’s climate as 
innovative are often guided by leaders that both display transformational 
behavior and occupy a close position to these teachers. Hence, at least one of the 
mechanisms through which transformational leaders succeed in creating an 
innovative climate is by occupying a position ‘close’ to their teachers. The 
greater a principal’s closeness centrality, the quicker and with more ease 
information that is provided by the principal will reach all team members. 
Moreover, this closeness also implies that the information that does flow from 
the principal will have less chance of being modified as it passes from person to 
person. Being close to their team members may thus be of strategic advantage 
for transformational leaders as increased connections with team members may 
enable them to maximize the skills and knowledge that reside within the 
network.  
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As the work of a transformational leader is often done ‘through’ others, a 
leader who has close access to others may be better positioned to leverage social 
resources in meeting organizational goals. By sharing a clear vision for the 
school’s future and attending to teachers’ needs for professional development 
and intellectual growth, transformational leaders also become more valuable as 
a ‘hub’ of advice. What is clear from this study is that both transformational 
leadership behavior and closeness centrality are important facilitators in 
fostering risk tolerant and climates supportive of innovation. 

It appears that this risk taking behavior is also demonstrated in teachers’ 
search for personal advice from transformational leaders. In addition to 
cultivating climates in which innovation can occur, it seems these 
transformational leaders also supported a psychologically safe environment for 
personal vulnerabilities to be shared. This openness in communication and the 
ability to take risks in a psychologically safe environment suggests the 
importance of trust in these interactions (Tschannen-Moran, 2009; Daly & 
Chrispeels, 2008; Moolenaar, Karsten, Sleegers, & Zijlstra, 2009). This suggests 
the importance of individual consideration by transformational leaders as one 
of the elements in fostering innovation-oriented and change-supportive school 
climates. 

 
The inhibiting role of betweenness 
An important finding of this study is that even if a principal is enacting 
transformational leadership, which is associated with increased perception of 
innovative climate, occupying a go-between position in a network will inhibit 
the extent to which teachers are willing to innovate. In some cases, occupying a 
brokerage position may offer the potential for leaders to connect otherwise 
disconnected individuals or groups within a network. However, the networks 
in our sample were relatively small (network size between 6 and 31), thus 
increasing the chance of teachers interacting. As such, the small teams 
decreased the possibility for principals to be ‘in between’ teachers that are 
themselves unconnected. Therefore, in our sample, principals rarely occupied 
moderate to extreme brokerage roles and as such suggests an area of further 
examination. 

Previous research has suggested that leaders who occupy a brokerage 
position may reduce the opportunities for combining people, knowledge, and 
resources interacting throughout the network, thus constraining the generation 
of new ideas and practices (Hargadon, 2003; Obstfeld, 2005). As such, principals 
that occupied an ‘in between’ position in the sample schools may inhibit the 
social learning process that underlies the development of innovation (Paavola et 
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al., 2004), which may have resulted in a reduction in teachers’ perceptions of 
opportunities for, and openness to, innovation and change. In this sense, the 
position of a principal in a network has as much influence on the fertile grounds 
for innovation as leadership behavior. The important message from this work is 
the enactment and benefits of transformational leadership behaviors can be 
enhanced or diminished based on principal position in the social network. 
 
Delimiters and directions for future research 
Our study is at the forefront of research into the interplay of leadership 
behavior and leadership position. As an early study into this emerging area, 
there are several limitations to our work. First off, our work suggests 
interrelations between behavior and network position, but does not imply 
directionality or chronology. While it is plausible that transformational 
leadership behavior ‘makes’ principals more sought as a resource, and these 
leaders may themselves seek a more central position, which in turn shapes 
teachers’ orientation towards innovation, the opposite may also hold. For 
instance, in schools with an urgent need for innovation, teachers may be more 
oriented towards change. As a consequence, teachers may seek more advice 
from principals, which in turn may increase principals’ behavior in terms of 
setting goals, giving individualized attention, and offering intellectual 
stimulation.  

Another limitation to the study concerns the generalizability of findings. 
Although we have adequate sample size for the analysis, our results only reflect 
the Dutch context and therefore caution is warranted in generalizing the 
findings to other settings. In addition, while we have attempted to control for a 
variety of demographic features of principals and teachers, there may be 
various other variables in play that may partially explain our findings. For 
instance, it may be interesting to study other principal leadership behavior in 
relation to principals’ position, as well as how leadership may be shared 
throughout an organization. We foresee a valuable link to another emerging 
field in leadership, namely distributed leadership. A distributive perspective on 
leadership focuses on leadership activities that emerge from the interaction of 
“all individuals who contribute to leadership practice, whether or not they are 
formally designated or defined as leaders” (Harris & Spillane, 2008, p. 31). 
Leadership from this perspective is therefore concerned with both the 
leadership behavior and the social context in which organizational members 
interact in support of organizational goals. From this perspective, teachers’ 
leadership actions may also be studied for their relation to network position 
and effect on the implementation of innovations and reform. 
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Finally, this study only included teachers’ perceptions of the climate 
around innovation, not the actual innovations themselves. While we strongly 
subscribe the need for a fertile climate as perhaps even a pre-condition for 
successful change, we acknowledge that the study of conditions for successful 
change need to be supported by insights in the success of actual innovations. 
The limitations of this early work also offer great potential for future research. 
Additional samples from a variety of international perspectives would add to 
our understanding and perhaps provide opportunity for comparisons across 
contexts. Moreover, longitudinal studies that examine networks over time may 
broaden our knowledge of network dynamics in school teams and changes in 
principals’ network positions, related to for instance the multi-phased 
implementation of reform. In addition, creating matched sets of schools in 
regard to teacher population would provide for more control in the study and 
thus more comparable results. We view future research as best done through a 
combination of both quantitative and qualitative methods, as the network 
methods provide a snapshot of the structure, while the quality and nuanced 
exchanges that can be captured through more qualitative means.  

With regard to leadership education and practice, our results suggest that 
leaders would be advised to not only focus on developing vision, considering 
individuals, and supporting intellectual stimulation, but to also be aware of the 
importance of location in a social network, as that position can either enhance 
or detract from leadership efforts. This research suggests the importance of 
combining the fields of leadership with network theory in creating a robust 
picture of future educational leadership.  

 
Occupying the Principal Position 
The work of the contemporary principal in any setting is complex, fraught with 
decisions, and replete with pressures for performance. In the Dutch context as 
well as in the US there is increasing pressure to ‘innovate’. What is less clear is 
what comprises an ‘innovation’ as one systems’ novel idea may be another’s’ 
common practice. Therefore, we have focused our attention on innovation-
supportive climates as the fertile ground for innovations to flourish. Our work 
suggests that the well studied area of transformational leadership holds 
promise in supporting innovative climates. However, the behaviors themselves 
can either be enhanced or diminished based on the social position the leader 
occupies. This combination of purposeful action and position in the social 
milieu we believe holds promise for leaders enacting change and supporting 
innovation in 21st century educational settings. 




