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Abstract 

Schools are challenged to become innovative and adaptive organisations that facilitate 

and continuously develop appropriate teaching and learning approaches and environ-

ments. In this context, the central steering role of school leaders, strategic innovation 

strategies and knowledge management are highlighted in educational research (Bryk, 

2010; Cheng, 2015; Chu, 2016; Fullan, 2016; Kovačević & Hallinger, 2019; Leithwood, 

2021; Serdyukov, 2017). Collaborative innovation and engaging in networks of 

knowledge exchange are crucial for innovation (Chu, 2016; Harris, 2008; Torfing, 2019). 

However, schools predominantly rely on their internal knowledge, struggling to engage 

in knowledge exchange (Fullan, 2002; Pietsch et al., 2023). Overcoming the barriers to 

knowledge exchange, meaning that ideas and expertise must remain  private property 

within organisations, is the central goal of open innovation (Chesbrough, 2003). Accord-

ingly, external ideas and knowledge are equally as important as internal ideas and exper-

tise in terms of enabling innovation. Managing knowledge across organisational bounda-

ries enables flexible development tailored to individual circumstances and capacities 

(Bigliardi et al., 2021; Chesbrough & Bogers, 2014). While the concept of open innova-

tion has been applied to the educational context, revealing the relevance of broad 

knowledge flows for school innovation (Pietsch et al., 2023; Pietsch et al., 2024), little is 

known about the necessary conditions for successfully implementing open innovation. 

On this basis, in this work, I analyse the interplay between individuals’ attitudes and 

mindsets, leadership and innovative behaviour, as well as organisational capacities and 

knowledge-sharing practices, and the resulting effects on open innovation in schools. 

The following research questions are examined in this dissertation:  

1. How can open innovation be successfully implemented in schools? 

2. To what extent can transformational leadership, leader-member exchange and 

knowledge-sharing practices facilitate the conditions needed for open innovation 

in schools? 
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3. How are the mindsets and attitudes of school leaders and teachers, as well as 

schools’ absorptive capacity, interrelated in the process of implementing open in-

novation? 

As part of this dissertation, three research articles were written that examined the over-

arching research questions using multivariate methodological approaches. These articles 

are contextualised and discussed within the theoretical background, followed by a presen-

tation of the theoretical and practical implications. 
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1. Introduction 

“The knowledge-based 21st century requires changes to educational organisations and 

practices. Success in this emerging paradigm requires new skill sets for students, for 

teachers, and for educational administrators. These skills include: collaboration, prob-

lem framing, critical thinking, ‘thinking outside of the box’, innovation and creativity.” 

(Hannay & Earl, 2014, p. 55). 

The need for innovation in education and the expectation that educational institutions 

will become innovative organisations that build students’ twenty-first-century compe-

tency skills is emphasised in the field of educational development (Fuad et al., 2022; 

Serdyukov, 2017). Innovative education will help students become creative and critically 

thinking people who can solve problems; however, this generally requires an educational 

system that fosters innovation and a favourable environment (Serdyukov, 2017). More 

fundamentally, innovation in education is intended to not only improve students’ compe-

tency and learning quality but also increase equity, equality and efficiency and reduce 

educational costs (Fuad et al., 2022; OECD, 2016).  

The main drivers of innovation in education are new digital technologies; limited 

funding or personnel; the changing needs of students and parents and larger system 

shocks, such as the COVID-19 pandemic (Vincent-Lancrin, 2023). In these quickly 

changing, dynamic environments, schools are confronted with complex challenges. They 

must complete daily business while continuously exploring possibilities for development 

and improvement, increasing the pressure and expectations on schools and school leaders 

(Pietsch et al., 2022). Accordingly, schools must become dynamic social organisations 

that learn to continuously develop (Goldring, 1996; Hargreaves, 1999). Especially for 

public organisations, collaborative innovation is promising because it makes structures 

and traditions more flexible, fosters the exchange of experiences from different fields and 

allows the engagement of diverse actors in creative solution development (Torfing, 2019). 

To participate in collaborative innovation, schools require strategic innovation and 

knowledge management (Cheng, 2021), especially considering that schools are tradition-

ally weak in knowledge sharing (Fullan, 2002). 

Against this background, the question arises as to which innovation strategies and 

methods can support schools in building networks and collaborations with external 
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knowledge partners, thereby creating knowledge and innovation. Whereas the concept of 

open innovation has recently been transferred to the educational context, offering a new 

approach to organising knowledge flows that cross school boundaries and showing posi-

tive effects on schools’ innovation practices (Pietsch et al., 2023; Pietsch et al., 2024), 

little is known about its antecedents and the conditions needed to implement it success-

fully. However, research highlights the central steering role of school leaders in facilitat-

ing the conditions needed for innovation through knowledge management and creating 

an innovation climate that allows participation and collaborative development (Bryk, 

2010; Chu, 2016; Leithwood, 2021; Stoll & Kools, 2017; Van Den Hooff & Ridder, 2004). 

Within the scope of this dissertation, an investigation into how open innovation can 

be successfully implemented in schools is intended to shed light on this research gap. 

School leaders’ role, leadership behaviour, mindsets and, attitudes, and schools' attitudes; 

schools’ capacities and the interplay between school leaders and teachers are central top-

ics. Researching them will offer deep insights into the diverse interrelations in schools 

that determine open innovation practices. 

In this research project, I draw on a range of theoretical concepts and models that have 

been adapted to the educational context. These models were analysed using quantitative 

data analysis methods. Data from the Leadership in German Schools project (LineS), 

which were collected in 2021, were used for the first and second research articles. In this 

survey, 411 German school leaders were asked about various topics, but the questionnaire 

especially focused on innovation. The third research article analysed data on Malaysian 

school leaders (n = 54) and teachers (n = 1,178). The data were collected in 2024 and 

provided during a collaboration project with the University of Melbourne. 

The following chapters of the dissertation will first outline the theoretical background 

of the dissertation. Second, the underlying research desideratum and questions are pre-

sented. Third, the three research articles are summarised and discussed concerning the 

research questions. To conclude, the research implications, contributions, limitations, and 

recommendations for future research will be discussed. 
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2. Theoretical Background 

The relevant theoretical concepts and models are introduced and classified in this chapter. 

In the beginning, the meaning of innovation in general and in education and the Open 

Innovation concept will be described, followed by school leaders’ role as change facilita-

tors and innovation leaders. The third subchapter discusses the impact of schools as dy-

namic social systems and organisational factors influencing innovation. Based on this, the 

research desideratum, and underlying research questions of the dissertation will be pre-

sented. 

 

2.1 Defining Innovation in Education 

The term "innovation" is used extensively in various disciplines. Nevertheless, what an 

innovation is remains partially ambiguous. Multiple definitions highlight different fea-

tures and contexts that characterise innovation (K. Brown & Osborne, 2012; Damanpour, 

1991; King & Anderson, 2002). The Organisation for Economic Co-operation and Devel-

opment (OECD) (2018) defines innovation as “a new or improved product or process (or 

combination thereof) that differs significantly from the unit’s previous products or pro-

cesses and that has been made available to potential users (product) or brought into use 

by the unit (process).” (p. 60). Generally speaking, an innovation is something new that 

is intended to change an organisation based on external circumstances or proactively in-

fluence the environment itself and thereby create value and increase effectiveness 

(Damanpour, 1988, 1991; OECD, 2018). 

Various types of innovation can be identified. Accordingly, an innovation can af-

fect organisational structures (changing processes and management), technical products 

(introducing new products or services), processes (technology or infrastructure) or the 

market (developing new geographic areas or market segment (Damanpour, 1988; 

Marques, 2014). Furthermore, innovations are classified regarding the degree of change 

that is created. Incremental innovations are based on available resources, existing 

knowledge, and organisational traditions, gradually leading to change and posing little 

risk. Radical innovations, on the other hand, cause more fundamental changes and require 
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exploring valuable external knowledge sources for the sake of development (Davila et al., 

2012; Reinmann, 2005; Ritala & Hurmelinna‐Laukkanen, 2013). 

Collaborative innovations that are developed across organisational boundaries, 

profiting from diverse knowledge backgrounds, are radical (Ritala & Hurmelinna‐Lauk-

kanen, 2013) and produce greater and more diverse value for several actors, as well as 

fostering future collaborations (Torfing, 2019). In the context of complex problems and 

challenging environments, collaborative networks and co-creation significantly increase 

innovation development (Damanpour, 1991; Hartley et al., 2013).  

Innovations in schools, however, are predominantly incremental, being partially 

embedded in superordinate reforms and building on existing knowledge and structures 

(Haas & Krieg, 2021). Goldenbaum (2012) defines the nature of innovation in educational 

contexts as “relatively new, targeted, intentional, and planned measures that bring about 

changes or improvements in the school education system (macro-level), in the individual 

school (meso-level) and/ or in the classroom or social interactions (micro-level) (in-

tended)” (p. 81), thereby highlighting the various levels innovations that can be developed 

and implemented in the educational system. Innovations in education, as they are “rela-

tively new”, are incorporated into existing structures; they do not fundamentally redesign 

the grammar of schooling (Cuban, 2020).  

Nevertheless, the relevance of collaboration, knowledge sharing and networks for 

innovation has been highlighted in educational research (Chu, 2016; Fullan, 2016; Harris, 

2008). Knowledge is generally emphasised as the most critical resource for innovation 

(Cohen & Levinthal, 1990; Grant, 1996; Pereira & Bamel, 2021). Still, schools experi-

ence difficulties sharing knowledge (Fullan, 2002) and lack the capacity and resources to 

gain and implement the knowledge necessary for development (Hargreaves, 1999). 

Therefore, schools predominantly rely on the existing knowledge of school staff and are 

challenged when attempts are made to develop innovations individually (Pietsch et al., 

2024). 

Against the background of schools’ difficulties involving collaborative innovation 

and a deficit of concepts describing how external knowledge can be shared and applied 

to support schools’ innovation processes, the concept of open innovation has been adapted 

and transferred to the educational context (Pietsch et al., 2023; Pietsch et al., 2024). 
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2.1.1 Open Innovation 

Traditionally, closed innovation models, which have focused solely on existing internal 

expertise to develop innovations (Marques, 2014), have lost their efficacy in fast-chang-

ing global markets given the increasing availability of scientific research, expertise and 

knowledge in the twenty-first century (Chesbrough, 2003). Especially for public organi-

sations, such as schools, open and collaborative approaches enhance innovation through 

partnerships, networks and shared governance (Hartley et al., 2013; Torfing, 2019). Out-

side of educational research, open innovation is known to be imperative for organising 

innovation (Bogers et al., 2019). It is defined as “a distributed innovation process based 

on purposively managed knowledge flows across organizational boundaries, using pecu-

niary and non-pecuniary mechanisms in line with the organization’s business model” 

(Chesbrough & Bogers, 2014, p. 17). The paradigm of open innovation focuses on sus-

tained unlimited knowledge flows that allow flexible and dynamic developments aligned 

with evolving circumstances and possibilities as well as on cooperative knowledge ex-

change that can outweigh the limited resources of individual organisations (Bigliardi et 

al., 2021; Chesbrough, 2003). Accordingly, external ideas and knowledge are equally as 

important as internal ideas and expertise in terms of enabling innovation (Chesbrough, 

2003). However, embracing knowledge sharing and receiving and incorporating external 

knowledge require organisations to change their exploration and exploitation principles 

by moving from closed research strategies to the open and targeted integration of external 

knowledge to create new ideas and maximise potential (Chesbrough, 2003, 2012; Wobser, 

2022). An important prerequisite for external knowledge integration is absorptive capac-

ity as it enables individuals and organisations to acquire, integrate and purposefully apply 

novel knowledge (Cohen & Levinthal, 1990). 

According to the theory on open innovation, three processes for generating ideas 

for purposes of innovation exist (Figure 1). The outside-in process involves incorporating 

external knowledge through collaboration with external partners into the existing internal 

knowledge base. The inside-out process describes situations in which internal knowledge 

is transferred outside the organisation. The coupled process links inside-out and outside-

in processes, allowing collaboration, shared values, alliances and networks to emerge 

(Enkel et al., 2009; Gassmann et al., 2010). 
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Considering the paradigm of open innovation, schools’ knowledge management 

challenges and lack of the capacities and resources needed to develop autonomous inno-

vation (Asad et al., 2022), open innovation offers effective approaches via which to or-

ganise and encourage knowledge exchange across school boundaries. The benefits of 

broad knowledge exchange have been encouraged in educational research. Whereas stra-

tegic knowledge mobilisation allows knowledge creation and targeted knowledge appli-

cation (Harris, 2008), professional networks between schools and other external 

knowledge partners improve teaching practices and increase the motivation to change (C. 

Brown, 2023).  

Figure 1: Theoretical Concept of the Open Innovation Processes 

(Based on Gassmann and Enkel (2006) and Chesbrough (2006)) 

 

Beyond that, learning communities and cooperation with external knowledge partners 

are critical conditions for teachers’ professional development, e.g., teachers’ general ped-

agogical knowledge (Vanderlinde & van Braak, 2010). Recent research findings indicate 

that the strategic implementation of external knowledge (outside-in) has a substantial im-

pact on schools’ innovation implementation, particularly developing innovations that ad-

dress digital and traditional teaching and learning methods (Pietsch et al., 2024). 
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Nevertheless, exploring external knowledge sources poses the risk of potential over-

search. In such cases, organisations devote a vast amount of effort and resources into 

searching for valuable external knowledge that cannot be exploited or implemented suf-

ficiently (Katila & Ahuja, 2002; Laursen & Salter, 2006). Accordingly, organisations’ 

search behaviour can be differentiated between external search breadth, which refers to 

the number of different knowledge sources, and external search depth, which refers to the 

intensity with which organisations draw their knowledge from external sources (Laursen 

& Salter, 2006). Having too many parallel activities and knowledge sources can become 

a barrier to successful innovation in schools (Pietsch et al., 2023; Pietsch et al., 2024). 

To avoid such negative effects, open innovation strategies must be aligned with an 

organisation’s business models, internal structures, and functioning (Chesbrough, 2012; 

West & Bogers, 2014). Accordingly, strategic leadership and management are needed to 

adapt open innovation to individual organisational needs and redefine the role of research 

and innovation culture (Chesbrough, 2004; Yun et al., 2020). Beyond that, individual at-

titudes, mindsets and dynamic capabilities are crucial to facilitate open innovation and 

will be outlined in the following chapters. 

 

2.2 School Leadership for Innovation  

School leaders and their leadership behaviour are imperative for educational innovation 

and organisational learning (Bryk, 2010; Kovačević & Hallinger, 2019; Leithwood, 2021; 

Stoll & Kools, 2017). In educational research, school leaders are described as catalysts 

for change (Leithwood et al., 2004); knowledge brokers who bridge the gaps between 

various knowledge sources and stakeholders (E. Anderson & Weiner, 2023; Schechter & 

Qadach, 2016) and facilitators of learning, professionalisation and change (Hallinger, 

2011; Leithwood, 2021; Mulford, 2008). These diverse and demanding responsibilities 

underscore the crucial role and impact of school leaders on effective school development 

and highlight the need to increase their knowledge about successfully leading change 

processes and innovation (Acton, 2021; Bros & Schechter, 2022). 

On the one hand, school leaders must establish a culture of change and shared 

visions among the school staff to enable collaborations and make existing knowledge 

accessible (Harris, 2008; Kaya-Kasikci et al., 2023). Therefore, strategic knowledge man-
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agement and knowledge-sharing activities that allow the exchange of experiences, obser-

vations and reflections help reduce internal knowledge barriers, and consequently, en-

hance teaching quality and performance (Asad et al., 2022; Horng et al., 2005; Rismark 

& Solvberg, 2011). Beyond that, knowledge management and specific leadership behav-

iours affect teachers’ innovativeness and, professional development and, thereby, school 

improvement (Cheng, 2015; Polatcan et al., 2024; Zainal & Mohd Matore, 2021).  

On the other hand, school leaders must cross boundaries, build networks with ex-

ternal knowledge partners and establish paths via which to bring new knowledge into 

their schools (Backfisch et al., 2021; Benoliel, 2017). They must also ensure that existing 

knowledge is exploited and that new knowledge is absorbed and effectively integrated 

into the existing knowledge base (Cohen & Levinthal, 1990; Da’as & Qadach, 2020; 

Zuckerman et al., 2018). Therefore, school leaders are responsible for interpreting and 

communicating policy messages and reform strategies to the school staff as well as lead-

ing their implementation (Bros & Schechter, 2022) while acting in dynamic fields af-

fected by the local institutional school context and the larger political, economic and so-

ciocultural context (Acton, 2021; Bros & Schechter, 2022; Hallinger, 2018; Mincu, 2022). 

To lead these complex processes in a participative and sustainable way, school leaders 

require capabilities, resources and access to social capital and networks, as these factors 

influence their leadership practices and individual openness (Daly & Finnigan, 2010; 

Leana, 2011; Liou & Daly, 2018).  

This broad profile of contextual factors and capabilities needed to enable improve-

ments and innovation implementation represents a substantial challenge, especially 

against the background of school leaders’ professionalisation and preparation to lead 

change (Fullan, 2016). Figure 2, which was developed based on Kovačević and Hallinger 

(2019), Fullan (2016), Hallinger (2018) and Leithwood (2005), is intended to depict the 

complexity of educational leadership in relation to contexts, individuals, structures and 

cultures, particularly in terms of change and innovation. According to this conception, 

school leaders act within the broader school context, which is defined by local character-

istics and other external factors. Their leadership behaviour, style, and practices result 

from their individual characteristics, e.g., their mindsets, attitudes, capabilities, and 

knowledge. However, these individual characteristics are also shaped by their profession-

alisation, socialisation, experiences and mentoring (Leithwood, 2005). Through their 
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leadership, school leaders can establish structures and cultures that foster development 

and change while also supporting their followers’ individual growth, commitment and 

motivation to engage in innovation processes. Within schools, people, structures and cul-

tures mutually define one another and, consequently, create change, improvement and 

innovation. Inversely, implementing innovation or change and the experienced benefits 

can also affect individual characteristics, such as leaders’ attitudes and mindsets. How-

ever, the characteristics of a change, including its complexity and clarity and the per-

ceived need for it, can also affect its sustainability and success. These characteristics can 

appear at various stages in the change process, even after the implementation, and deci-

sively alter the initial idea for an innovation or change (Fullan, 2016). 

 

Figure 2: Educational Leadership in the Context of Change and Innovation 

 
(Based on Kovačević and Hallinger (2019), Fullan (2016), Hallinger (2018) and 
Leithwood (2005)) 
 

2.2.1 The Role of Mindsets and Attitudes 

In the context of innovation and transformation, individuals’ mindsets and attitudes need 

to be considered antecedents that impact organisations’ agility, collaborative capacities 

and willingness to take risks and experiment (Kane, 2019; Kouzes & Posner, 2019; Salehi 

& Asrar, 2022). In addition to mindsets, individuals’ self-regulated strategies, i.e., their 
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strategies and competencies for planning actions; personality traits, goals and visions; 

affects (emotions and feelings), and their attitudes, are activated by specific situational 

features and determine the encoding and following behaviour generation process (Figure 

3). The ultimate behaviour, in contrast, can affect the environment and social context, 

creating various situational features (Mischel & Shoda, 1995). 

Figure 3: Theoretical Concept of the Impact of Mindsets and Attitudes on Leadership 

Behaviour 

 
(Based on Mischel and Shoda (1995) and Gottfredson and Reina (2021), Note: A, B, 
and C symbolise the specific characteristics of a situation and the selected behaviour 
pattern; Affect= emotions and feelings) 
 

Mindsets are part of people’s cognitive-affective processing systems, which create 

meaning systems and determine the organisation of information (Dweck & Yeager, 2019). 

They can be defined as “mental lenses that selectively organize and encode information, 

thereby orienting an individual toward a unique way of understanding an experience that 

guides their actions and responses.” Gottfredson and Reina (2021, p. 441). Following the 

theory on action phases and mindsets, different tasks require different mindsets, e.g., de-

liberative, implemental, actional or evaluative, and these different mindsets influence 

cognitive processing to varying degrees (Gollwitzer, 1990). Thus, the features of a situa-

tion influence how information is analysed and interpreted (Gottfredson & Reina, 2021). 

How a person perceives the features of a situation is based on individual thoughts, fanta-

sies, experiences or imagination (Mischel & Shoda, 1995). Especially congruous infor-
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mation is more likely to be encoded and retrieved more effectively (Gollwitzer, 1990). 

Accordingly, mindsets function as patterns that subconsciously encode information and 

determine sense-making and behaviour; they are thus fundamental elements in terms of 

understanding leaders’ behaviour, as seen in Figure 3 (Gottfredson & Reina, 2021).  

Especially in organisational development, the impact of mindset is highlighted as 

a crucial starting point and foundation for innovation (Slavec Gomezel & Rangus, 2019). 

Transformation processes in schools, e.g., digitisation, are decisively influenced by 

school leaders’ mindsets (Chua & Chua, 2017; Mac Callum et al., 2014; McLeod et al., 

2015). Whereas school leaders are expected to foster positive mindsets toward change 

and shared visions within their schools (Chua & Chua, 2017), they require a mindset for 

change that is continually refined through actions, reflections and theory development, 

thereby building the capacity to generate effective actions (Fullan, 1996). Accordingly, 

the mindsets, commitment and engagement of school leaders in terms of developing their 

schools as well as their openness and risk tolerance are vital (Davies & West, 2014; 

McLeod et al., 2015; Sterrett & Richardson, 2019). Fortunately, interventions can change 

these mindsets, thereby altering the way information is processed and helping leaders to 

increase their effectiveness (Gottfredson & Reina, 2021). 

Regarding engaging in open innovation, a specific mindset called the open inno-

vation mindset has been found to be a favourable precondition for open innovation (En-

gelsberger et al., 2022). The open innovation mindset comprises four capabilities: open-

ness, creativity, a positive attitude toward knowledge sharing and sourcing, and risk and 

failure tolerance (Engelsberger et al., 2022). Openness refers to curiosity, interest in 

change and experimentation, and the capability to adapt and be flexible. Creativity is crit-

ical for leaders, as it enhances problem-solving and helps develop diverse solutions by 

allowing leaders to effectively combine ideas and information. Risk and failure tolerance 

refers to the ability to deal with uncertainties, develop self-consciousness, take risks and 

learn from failures (Bogers et al., 2019; van Oostrom & Fernández-Esquinas, 2017). A 

positive attitude toward knowledge sharing and sourcing is a readiness to work with and 

realise external and disruptive ideas, while revealing internal knowledge to external part-

ners and contributors (van Oostrom & Fernández-Esquinas, 2017; von Briel & Recker, 

2017). The combination of these four capabilities makes the open innovation mindset a 

dynamic capability that supports actions focusing on active knowledge sharing, partici-
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pation, and collaboration, thereby fostering a culture of innovation (Engelsberger et al., 

2022). 

As another part of the personality system, attitudes decisively impact behaviour. 

According to Ajzen and Fishbein (2000), an attitude is “the evaluation of an object, con-

cept, or behavior along a dimension of favor or disfavor, good or bad, like or dislike.” (p. 

3). This evaluation is based on a set of beliefs that are stored in memory and can be influ-

enced by emotions and contexts (Ajzen & Fishbein, 2000). Furthermore, dual attitudes 

towards an object can exist simultaneously at different levels, i.e., implicit, explicit or 

habitual (Ajzen, 2001). Whereas attitudes are often considered relatively stable, they can 

also change when information is processed and an evaluation of an object is formed. 

However, this does not lead to the formation of a new attitude or the deletion of previous 

attitudes but, rather, to multiple attitudes that can be retrieved based on context and mo-

tivation (Bohner & Dickel, 2011). 

A positive attitude towards knowledge sharing and sourcing can be a driving force 

for innovation, as valuing external knowledge is the basis for knowledge acquisition and 

creation processes (Cohen & Levinthal, 1990; Todorova & Durisin, 2007). However, if 

this attitude is negative, i.e., a rejection of external knowledge, it can become a bias that 

leads to the suboptimal utilisation or irrational rejection of external knowledge (Antons 

& Piller, 2015). In knowledge management research, this attitude is called ‘not-invented-

here syndrome’ (Antons & Piller, 2015; Lichtenthaler & Ernst, 2006). It is a perception 

filter to protect individuals’ values (Antons & Piller, 2015; Vanska & Hurmelinna‐Lauk-

kanen, 2023). Considering the value of external knowledge in the paradigm of open in-

novation (Chesbrough, 2003), not-invented-here syndrome is a barrier to successful 

knowledge transfer that influences the course and success of innovation. However, not-

invented-here syndrome is embedded in and changes with social structures and organisa-

tional cultures (Burcharth et al., 2014; Lichtenthaler & Ernst, 2006). On the one hand, 

not-invented-here syndrome, as a social phenomenon poses a risk of leading to a collec-

tive rejection or biased perception of external knowledge. On the other hand, organisa-

tions with a culture of knowledge sharing and exchange can debias such negative attitudes 

and foster positive attitudes and a willingness to collaborate (Burcharth & Fosfuri, 2015; 

West & Bogers, 2014). 
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Even though school leaders’ mindsets and attitudes are important factors to consider 

when innovation and change processes are investigated in schools, teachers’ attitudes 

should not be disregarded, as they decisively impact the success of external knowledge 

and innovation implementation (N. R. Anderson & West, 1998; Fullan, 2016; Shulman, 

1987). In particular, common beliefs and values are needed to create a learning atmos-

phere in schools (Stoll & Kools, 2017). 

 

2.2.2 Leadership Approaches: Transformational Leadership and Leader-Member Ex-

change 

In educational research, various leadership approaches and their effects on school devel-

opment, teaching and student achievement have been investigated in the past to develop 

leadership practices that contribute to effective and equitable schooling (Gumus et al., 

2013; Hallinger, 2003; Hallinger & Heck, 2010; Leithwood, 2021). The following sub-

chapter outlines two of these approaches, transformational leadership and leader-member 

exchange, which have roots in different taxonomies; however, they have been found to 

be interrelated and to affect innovation in organisations (Basu & Green, 1997; Khalili, 

2016, 2018). Following Graen and Uhl-Bien (1995), effective leader-member exchange 

relationships lead to transformational leadership. In contrast, other research studies un-

derline transformational leadership as a condition leading to greater leader-member ex-

change (Özdemir et al., 2024; Vermeulen et al., 2022; Wang et al., 2005) or highlight the 

mediating role of leader-member exchange between transformational leadership and 

other organisational outcomes such as organisational commitment (Keskes et al., 2018; 

Lee, 2005). 

Transformational leadership, which is based on attributed and behavioural cha-

risma (Bass & Avolio, 1993), is highlighted in the research field as positively affecting 

the culture and communication, as well as the commitment and motivation, of school staff 

(Day et al., 2016; Vermeulen et al., 2022), thereby fostering school innovation (Hallinger, 

2003; Khalili, 2016). As a distributed leadership approach, transformational leadership is 

intended to enable the individuals within an organisation to grow and engage in organi-

sational goal achievement (Bass & Riggio, 2010). On this basis, leaders must help their 

followers to develop individually, as well as recognising the meaning of their actions for 
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the larger organisation (Bass & Avolio, 1995). More precisely, Bass and Riggio (2006) 

describe the role of transformational leaders as follows: 

“Transformational leaders, […], are those who stimulate and inspire followers to 

both achieve extraordinary outcomes and, in the process, develop their own lead-

ership capacity. Transformational leaders help followers grow and develop into 

leaders by responding to individual followers’ needs by empowering them and by 

aligning the objectives and goals of the individual followers, the leader, the group, 

and the larger organization.” (p. 3) 

Four components are key to transformational leadership: 1. Idealised influence 

(leaders serve as role models whom followers want to emulate), 2. inspirational motiva-

tion (leaders inspire and motivate others), 3. intellectual stimulation (leaders stimulate 

others to become creative and innovative) and 4. individualised consideration (leaders act 

as mentors who consider individuals’ needs (Bass & Riggio, 2006). Fundamentally, these 

elements are intended to foster individual and collective capacity and build sustainable 

commitment to change (Bass & Riggio, 2006; Leithwood & Jantzi, 1990). 

In educational research, transformational leadership has been extensively investi-

gated since the 1990’s and described as the leadership approach that fosters collaborative 

school cultures and enables change (Elliot & Asgahr, 2014; Hallinger, 2003; Khalili, 

2016; Leithwood & Jantzi, 1990; Saleh & Khine, 2014). Primarily through open and dem-

ocratic structures that allow participative development, transformational leadership effec-

tively builds a foundation that sustainably changes followers' attitudes and willingness to 

collaborate and change (Bellibaş et al., 2021; Dexter, 2008; Franciosi, 2012; Leithwood 

& Jantzi, 2006). Accordingly, transformational leadership is assumed to indirectly affect 

change processes, being mediated by organisational structures and interactions 

(Leithwood & Sun, 2012; Leithwood et al., 2020). 

Leader-member exchange, which is often referred to as LMX, on the other hand, 

is a relationship-based leadership approach that builds on social exchange theory (Blau, 

1964; Graen & Uhl-Bien, 1995), assuming that high-quality relationships between leaders 

and followers lead to positive outcomes in terms of performance, work involvement, com-

mitment, creativity and innovation (Khalili, 2018; Lee, 2005; Volmer et al., 2012). These 

relationships are reciprocal and described as dyadic exchanges ranging from high to low 

quality. In this context, quality refers to the level of trust, mutual linking, loyalty, respect, 
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and support that leads to role expectations and completion (Graen & Uhl-Bien, 1995; Lee, 

2005; Volmer et al., 2012). According to Liden et al. (1997), “A high-quality LXM is 

based on social exchange, meaning that the leader and member must contribute resources 

valued by the other party and both parties must view the exchange as fair.” (p. 50). Leader-

member exchange develops over time and varies uniquely between each follower and 

leader, as do its quality, role expectations, performance, behaviours and attitudes (Graen 

& Uhl-Bien, 1995). Through episodes of role-making processes, which are shaped by 

individual characteristics, interpersonal relationships, actions, behaviours and context, 

the relationship between leaders and members and role behaviours change (Nahrgang & 

Seo, 2014). High leader-member exchange quality also positively affects followers’ in-

novative behaviour, which may result from the leader’s offered trust and the followers’ 

attempt to fulfil their role expectations (Basu & Green, 1997). 

Both approaches, transformational leadership and leader-member exchange, re-

spect the individuality of followers and their needs and responses to leadership behaviour. 

Nevertheless, the development of meaningful leader-follower relationships is compli-

cated by complex organisational contexts and the personality characteristics of followers 

and leaders, which requires leaders to adapt their leadership behaviour dynamically (R. 

A. Coleman & Donoher, 2022). 

 

2.3 Schools as Dynamic Social Systems 

Schools are systems with their own established routines, cultures and traditions. At the 

same time, they belong to a larger social system and reflect and share the values and 

principles of a society (Serdyukov, 2017). Within these complex overlapping systems, 

schools must become adaptive learning organisations continuously developing and inno-

vating to secure effective teaching and learning strategies (Goldring, 1996; Hargreaves, 

1999; Serdyukov, 2017; Stoll & Kools, 2017). Given this background, innovation in 

schools is a complex process and outcome that not only affects several stakeholders but 

is also affected by stakeholders and environmental circumstances. More precisely, inno-

vation in schools involves “the interaction of individual, group, organisational and envi-

ronmental characteristics and perceived innovation characteristics” (McGeown, 1980, 

pp. 148–149). To address with these internal and external challenges, schools require stra-

tegic innovation and knowledge management (Cheng, 2021). Whereas open innovation 
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already offers an approach to innovation in schools, little is known about the capacities 

schools need to access external knowledge, or the underlying internal social mechanisms 

and relationships that support collaborative innovation and, consequently, open innova-

tion. 

As outlined in the previous chapter on school leadership for innovation (2.2), 

school leaders play a central role in leading and mediating knowledge exploration, ex-

change and creation across school boundaries. On the one hand, they create the conditions 

and culture for knowledge exchange, collaboration and participation (Harris, 2008; Kaya-

Kasikci et al., 2023). On the other hand, they can foster teachers’ innovative behaviour 

through positive relationships, i.e., leader-member exchange (Ng, 2017; Vermeulen et al., 

2022). However, schools, as learning organisations, are multilevel dynamic systems that 

are defined by the interrelations between organisational practices and cultures, team or-

ganisation and individual behaviour (Stoll & Kools, 2017). Thus, adopting a microfoun-

dational perspective on schools can facilitate a deeper understanding of the multilevel 

relationships between organisational conditions, individual behaviours and the resulting 

impact on open innovation (Felin & Foss, 2006; Foss & Xu, 2024). 

 

2.3.1 Microfoundations of Open Innovation in Schools 

The roots of microfoundations lie in the social theory of J. S. Coleman (1990), who de-

veloped a model known as “Coleman’s bathtub” or “Coleman’s boat” (Palmié et al., 

2023). Following Coleman’s theory, changes at the system level of an organisation or 

society (macro level) impact the underlying interactional and individual components (mi-

cro level), which leads to a change in individuals’ behaviour and action and, consequently, 

influences social outcomes on the macro level (J. S. Coleman, 1990; Felin & Foss, 2019). 

Overlooking micro-level factors when analysing the relationship between two macro-

level factors will lead to a superficial explanation at the macro level, which will not con-

sider the individuals involved in or affected by the changes at the system level (J. S. Cole-

man, 1990). Especially in the context of producing innovation, in which individuals are 

one driving force (Dahlander et al., 2016; Fleming & Waguespack, 2007) and organisa-

tional conditions and cultures are another (Brachos et al., 2007; Chesbrough, 2003), in-

vestigating the interconnectedness between macro- and micro-level factors is key to ena-

bling successful and holistic innovation. A microfoundational perspective reveals where 
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a macro-level factor, such as open innovation, originates and how it is mediated and in-

fluenced by micro-level factors, e.g., relationships and individuals’ attitudes (Felin & 

Foss, 2019) (Figure 4). Based on this model, a contextual condition at the macro level 

impacts the conditions of individual actions at the micro level of an organisation, e.g., a 

relationship, knowledge, skills, or interests. In turn, these action conditions influence in-

dividual actions, e.g. behaviour or performance, which determine the outcome at the 

macro level (Felin & Foss, 2019). 

Figure 4: Theoretical Model of Microfoundations 

(Based on Felin and Foss (2019) J. S. Coleman (1990), Note: doted lines= indirect effect, 
solid line= direct effects) 
 

Adapting this microfoundations model to the context of schools and innovation, 

open innovation is a social outcome at the macro level that is indirectly influenced by the 

contextual conditions of a school. These contextual conditions can result from specific 

leadership behaviour and create the conditions of action in schools, which determine the 

conditions of individual action. The relationships between the organisational members of 

the school, e.g., leader-member exchange, influence individual actions, such as teachers’ 

not-invented-here syndrome. These micro-level factors, in turn, influence schools’ open 

innovation practices.  

This microfoundational perspective on open innovation allows us to reveal the 

interplay between contextual and individual factors and, explains how organisational-
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level capabilities are defined by individual-level factors (Lowik et al., 2017). Another 

factor that comes into play when analysing the microfoundations of open innovation in 

dynamic school systems is the capacities schools need to access and apply external 

knowledge successfully. 

 

2.3.2 Absorptive Capacity 

The extent to which organisations can benefit from external knowledge sources depends 

on their absorptive capacities, i.e., their capability to recognise and value new external 

knowledge, assimilate it and purposively apply it (Cohen & Levinthal, 1990). Especially 

in the context of open innovation, in which external knowledge is one of the most im-

portant resources for innovation (Bogers et al., 2019), these capabilities are critical 

(Schweisfurth & Raasch, 2018; Teece et al., 1997). In general, absorptive capacity com-

bines four dynamic capabilities: recognition, assimilation, transformation and exploita-

tion, which are embedded in organisational routines and processes (Figure 5) (Lowik et 

al., 2017; Zahra & George, 2002). 

 

Figure 5: Theoretical Model of Absorptive Capacity 

(Based Todorova and Durisin (2007)) 
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However, environmental circumstances, opportunities for knowledge exchange 

and individual attitudes impact organisations’ external knowledge search strategies 

(Chesbrough, 2017; Cohen & Levinthal, 1990). Furthermore, absorptive capacity exists 

on the individual level, such as individual skills and knowledge, and the organisational 

level, e.g., the available expertise, capabilities and structures within an organisation (Lane 

et al., 2006; Tutida et al., 2023). Accordingly, organisations’ absorptive capacities are dy-

namic and result from the prior knowledge and experiences of the individual members 

(Cohen & Levinthal, 1990; Lowik et al., 2017) as well as feedback loops consisting of 

previously absorbed and applied knowledge (Todorova & Durisin, 2007). In addition, 

influential relationships and key stakeholders, such as school leaders, must recognise and 

value new knowledge. Social integration mechanisms, such as interactions and relation-

ships, impact how external knowledge is acquired, assimilated, transformed and exploited 

within an organisation (Todorova & Durisin, 2007; Zahra & George, 2002).  

Given the high complexity of schools as social learning organisations; the need 

for dynamic innovation practices and school leaders’ growing responsibilities for contin-

uous development, professionalisation, and effective teaching, it is vital to investigate the 

microfoundations of innovation practices and absorptive capacity. 

 

3. Research Desideratum and Questions 

Based on the theoretical background, three research questions were developed, which 

served as the impetus for this dissertation’s research. The central aim of this dissertation 

is to extend the empirical evidence on open innovation in education and derive practical 

implications regarding creating efficient and sustainable innovations based on broad 

knowledge flows that extend beyond the boundaries of individual schools. 

The urgent need for schools to become adaptive organisations that continuously 

develop and innovate has been outlined in the introduction and theoretical background of 

the thesis. Beyond that, research findings on the relevant key factors enabling school de-

velopment, such as leadership and collaborative knowledge exchange, were discussed. 

Overall, previous research highlights not only a lack of innovation but also the insuffi-

ciency and ineffectiveness of innovation (Serdyukov, 2017). Consequently, there is an 
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imperative for strategies and approaches that promote innovation and facilitate its suc-

cessful implementation in schools. On this basis, the concept of open innovation offers a 

way to meet the emerging challenges schools face (Pietsch et al., 2023; Pietsch et al., 

2024). Although initial research findings on open innovation in schools indicate positive 

effects on the part of implementing external knowledge sources in schools’ innovation 

(Pietsch et al., 2023), research on the conditions needed to implement open innovation 

and access its benefits has yet to be conducted. On this basis, the first research question 

was developed as follows: How can open innovation be successfully implemented in 

schools? 

The central role of school leaders as key actors in leading change processes and 

facilitating the conditions and culture for innovation is not new in the educational research 

context (Bryk, 2010; Kovačević & Hallinger, 2019; Leithwood, 2021; Stoll & Kools, 

2017). Research on open innovation management also highlights the fact that innovation 

is brought into practice by the individuals of an organisation (Bogers et al., 2019; Lowik 

et al., 2017). Accordingly, knowledge sharing activities are vital to express tacit 

knowledge and experiences and consequently create knowledge and ideas collaboratively 

(Asad et al., 2022; Horng et al., 2005; Rismark & Solvberg, 2011). Whereas leadership 

in schools primarily affects organisational outcomes indirectly, for example, students’ 

learning through teachers’ capacities (Leithwood et al., 2004), it is imperative to ascertain 

how leadership can foster conditions that are conducive to enhancing teachers’ innova-

tiveness and willingness to engage in knowledge exchange. Considering the research his-

tory of educational leadership and its effects on change processes and individual capaci-

ties (Bass & Riggio, 2010; Bellibaş et al., 2021; Hallinger, 2003; Leithwood & Jantzi, 

2000), the second research question was developed: To what extent can transformational 

leadership, leader-member exchange and knowledge-sharing practices facilitate the 

conditions needed for open innovation in schools? 

According to the conception of schools as dynamic social organisations and the 

social theory of microfoundations as outlined in Chapter 2.3, innovations develop across 

various organisational levels. Accordingly, contextual conditions alone are insufficient to 

explain complex phenomena such as open innovation. The individuals, their mindsets and 

attitudes as well as relationships between them are micro-level factors that either contrib-

ute to organisations’ innovation capacities or become barriers in this regard (Burcharth et 
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al., 2014; Chesbrough, 2006; Engelsberger et al., 2022). Especially in education, regard-

ing which several stakeholders are directly involved in transformation processes and re-

sponsible for facilitating high-quality and effective learning for students, it is vital to un-

derstand how internal attitudes are related to schools’ open innovation and how absorptive 

capacities influence knowledge acquisition and transformation processes. Considering 

the fact that individuals’ actions are decisively influenced by their attitudes and mindsets 

(Gollwitzer & Keller, 2016; Lichtenthaler & Ernst, 2006), the third research question is 

as follows: How are the mindsets and attitudes of school leaders and teachers, as well 

as schools’ absorptive capacity, interrelated in the process of implementing open inno-

vation? 

 

4. Research Articles of the Dissertation 

Based on the theoretical background, research desideratum and questions, three research 

studies were carried out and published or accepted for publication. In the following, the 

articles are summarised, and they are subsequently discussed in Chapter Five. 

 

4.1 Research Article 1: Leading Digital Innovation in Schools: The Role of the 

Open Innovation Mindset 

The first research article included in this dissertation focused on school leaders’ mindsets 

as an antecedent of their leadership behaviour and knowledge management, and how 

these factors affected the implementation of digital innovation.  

Implementing technologies in schools is a complex process that must be strategic 

to ensure holistic integration and improvements in educational settings (Lim et al., 2013). 

School leaders play a central role in navigating digitisation, providing digital technologies 

and internal structures and cultivating a collaborative environment (Dexter, 2008; Kaya-

Kasikci et al., 2023; Vanderlinde et al., 2012). Transformational leadership is considered 

essential, On the one hand, to support teachers’ positive beliefs about digital technologies 

and, on the other hand, to ensure the meaningful integration in teaching and learning set-

tings through increased commitment and individual visions (Backfisch et al., 2021; 
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Schmitz et al., 2023; Yee, 2000). Systematic knowledge management is necessary to en-

able teachers to express their tacit knowledge, reflect on experiences and develop com-

mon knowledge practices (Horng et al., 2005; Ilomäki & Lakkala, 2018). 

However, digital transformations begin with people’s mindsets (Kane, 2019), and 

changes in mindset can lead to changes in behaviour and determine innovation success 

(Kouzes & Posner, 2019; Salehi & Asrar, 2022). The open innovation mindset was shown 

to positively impact organisations’ open innovation performance (Engelsberger et al., 

2022; Slavec Gomezel & Rangus, 2019). On this basis, the central aim of this research 

project was to determine whether this applies to the educational context. Accordingly, this 

study examined whether and, if so, how school leaders’ open innovation mindset pro-

motes digital innovation in schools.  

The analysis was based on a random sample of 411 German school leaders col-

lected in 2021. Using a stepwise procedure, confirmatory factor analysis was applied to 

analyse the construct created to measure school leaders’ open innovation mindset. In the 

second step of the analysis, structural equation modelling was used to test the direct and 

indirect effects between school leaders’ open innovation mindset, their transformational 

leadership and knowledge management as well as their impacts on the dependent varia-

ble, the implementation of digital technologies in schools. 

The results show that the open innovation mindset of German school leaders has 

three facets: openness and creativity, a positive attitude towards knowledge sharing and 

sourcing, and risk and failure tolerance. The open innovation mindset significantly posi-

tively affects school leaders’ transformational leadership behaviour. Furthermore, all 

three facets of the open innovation mindset had a positive indirect effect on schools’ dig-

ital innovation when this relationship was mediated by transformational leadership and 

knowledge management. Transformational leadership, however, did not directly affect 

digital innovation. Again, the effect was significantly positive only if knowledge manage-

ment mediated the relationship between transformational leadership and digital innova-

tion.  

Overall, this study highlights the fact that implementing digital innovation re-

quires school leaders to have an open innovation mindset, a transformational leadership 

approach and the ability to foster a collaborative culture of knowledge exchange. 
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4.2 Research Article 2: Not-invented-here, Not Shared Here: How School Leaders’ 

Attitudes Towards External Knowledge Affect Collaborative Innovation and Col-

lective Teacher Innovativeness in Germany 

According to the knowledge-based view, external knowledge is a vital resource for 

knowledge production and innovation (Kaplan et al., 2001; Low & Ho, 2016). However, 

accessing widely dispersed knowledge requires specific capabilities, such as absorptive 

capacity, which enables organisations to value, acquire and use external knowledge for 

internal purposes (Cohen & Levinthal, 1990; Schweisfurth & Raasch, 2018). Especially 

in the context of schools’ pedagogical content knowledge, previous research highlights 

the need for continuous development and professionalisation, as they enable effective 

teaching and learning solutions adapted to student needs (Fenstermacher, 1994; Shulman, 

1987). Furthermore, absorptive capacity is domain specific; accordingly, absorbing new 

pedagogical knowledge requires specific capabilities, i.e., pedagogical knowledge ab-

sorptive capacity (Schweisfurth & Raasch, 2018). Beyond that, a culture of knowledge 

sharing in schools is crucial for collaborative knowledge creation, as it enables accessing 

existing knowledge and exploring new external knowledge (Cummings, 2003; Wiewiora 

et al., 2013). School leaders are responsible for creating and managing internal knowledge 

sharing and building partnerships with external stakeholders (Benoliel, 2017; Fullan, 

2002). Nevertheless, school leaders’ beliefs and personal experiences decisively impact 

their leadership behaviour (Murphy et al., 2006). A negative attitude towards external 

knowledge, such as not-invented-here syndrome, can hinder knowledge exchange and 

acquisition (Antons & Piller, 2015; Lichtenthaler & Ernst, 2006). 

Against this background, the second research article investigated the impact of 

external knowledge sources on teachers’ collaborative innovativeness while also consid-

ering schools’ pedagogical absorptive capacities. Also school leaders’ knowledge sharing 

and not-invented-here syndrome were analysed to reveal how these factors determine the 

relationship between external knowledge and teachers’ innovativeness. 

Based on the same sample of German school leaders used in the first research 

study (see Chapter 4.1), structural equation modelling, mediation analysis and latent mod-

erated structural equation modelling were applied. In the context of the research design, 

not-invented-here syndrome was positively connotated, meaning that a high value on this 

scale indicated a positive attitude towards external knowledge sharing and sourcing.  
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The results indicate that pedagogical knowledge absorptive capacity is needed to 

absorb external knowledge and increase teachers’ collaborative innovativeness. Further-

more, the findings show that school leaders’ positive attitudes towards external 

knowledge and knowledge-sharing activities enhance external knowledge acquisition and 

increase teachers’ opportunities to develop innovations collaboratively. 

 

4.3 Research Article 3: Microfoundations of Open Innovation in Schools: Over-

coming Teachers’ Not-Invented-Here Syndrome with Transformational Leadership 

and Leader-member Exchange 

Open innovation theory suggests that innovations emerge through social interactions, as 

they foster knowledge creation within collectives (McGahan et al., 2021). Following the 

microfoundational view, macro-level associations, i.e., between leadership and innova-

tion at the organisational level, are mediated by micro-level actions and interactions (J. 

S. Coleman, 1990; Felin et al., 2015). Accordingly, specific leadership approaches, such 

as transformational leadership, can create the conditions for innovation at the macro level 

and positively affect interactions and collaborations between organisational members at 

the micro level, e.g., leader-member exchange (Bellibaş et al., 2021; Day et al., 2016; 

Vermeulen et al., 2022). However, individuals’ attitudes, such as not-invented-here syn-

drome, are another micro-level factor that can influence knowledge exchange and, con-

sequently, open innovation (Burcharth et al., 2014; Fernandes et al., 2023). 

In this context, the third research article investigated how transformational lead-

ership, as a macro-level factor, influences schools’ open innovation and is mediated by 

two micro-level factors: leader-member exchange and teachers’ not-invented-here syn-

drome. Because schools are complex social organisations and innovation processes de-

pend on the individuals within an organisation (Lowik et al., 2017), a multilevel analysis 

that combined teacher and school leader data was applied. This approach allowed the 

assessment of relationships that reached across levels of analysis. Based on the sample of 

1,178 teachers and 54 school leaders from Malaysia collected in 2024, doubly latent mul-

tilevel structural equation modelling was applied. Again, not-invented-here syndrome 

was positively connotated, meaning that a high value on this scale indicated teachers’ 

positive attitudes towards external knowledge sharing and sourcing. 
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The study’s findings show that transformational leadership had a significantly 

negative effect on open innovation at the macro level. However, transformational leader-

ship positively affected leader-member exchange, which positively affected teachers’ not-

invented-here syndrome. On the other hand, teachers’ not-invented-here syndrome posi-

tively affected schools’ open innovation. If the relationship between transformational 

leadership and open innovation was mediated by leader-member exchange and teachers’ 

not-invented-here syndrome, the effect was significantly positive. 

Overall, the results highlight the fact that open innovation in schools is a macro-

level phenomenon that is influenced by micro-level factors. The relationships between 

school leaders and teachers and teachers’ attitudes determine the success of open innova-

tion. Transformational leadership alone, however, is insufficient to foster open innova-

tion. 

 

5. Summary and Discussion 

The subsequent chapter begins with a concise summary of the fundamental research ques-

tions and key findings derived from the three research articles (see Table 1). Afterwards, 

the findings are discussed in light of the research questions and theoretical background. 

Overarching research questions:  

1. How can open innovation be successfully implemented in schools? 

2. To what extent can transformational leadership, leader-member exchange and 

knowledge-sharing practices facilitate the conditions for open innovation in 

schools? 

3. How are the mindsets and attitudes of school leaders and teachers, as well as 

schools’ absorptive capacity, interrelated in the process of implementing open 

innovation? 
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Table 1: Key Findings of the Research Articles 

 

Article Key Takeaways 

Article One • School leaders’ open innovation mindset is a crucial antecedent 

of their transformational leadership practices and indirectly in-

fluences the implementation of digital innovation in schools.  

• Transformational leadership predicts knowledge management 

in schools, which is essential for implementing digital innova-

tions. 

Article Two • External knowledge is a vital resource for teachers’ collective 

innovativeness. 

• Schools’ pedagogical knowledge absorptive capacity deter-

mines whether external knowledge can be absorbed and utilised. 

• School leaders’ not-invented-here syndrome and knowledge-

sharing practices are significant antecedents of teachers’ collec-

tive innovativeness. 

Article Three • Open innovation in schools is influenced by several factors on 

the macro and micro levels.  

• Transformational leadership can create essential conditions for 

open innovation; however, leader-member exchange and teach-

ers’ not-invented-here syndrome are crucial mediators. 

• High-quality relationships between school leaders and teachers 

(leader-member exchange) and teachers’ not-invented-here syn-

drome are underlying social mechanisms that influence open in-

novation practices in schools. 

 

Jointly, the research articles investigated various factors supporting open innovation im-

plementation in educational contexts. Whereas the first article focused on school leaders’ 

open innovation mindset as an antecedent of their transformational leadership behaviour 

and an indirect factor influencing the implementation of digital innovation, the second 

examined how external knowledge can be accessed and utilised for teachers’ collective 

innovativeness. In this context, school leaders’ attitudes towards external knowledge and 
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knowledge-sharing practices were analysed as mediating and moderating factors. The fi-

nal research article extended the investigation by adding teachers’ perspectives into the 

analysis and provided valuable insights into the microfoundations of open innovation in 

schools. On this basis, relationships and interactions between school leaders and teachers, 

as well as teachers’ attitudes, were identified as decisive micro-level factors determining 

the implementation of open innovation. 

 

5.1 Discussion 

The subsequent section will provide a detailed discussion of the primary findings of the 

three research articles, synthesising these findings within the context of the theoretical 

background. The section will conclude with an approximation of the overarching research 

questions. 

Considering the paradigm of open innovation, in which innovations develop 

through “purposively managed knowledge flows […] in line with the organizations’ busi-

ness model” (Chesbrough & Bogers, 2014, p. 17), the successful implementation of this 

paradigm in the school context requires bearing a few general things in mind: first, how 

and by whom knowledge flows are managed in and across schools and what is needed to 

create the conditions for collaborative knowledge exchange? Second, there is the business 

model of schools, including the stakeholders, strategies and relationships that shape in-

novative and effective teaching practices. Especially when diverse stakeholders interact, 

a deeper understanding of the relationships and dependencies involved allows us to derive 

implications regarding leading innovation in a participative and collaborative way. Third, 

there is the impact of diverse contexts, such as institutional, community, national cultural, 

economic and political contexts, which lead to various interpretations of theoretical con-

ceptions, e.g., leadership and innovation, and their performance (Hallinger, 2018). 

Previous research highlights the central role of school leaders in facilitating 

knowledge exchange and bridging the gaps between stakeholders within and outside 

schools, thereby enabling collaborative knowledge creation and professional develop-

ment (see Chapter 2.2). Within schools, teacher innovativeness is essential in developing 

and implementing innovations and changes (Nguyen et al., 2021; Thurlings et al., 2015). 

Thus, it is vital to understand how school leaders can create the conditions that will allow 

teachers to actively participate in knowledge exchange, knowledge to flow across internal 
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and external boundaries and the targeted utilisation of both existing internal and new ex-

ternal knowledge for innovation. 

One essential aspect is the knowledge management and knowledge-sharing prac-

tices of schools, which build the foundation for exploring new external knowledge, mak-

ing tacit knowledge accessible, and facilitating collaborative knowledge creation (Asad 

et al., 2022; Cheng, 2015; Rismark & Solvberg, 2011). As supported by the findings of 

the research studies in this dissertation, knowledge management, knowledge-sharing 

practices, and schools’ absorptive capacities functioned as crucial mediators, positively 

affecting innovation and teachers’ collaborative innovativeness. Accordingly, the estab-

lishment and continuous development of knowledge-sharing practices, as well as foster-

ing the acquisition of absorptive capacities, are fundamental tasks of school leaders.  

However, as outlined in the theory on school leadership for innovation and the 

role of mindsets and attitudes (see Figure 1 and Figure 2), structures and cultures, such as 

knowledge sharing, are decisively influenced by school leaders’ leadership practices, 

which, in turn result, from their individual characteristics, such as mindsets and attitudes 

(Fullan, 2016; Hallinger, 2018; Kovačević & Hallinger, 2019; Leithwood, 2005). 

Through the findings of these research studies, the relevance of school leaders’ mindsets 

and attitudes towards external knowledge, as patterns of sense-making and behaviour for-

mation, has been clarified. Leading open innovation in education begins with the mindsets 

and attitudes of school leaders. With an open innovation mindset characterised by open-

ness and creativity, a positive attitude towards external knowledge and a certain amount 

of risk and failure tolerance, school leaders are likely to implement innovations and lead 

in a transformational way. Beyond that, school leaders’ not-invented-here syndrome sig-

nificantly affects schools’ absorptive capacities and knowledge-sharing practices. Ac-

cordingly, school leaders’ mindsets and attitudes are critical antecedents that define their 

leadership behaviour and, consequently, the school’s innovation climate, culture and in-

novation practices.  

In the context of change, it is essential to consider that mindsets and attitudes are 

not stable; they can change through experiences in specific situations, direct interventions 

and in relation to the environment of action and its receptiveness to change (Burcharth & 

Fosfuri, 2015; Gottfredson & Reina, 2021; West & Bogers, 2014). On the one hand, 

school leaders’ behaviour is influenced by contextual conditions and situational encoding 
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and sense-making processes. On the other hand, school leaders influence and change the 

context in which they act through their leadership behaviour (Mischel & Shoda, 1995). 

In this regard, mindsets and attitudes form a dynamic foundation for open innovation in 

education.  

The impact of transformational leadership was investigated in Research Articles 

1 and 3 of this dissertation. In these two studies, the effect of transformational leadership 

on the school’s digital innovation and open innovation was only significantly positive if 

mediated by other variables. Thus, transformational leadership alone is insufficient to 

foster open innovation. However, the indirect effects on digital innovation and open in-

novation, as well as the direct positive effects of transformational leadership on 

knowledge management and leader-member exchange, suggest that transformational 

leadership is crucial for creating an environment with established routines of knowledge 

exchange and high-quality relationships between school leaders and teachers.  

The positive effect of leader-member exchange on teachers’ not-invented-here 

syndrome, as found in Research Article 3, highlights the benefits of high-quality relation-

ships between school leaders and teachers, as well as how these affect innovative behav-

iour (Basu & Green, 1997). Thus, teachers are empowered and individually supported 

and can act in a context of trust and shared commitment, visions and goals (Bass & Rig-

gio, 2006; Khalili, 2018; Lee, 2005; Vermeulen et al., 2022; Volmer et al., 2012). Never-

theless, it is vital to bear in mind that high-quality relationships develop within specific 

contexts and situations and over time (Graen & Schiemann, 2013; Somech & Wenderow, 

2006; Vermeulen et al., 2022). For school leaders, this means being sensitive to the vary-

ing needs of individuals as well as the characteristics of various situations and the organ-

isation (Leithwood, 2005). Furthermore, they must be able to adapt their leadership be-

haviour dynamically (R. A. Coleman & Donoher, 2022).  

Another objective of the research studies in the dissertations was to examine 

teachers’ individual attitudes and their collective innovativeness, which requires attention 

in the dynamics of school innovation. Whereas the results of the second research article 

highlight the need for absorptive capacity in schools to enable external knowledge ab-

sorption and thus foster teacher innovativeness, the third research article’s findings indi-

cate the relevance of teachers’ positive attitudes towards external knowledge to imple-

ment open innovation. Following the research on school leaders as knowledge brokers 
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(E. Anderson & Weiner, 2023; Schechter & Qadach, 2016), school leaders can initiate 

and manage knowledge flows within their schools and establish networks with external 

knowledge partners. However, whether this knowledge is absorbed and purposively ap-

plied in teaching and learning settings depends on schools’ absorptive capacity and teach-

ers’ attitudes towards external knowledge. 

Overall, the three research articles provide an approximation of the overarching 

research questions and the identification of several key factors that positively affect open 

innovation in schools. However, in this dissertation, the first research question cannot be 

answered completely. Successfully implementing open innovation in schools depends on 

the unique circumstances, contexts and individuals of a school and the larger educational 

system. Accordingly, it would be too early to define a framework of generic practices for 

open innovation in education. As for the leadership practices mentioned by Hallinger 

(2018), more cross-national comparative and longitudinal studies, including qualitative 

and quantitative research methods that recognise the diverse contextual factors involved, 

are needed. Generally, it is essential to understand the complexity of system levels and 

the dependencies of various stakeholders in schools, as well as how they are connected 

and interrelated, to develop leadership strategies and approaches that align with individ-

ual and organisational needs, visions, and goals. 

Nevertheless, the analyses and findings of the research articles included here have 

revealed that in the German and Malaysian contexts, transformational leadership can cre-

ate the conditions needed for open innovation. However, to fully realise the expected 

positive effects on the schools’ open innovation practices and implementation, leader-

member exchange and knowledge management are required. Beyond that, school leaders’ 

and teachers’ mindsets and attitudes are closely related to leadership behaviour, organisa-

tional capacities and innovative behaviour. Adapting the open innovation mindset and 

not-invented-here syndrome to the school context revealed the relevance of individuals’ 

attitudes and mindsets, especially in situations of change and innovation. 

 

5.2 Limitations and Future Research 

This dissertation has provided novel insights into the diverse factors influencing the im-

plementation of open innovation in schools. Nevertheless, the following limitations must 

be considered. 
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The data analysis performed in all three research articles is based on school lead-

ers’ and teachers’ self-reports, which poses the risk of measuring unilateral perspectives. 

Whereas Articles 1 and 2 relied on school leader data derived from Germany only, the 

analysis of the third article combined teacher and school leader data obtained from Ma-

laysia in a multilevel analysis. Thus, data from school leaders and teachers with different 

cultural backgrounds and the various relationships between school leaders’ and teachers’ 

perceptions extended the findings on the predictors of open innovation in schools. Nev-

ertheless, the effects of the implemented innovation on students’ learning were not meas-

ured and could not be analysed. Generally, measuring innovation success is a challenge 

that is critically discussed in research (Nandal et al., 2020). Especially in education, meas-

uring innovation success is complex, as the relationship between innovation and perfor-

mance is not straightforward but, rather, dependent on individual situations and contexts 

(Halász, 2018). Still, including student performance data and students’ individual percep-

tions of their teachers’ and school leaders’ innovativeness and the overall school climate 

would significantly enrich the results and reveal the value of the implemented innova-

tions. 

Furthermore, the analysed data were cross-sectional; accordingly, changes in 

school leaders’ and teachers’ behaviour were not observed, and the results cannot be gen-

eralised. Considering that mindsets and attitudes can change, e.g. through experiences 

and debiasing practices (Burcharth & Fosfuri, 2015; West & Bogers, 2014), measuring 

longitudinal data would provide valuable insights regarding how open innovation prac-

tices change knowledge cultures and individuals’ innovativeness over time. Also, exami-

nations of the sustainability of implemented innovations and continuous adaptation pro-

cesses are of great interest in quickly changing knowledge societies. Given the individual 

nature of the open innovation strategies that can be effective for organisations 

(Chesbrough & Bogers, 2014), the inclusion of control variables in the analysis, e.g., 

school location, school size and years of experience as a school leader or teacher, would 

provide more profound insights and allow for specific recommendations regarding 

schools’ innovation practices. 

Overall, the design of the separate research articles positioned school leaders as 

central actors with the responsibility to create the conditions for open innovation. Against 

this background, school leaders’ mindsets, attitudes and leadership behaviour were pre-
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dominantly modelled as independent variables. However, recognising the emerging and 

multilayered contexts in which school leaders act (Bryk, 2010; Hallinger, 2011), more 

research is needed on the antecedents of leader emergence, behaviour and attitudes. Re-

garding the hypothesised circularity of open innovation capacities, shedding more light 

on mutual independencies and larger contextual conditions would provide more extensive 

insights and allow researchers to derive implications for professional and system devel-

opment. 

Another topic that should be of concern for future investigations is the relationship 

between the effects of stress, emotions and job demands on creativity and individuals’ 

resistance to collaboration and change. Mainly, time pressure negatively affects individ-

uals’ creativity (Huang & Yu, 2025), and emotions determine how stressful situations are 

perceived, leading to enhanced performance or cognitive overload, which reduces the re-

sources devoted to creative thinking (Fredrickson, 2001; McEwen, 2007; Sweller, 1988). 

Thus, school leaders’ innovation management plays an important role in reducing stress 

through organisational structures (Hakan Toytok, 2016). Observing and analysing these 

factors could provide a deeper understanding of the sources of negative attitudes and 

mindsets and how they determine the resources that allow schools to be creative and in-

novative organisations in demanding contexts. 

 

5.3 Research Implications and Contributions 

The dissertation’s findings have important implications and make contributions that will 

be useful for scholars and practitioners, as they offer novel insights into open innovation 

in education. The central aims of the dissertation were to extend the knowledge base and 

empirical evidence regarding how open innovation can be implemented in education and 

to pave the way to meaningful innovation in a modern educational environment, with 

schools being adaptive and innovative organisations. 

The multilevel research design of the third article revealed the multidimensional-

ity and interconnectedness of the various school stakeholders that must be considered 

when analysing innovation practices in schools. Knowledge sharing and acquisition; in-

corporating individual groups’ perspectives, backgrounds and attitudes and anticipating 

the effects on macro-level outcomes are fundamental for developing future research stud-

ies and practical interventions. 
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Research Articles 2 and 3 offered different perspectives on the dynamics of open 

innovation in the school context. On the one hand, external knowledge was revealed to 

be a vital resource for teacher innovativeness. On the other hand, specific conditions in 

schools and teachers’ positive attitudes towards external knowledge are crucial in imple-

menting open innovation. Combining the theories of open innovation and absorptive ca-

pacity and arranging the processes circularly, the advantages that result from external 

knowledge acquisition and utilisation can transform schools’ knowledge bases and capa-

bilities. Eventually, these concepts even sustainably change individuals’ attitudes and fu-

ture processes of knowledge exchange and open innovation (Todorova & Durisin, 2007). 

Accordingly, implementing open innovation in schools may also encourage individual 

and organisational development and enable effective leadership, responsibility apprecia-

tion, tangible goal setting and the development of action plans (Kohn, 2024; Kwan et al., 

2022). 

Furthermore, the results of the research articles underscore the fact that open in-

novation depends primarily on the individuals within an organisation their attitudes, 

mindsets and capacities. Strengthening awareness of how powerful one’s attitudes and 

mindsets are can create room for self-reflection and critical analysis and an understanding 

of individual behaviour, capacities and biases. Thus, teachers’ and school leaders’ profes-

sionalisation programs should address the impact of fixed and growth mindsets as well as 

negative attitudes and facilitate strategies to overcome these. Therefore, understanding 

the origins and development of mindsets and considering the role of individual desires in 

action formation could be a starting point in the professional development of school lead-

ers (Gollwitzer, 1990; Gollwitzer & Keller, 2016). More fundamentally, rethinking the 

professions of school leaders and teachers would be appropriate in the context of the 

changing environments, requirements and growing networks in which school leaders and 

teachers operate. Following Fullan (2016), teachers and school leaders shifting profes-

sions necessitate a new skill set focusing on collaboration, openness and less control. 

However, developing new skills requires changing the perspective and developing differ-

ent ways of thinking that enable collaboration and capacity building (Kaser & Halbert, 

2009). 

Overall, the dissertations’ results support the central role of school leaders in man-

aging knowledge creation and innovation in a quickly changing global world. Holding 
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that responsibility, school leaders must, on the one hand, be educated about methods and 

strategies via which to foster knowledge exchange and a positive innovation climate in 

their schools. On the other hand, they must be aware of their impact and the relevance of 

their mindsets and attitudes on innovation and knowledge sharing. At the same time, it is 

essential to make room and take time to consciously consider existing internal knowledge, 

capacities and attitudes and explore and realise the potential of external networks and 

partnerships for future innovation (Ismail et al., 2023). 

Open innovation should not be understood as the master key that helps school 

leaders manage easily and automatically boost innovation and school development in a 

top-down process. However, if realised holistically in line with individual schools’ needs, 

possibilities and goals through specific leadership that creates an environment and culture 

of collaboration and co-creation with opportunities for active knowledge exchange and 

participation, the benefits of open innovation can be accessed and support schools in be-

coming adaptive organisations. 

Against this background, open innovation in education not only offers a new ap-

proach to organising knowledge exploration and transfer (Pietsch et al., 2023; Pietsch et 

al., 2024), but also paves the way for schools to become innovative organisations that can 

develop effective teaching and learning settings based on the knowledge, perceptions and 

experience of diverse experts. 
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