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Abstract: Background/Objectives: The paper investigates digital leadership in primary education,
focusing on the digital competencies and views of teachers' leadership in West Greece. Its main
purpose is to research how different styles of leadership affect teachers' satisfaction and the
adoption of digital practices and to find out the gaps in digital skills among educators; Methods: A
quantitative research design was adopted, whereby a structured survey was administered to 105
primary school teachers. Multiple statistical analyses were carried out to explore the relationships
between leadership styles, demographic factors, and digital competencies with a special focus on
transformational leadership; Results: These results show that transformational leadership
significantly influences teachers' satisfaction and the adoption of digital leadership practices, which
indicates its critical role in fostering digital transformation within schools. There is a considerable
gap in teachers' digital competencies, which implies a real need for the development of specific skills
in this respect. Concerning the demographic variables, neither gender nor age had any significant
relation with the leadership styles, while postgraduate education showed a positive association with
more advanced leadership practices; Conclusions: This could be considered a very important
leadership role of school directors in driving digital transformation and an argument for
professional development programs in bridging the digital skills gap among teachers. This research,
therefore, provides a call for expanded studies to offer more holistic insights on effective digital
leadership in education, in support of high-performance digital education ecosystems.
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1. Introduction

Over the last several years, the rapid development of ICT has played a substantial and important
role in the development of new policies and has had a major impact on the way knowledge is
accessed. In the age of the internet and the digital revolution, information is power and the way in
which it is searched, analyzed, stored, disseminated and generally used and exploited is a powerful
tool in the hands of those who know and can "process" it and give it meaning and value [1,2]. As a
result, a new form of leadership has emerged, e-digital leadership, which promotes innovation and
change using technology. The systematic use of an organization’s technological applications and
achievements and digital data enables the leader to influence attitudes, thoughts, behaviors and
emotions towards a common goal [3-5].

Despite the ongoing digital revolution, to date the term digital leadership has not been fully
clarified, but it is now clear that analyzing it is not enough to describe digital administration, i.e. the
electronic, or digital, processing of administrative procedures or actions [6-9]. Digital leadership
deploys, manages and applies an organization’s technology and digital data to improve its

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202412.0372.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 December 2024 d0i:10.20944/preprints202412.0372.v1

performance and achieve its business goals. It is about leveraging the digital data of a business-
organization and about leveraging digital market trends. It aims at leadership, innovation and
change, taking advantage of the possibilities and opportunities offered by ICT and the internet and
of course the use and exploitation of new ways in which administrative and organizational processes
can be carried out to make an organization’s performance more effective (European e-Competence
Framework 3.0, 2014) [3,10-13]. The digital revolution has resulted in a change in the organizational
patterns of companies and organizations, the creation of more work teams, the boom and growth of
teleworking and therefore distributed leadership, which relies on new communication tools that
leaders must coordinate and manage [14]. All leadership tasks and activities are performed through
electronic channels, building relationships beyond the narrow functional-geographical boundaries of
a company or organization [15-19]. As a result, the landscape in the field of business and
organizational management is changing radically, so that even schools as a living organization and
school systems around the world must adapt to respond to the great and relentless technological and
digital changes that the new ICT and internet reality demands [20]. Teaching and learning processes,
as well as school organization and leadership, are changing and adapting to the new digital reality
[21,22].

Background and Rationale

In the last decade, the use of digital tools in and by educational institutions has become a popular
topic, and digital leadership has strongly gained ground. Enhanced student learning and heightened
work flexibility and mobility are typical reasons for integrating digital tools into the educational
domain. Introducing digital tools into a learning environment is based on a strong theoretical
background and is important for contemporary educational processes in response to diverse learners'
personalized demands [3]. Despite such developments, a school setting that was not attractive for
students should be reshaped, adopting technologies that promote learning. In addition, schools, and
especially teachers, have encountered challenges with respect to deploying technologies; they are
responsible for upscaling digital literacy, also to avoid facilitating 'digital contradictions." Although
many schools have started to implement and diffuse digital resources in classes and overall school
practices, an essential divide exists in schools. Schools exhibit both digitally influenced and non-
digitally influenced practices, and that digitally influenced schools have more resources than non-
digitally influenced schools [23-25]. The literature does not provide the factors that enable decisions
for digital transitions, and it also offers inadequate knowledge and limited measurements concerning
digital leadership in schools. Despite an evident and strong need for digital leadership, a gap exists
in conceptual understandings of digital leadership in the school education context [26-28].

A synthesis of this background shows that schools are shifting to more organic and student-
centered learning processes. Social practice theory, praxeology, and sociometrical approaches, such
as distributed leadership in context, could be applied to examine the shift in leadership styles. These
studies support the present work as a critical framework for understanding digital leadership and
managing change [29]. Thus far, however, studies are devoid of digital leadership and the
involvement of digital tools for decision-making. This study is non-compensatory in this context, and
due to the limitations of the data from the elementary education context, we do not take an exclusive
stand. The early adopter approach in this routine study, however, does attempt to point the educator
discourse toward the leadership of digital innovation [30,31].

2. Literature Review

Digital technology use has become an integral part of our daily lives and is continuing to grow.
The increase has also impacted the role that administrators have in educational institutions. New
technologies are changing the ways schools operate, teachers teach, and administrators lead. While
there is still no common theoretical framework widely accepted to illustrate the digitally connected
world, educational systems are becoming unified with ubiquitous digital systems. The use of digital
technologies provides a window into a growing world of information that is governed by data —
rarely sparse and increasingly unstructured [32-34]. Changes in technology impact education and
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have implications for how students perform. Consequently, changes to the construct of interest in
conjunction with new methods of measurement contribute to the recent popularity of Big Data
Science [35-39].

The term digital leadership is associated with digital technologies and suggests a new
mechanism. For the purpose of this study, the driving mechanism of digital leadership is the
supporting big data technologies. A quick skim through the literature highlights theories, ideas, and
thoughts of digital leadership that are grounded in today’s technology. However, this comes at a cost
- the literature is rich in theories but largely devoid of any discussion related to the practical
implications of digital leadership [40]. Despite the lack of published work on a wide variety of
theoretical constructs of digital leadership, data mining techniques are slowly transforming the
educational landscape. Data mining, educational data mining, and/or learning analytics are
collectively a set of statistical and machine learning methods, algorithms, models, tools, software,
and programming languages. Support for these data mining techniques has yielded great success.
Those who use them creatively have consigned anecdotes to the realm of literature and have shown
great promise negating the endowment effect that negatively impacts the traditional classroom
[41,42]. However, by analyzing and transforming digital data, a growing number of student and
educational practitioner-friendly software packages have made big data less jargon and more easily
available to the practitioner. Given these circumstances, this study moves in a different direction than
previous work on digital leadership. It specifically examines data for a given teacher’s school class
and analyzes the teacher as a digital practitioner prior to transitioning to a big data set [43-45].

Leadership has been evolving over the last decades, moving toward decentralization and
diffused processes due to accelerations in social, economic, political, and technological change. So-
called “new leadership” theories highlight the importance of processes aimed at involving and
empowering people and communities to develop capacities that value the knowledge and expertise
of the group [46]. In this context, the development of digital leadership in schools has been recognized
as a key component in several educational approaches, as it represents a behavior based on a
combination of skills and characteristics linked to individuals aiming to promote a shared vision
about digital technology [47]. Digital leadership is often referred to in the education literature, and
more specifically in the field of K-12, as the cognitive, behavioral, and dispositional attributes of a
leader that promote the effective use of digital technologies and the attainment of educational goals
and targets [48-52].

To this aim, individuals will be able to model an understanding of how to develop their own
digital capabilities, like vision and the will and ability to act in new and creative contexts with a
continuous eagerness to learn, plus a willingness to collaborate, to question the status quo, having
the courage to try alternatives, engaging in self-care and self-awareness, and engaging in reflection
and self-evaluation. A digital leader must reflect and promote a vision of digital fluency up to a spirit
of innovation, probably more extreme in perspectives, because they care above average about cultural
and societal evolution. Practicing by initially blending analog and digital technological elements and
expectations will afford the tool-based and sector-based experience required for a digital leader
[44,46-48]. Moreover, it is still argued in educational settings that digital leadership should represent
an innovative type of leadership behavior compared to traditional leadership theories shaped in a
pre-digital era [49]. The leader is influenced by the environment, and this type of environment can
foster a digital leader state of mind [53-57].

2.1. Digital Transformation of School Administration

In most national educational systems, digitization has entered the school administration area.
Through the collection and analysis of data related to primary education providers, educational
systems can be aware of improvement points and performance measures and derive appropriate
strategies [58]. Educational organizations can take advantage of benefits such as cost-effective and
personalized real-time services, data-driven analytics using big data platforms, and robust
cybersecurity systems. Modern organizations, no matter their field of operation, now have access to
powerful tools that use big data and analytics techniques to create knowledge, unlock executive and
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managerial skills, and make decisions to accelerate growth [59-61]. Adopting digital solutions,
sometimes called connecting different public services under the same digital umbrella fulfills a wide
concept, simplifying and facilitating the citizen's journey through the public sphere [62-66]. The
application of digital tools is of benefit in terms of governance. Through a government's supportive
framework, the decision-making process speeds up. One subcategory in this context, i.e., e-education,
is also relevant. By adopting different digital tools, schools can transform processes and
methodologies. Common terms are e-administration and e-procurement. When the classroom
environment is integrated and permanently connected to the digital world outside the school gates,
e-classroom tools become relevant. That is, when the connect and present concept is available for the
students, their educational journey becomes possible [67,68]. The focus shifts from receiving
knowledge to being involved in the learning journey. Handling personal devices in primary schools
involves controversy. The pupils' — and their parents' — acculturation to the various devices in general
use in a digital society is no minor detail, yet the issue between supporting the applications that
pupils wish to use to become part of a society that has already adopted them and the concern with
deregulated use exists [69-73].

In Greece, in all public sector services, and certainly in educational institutions, most, if not all,
work is done electronically. The communication of school units with each other, but also with the
respective educational directorates, the processing of all electronic correspondence, the
dissemination of experiences and results, but also more practical issues concerning the operation of
the school, such as the data, the position, the seniority, the leaves of the teachers, but also grades,
absences, personal data, the timetable of the students, are now, for several years, registered and
processed through a single information system that aims to provide computerized support for school
units and the administrative structures of education in Greece, myschool (myschool.sch.gr). Through
the portal www.gov.gr, in the context of e-government, dozens of educational "acts" such as
certificates, applications, registrations, transfers, electronic registers, etc. are fulfilled electronically
[74-78].

In addition, the Panhellenic School Network (PSN), the national network and internet service
provider (ISP) of the Ministry of Education, the network that connects all school and administrative
units of primary and secondary education, ensures the digital presence of all school units. It provides
and promotes advanced services for the administrative organization and support of the educational
process, such as e-mail, teleconferencing, hosting of websites and blogs, geospatial imaging of school
units, electronic inventory of technological equipment, school library management system, modern
and asynchronous tele-education platforms, multimedia services, etc. (www.sch.gr). Especially in
recent years, on the Covid-19 pandemic and the protection measures, the need for the digital
transition of school units, both at the pedagogical and administrative level, has become more
imperative for the smooth promotion of the educational process. Nowadays, the classroom has
become an e-classroom, the blackboard became a shared screen, all educational meetings became
videoconferences, webinars and modern and asynchronous tele-education platforms the new, now
consolidated, reality.

Already since July 2019, a new public administration unit, the Ministry of Digital Governance,
has been established, which has as its mission "the continuous promotion of the digital and
administrative transformation of the country and its adaptation to the rapidly changing international
environment, through the formulation of the framework, rules and operating conditions, with the
aim of optimizing the operation of the state..." (Ministry of Digital Governance). In 2020, it issued the
Digital Transformation Paper 2020-2025 which outlines the planning and guidelines that will
implement the digital transformation of the Greek society and economy (digitalstrategy.gov.gr). The
objectives of digital transformation, among others, are the development of digital skills of all Greeks,
the strengthening and support of digital innovation and the integration of modern technologies in all
sectors. In the field of education, in cooperation with the Ministry of Education and Religious Affairs,
the aim is to "strengthen the digital experience at every level of education, including the
administration of education, the educational process and services to citizens" (digitalstrategy.gov.gr).
All the above-mentioned services simplify procedures, eliminate the bureaucratic structure of the
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administration, facilitate the administrative work, digitize the services and contribute to the
upgrading of the administrative and pedagogical work of the school. In contrast, of course, we are
talking about a huge amount of digital data and information that not everyone can and should have
access to. This raises serious issues of access, management, encryption and security of personal and
sensitive data (which are not within the scope of this paper).

2.2. The Role of the School Director as a Digital Leader

The role of the School Director as a visionary leader in technology and digital innovation holds
immense significance in today's rapidly evolving educational landscape. In an era where
technological advancements are reshaping the way we teach and learn, the School Director plays a
pivotal role in driving the integration of technology into the fabric of education. As a leader, the
School Director must possess a deep understanding of emerging technologies and their potential to
transform learning experiences. They need to be aware of the latest trends, tools, and platforms,
making informed decisions about their implementation in the school ecosystem. Their visionary
approach is crucial for harnessing the power of technology in optimizing teaching methodologies,
enhancing student engagement, and fostering a future-ready mindset among the school community
[16,46,79].

The School Director's digital leadership extends beyond just incorporating technology into
classrooms. It encompasses cultivating a culture of innovation that embraces digital literacy, critical
thinking, and creativity among both students and staff. They must nurture a supportive environment
that encourages experimentation, risk-taking, and collaborative problem-solving. Furthermore, the
School Director should collaborate with stakeholders at all levels to develop a comprehensive
technology plan that aligns with the school's vision and goals [80,81]. This involves engaging teachers
in professional development opportunities that empower them to effectively utilize digital tools and
resources. The Director must provide ongoing support and training, ensuring that educators have
the knowledge and skills to leverage technology in impactful ways [25,44,82-85].

Moreover, the School Director as a leader in technology and digital innovation must advocate
for equitable access to technology resources. They need to address the digital divide, ensuring that
every student has equal opportunities to benefit from technology-enhanced learning experiences
[86,87]. This may involve securing funding, forging partnerships with technology companies, and
exploring creative solutions to bridge the gap. In conclusion, the role of the School Director as a leader
in technology and digital innovation is multidimensional and far-reaching [88-93]. They must
possess a holistic understanding of technology integration, spearhead a culture of innovation,
collaborate with stakeholders, empower educators, and champion digital equity [94]. By embracing
their leadership role, School Directors can transform education, equipping students with the
necessary skills and competencies to thrive in the digital age [95-98].

2.3. Digital Leader Characteristics

A digital leader is one who combines strategies, techniques and forms of leadership centered on
technology and its use, aiming at innovation and change, to facilitate learning and improve the
efficiency of an organization [99]. Researchers in studies [94-99] argue that if a school principal
promotes technology and innovation successfully, then he or she is more effective. Based on what we
said above about the digital transformation of the school unit, leaders - principals must be aware of
all the challenges they will have to face, have a clear vision for the development of their school and
emphasize their human resources (Lainas, 2004). Starting from the identification of colleagues who
will be able to contribute substantially to this transformation and motivating and training them to
become truly helpful, to having the strength and fortitude to overcome their own expectations of
themselves and transform from 'conventional' to 'digital’ leaders [8,22].

The digital leader must therefore have a set of knowledge and skills that allow him/her to
develop innovative ICT-related standards at all stages and levels of an organization in planning,
organizing, managing and controlling both administrative and pedagogical work [. It is the one who
must first face positively the use of new technologies and be able to use effectively the digital ICT
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tools in both administration and teaching [100]. According to studies like [8,22], the digital leader

must:

*  To define and promote the digital vision and the technological goals of the school unit.

*  To stimulate technological change in schools.

*  UseICT and the internet themselves and take advantage of the opportunities they offer.

* To provide resources for the school's technological infrastructure and its continuous
improvement and upgrading, based on the needs of students and teachers.

=  Strengthen policies to promote innovation and develop professionally in the field of technology
and its integration in pedagogical work.

* To raise awareness of the uses of ICT and their importance to the educational workforce and to
provide professional and technological development opportunities for teachers as well.

Moreover, it is important that there is systematic monitoring of ICT developments, as
technological training should be renewed and updated frequently. In addition, a key characteristic of
the digital leader is to promote teamwork, interaction and communication among all members of the
school. The digital world requires collaboration, experimentation and variety in thoughts and actions,
as well as a continuous commitment of all members towards this direction, therefore continuous
training through trainings, motivation and freedom of access for teachers to the school's technological
infrastructure contribute to the acquisition of educational and technological skills for all. The e-leader
must practically guide and reinforce the required change in the entrenched school culture, commit to
the change and monitor its progress and development. In other words, he or she needs to have both
strategic and business and digital knowledge (www.eskills-lead.eu). Principals who are comfortable
with ICT more readily promote its integration into both the educational process and administration
[101].

Since 2001, the International Society for Technology in Education (ISTE), a global organization
active in technology education curricula that aims to improve learning, support teaching, and guide
technology professionals (NETS for teachers, 2008), has published the National Educational
Technology Standards for Administrators (NETS-A). In addition, it issued the ISTE standards for
coaches, teachers, computer educators, and students, all of which are essential for the effective use
and utilization of technology in schools to support learning and enhance school performance. In 2009
the NETS-A was updated to consider the entry of new technologies into the workplace and the need
for managers to be able to create learning environments aligned with the evolution of technology. It
therefore includes five (5) standards that represent skills that school leaders-managers should have
in an ever-changing technological environment. According to these, technology leaders:

»  provide a technology-focused vision for all members of the educational unit

*  create and maintain a digital learning culture

*=  promote an environment in which technology is used, and digital resources are exploited
*  manage their schools with effective use of technology; and

*  model and understand social, ethical and legal issues related to digital technologies [102].

In addition to expertise, a digital leader must have the ability to manage the increasing
complexity of ICT use, to cope with constant changes, to recognize and exploit digital trends and
opportunities, to have an open mind, to take initiatives and risks, to be modernizing and not afraid
to follow new trends. He also needs to have empathy, be supportive, communicative, promote a
positive climate of cooperation and solidarity with the aim of a more people-centered leadership that
will lead to greater satisfaction, empowerment, and commitment of human resources (Manders,
2008). Leadership, in this way, can extend to more than one person and take place through the
collegiality, inclusivity, interaction and co-performance of members who are jointly aiming for the
digital vision of their school. This may refer, in addition to the transformational type of leadership of
course, to the distributed leadership style. After all, researchers in the literature [103] argue that all
leaders choose which leadership style to follow from the same set’ of leadership practices, but what
really differs is not the leadership style per se, but the way one practices it [104].

Utilizing human resources according to their potential, involving everyone in the digital
transformation of the school unit, training them to upgrade and develop their knowledge and skills,


https://doi.org/10.20944/preprints202412.0372.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 December 2024 d0i:10.20944/preprints202412.0372.v1

7

both pedagogical and administrative, involving everyone and creating long-term "value" for all in
the digital upgrading of the school, often makes it difficult to distinguish between formal and
informal leaders. The collective action and reciprocal nature of leadership is often more important
than the title of leader and reflects the practice of distributed leadership [105].

2.4. Digital Skills

The rapid technological development, the innovations of the modern era and the appropriation
of social media, Al-Artificial Intelligence, robotics, the STEAM (Science, Technology, Engineering,
Arts, Mathematics) model, the IoT (Internet of Things), have shaped a new social, business, and
educational reality. Employees, like apprentices, of the modern era are called upon to meet new
challenges and acquire skills that will make them more "modern", productive, efficient, and ready to
cope with rapid digital changes. The effort to continuously renew and upgrade the skills of
professionals and workers, lifelong learning, is key to the future sustainability of any modern
economy at all levels (Digital Skills and Jobs Platform, 2023). Digital literacy is essential for working,
learning and active participation in society. It refers to the use of the range of digital technologies and
achievements to inform, communicate and solve problems in all aspects of life in an appropriate way.
This also implies a safe, ethical, and responsible consciousness in the use of technology, as well as
respect for digital ethics and human rights [106]. That is, digital literacy must be consistent with
digital citizenship, the rules of conduct that govern the responsible and correct use of digital
technologies. The European Commission's Digital Skills and Job Coalition (DSJC) has identified the
need for digital skills development in four (4) groups:

»  Digital skills for all: fostering digital skills for all citizens to become digitally competent and
active in today's social reality.

»  Digital skills for the workforce: cultivating digital skills in workers, both active and potential, to
enable them to contribute to the development of the digital economy.

»  Digital skills for ICT professionals: cultivating digital skills for new technology professionals in
all sectors of industry; and

=  Digital Skills in Education: cultivating digital skills in a lifelong learning perspective for both
students and teachers (European Commission, 06/2022).

Since 2015, the European Commission has been measuring citizens' digital skills with the Digital
Skills Indicator (DSI). According to Eurostat's DSI, in Greece, in 2020 the population with digital skills
was only 52% of adults, with the European average being 61%.

In general, our performance is low compared to the rest of Europe (25th out of 27 countries) in
terms of the DSI. In 2017, Greece, Croatia and Italy were the lowest performing countries in the DSI
in terms of broadband infrastructure deployment and quality. Similarly in 2018, Greece, together
with Romania and Italy, have the weakest performance in the Digital Economy and Society Index
(DESI). Denmark, Finland and Estonia, on the other hand, have the highest performance in the use
of digital technologies, especially in their public sector and public administration (Digital Skills and
Jobs Platform, 2023). This makes it imperative that Greeks participate in training programs to acquire
digital skills (Ministry of Digital Governance, 2023). The new DSI 2.0 introduced in 2022 measures
citizens' online activities in the last quarter in five specific areas:

* information literacy and data literacy
* communication and cooperation

= digital content creation

*  security and

=  problem solving

and is used to monitor the European Union's target of reaching at least 80% of the EU population
with at least basic digital skills by 2030 (European Commission, 07/2022).

As highlighted in the European Union Digital Education Action Plan (2021-2027), the
development of digital competences by teachers is among the key areas for action for a high-
performance digital education ecosystem (Digital Skills and Jobs Platform, 2023). Training in such a
modern digital reality is a key and very important pillar for the development and evolution of
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learners and trainers. It requires the involvement of all stakeholders - teachers, learners, parents,
employers - so that everyone can become digitally 'competent' and contribute accordingly (Digital
Skills and Jobs Platform, 2023). More specifically, in terms of education, educational institutions, and
in this case schools, should not function as closed communities, but as part of the wider environment
in which they must adapt and perform. Moreover, as mentioned above, they need to adopt changes
and innovations in both their structure and operation to cope with the new digital reality [. A decisive
role in this is played by the school principal who must follow the changes and become a digital leader
who, along with the digital characteristics that we have mentioned above, needs to cultivate some
digital skills.

For over a decade, the European Commission has been at the forefront of monitoring the
evolving demand and supply of e-skills. Thus, it promotes user competences required for the
effective application of ICT systems and devices, the use of common software tools, as well as
specialized tools supporting organizational and business functions and, more generally, the "digital
literacy" of individuals, i.e. the skills needed to use ICTs confidently and critically for work, leisure,
learning and communication. It also promotes e-business skills needed to exploit and use the
opportunities provided by ICTs, and particularly the Internet, for new ways of conducting business,
administrative and organizational processes (Publications Office of the European Union, 2013). This
means greater investment in high-tech leadership skills where people are at the center. The European
Agenda for High-Tech Leadership Skills, through dozens of experts who contributed to its
development, proposes six (6) strategic areas where Europe can seize the challenges and
opportunities for digital-ready technology leaders in industry, education, and training (European
Commission, 2017). Europe's six (6) strategic priorities for digital leadership skills are Cloud
Computing, Big Data Analytics, Social Media, Internet of Things, IT Legacy Systems and Mobile. The
ability of a country to strengthen efforts to continuously renew and upgrade the skills of its workforce
is the most important factor in ensuring its future presence and competitiveness. In education,
investment in digital teaching and learning resources, as well as the complementary development of
digital competences by teachers, are among the key areas for action for a high-performance digital
education ecosystem, as highlighted in the EU Digital Skills and Jobs Platform 2021-2027 (Digital
Skills and Jobs Platform, 2023).

More specifically, based on the above and according to the study [8], a list of digital skills that a
digital leader in education should have to be able to guide the members of the school community
towards the digital era and its needs, but also to make the most of the opportunities and possibilities
offered by ICT is the following:

* BigData

*  cloud computing

*  ERP systems

*  social media

*  Mobile Apps & Web Development
»  digital architecture

*  security skills

*  complex business systems

2.5. Aim of the Research

The purpose of this research is to investigate the leadership style that principals apply or would
apply if they were in a managerial position, as well as the degree to which they display digital
leadership skills. More specifically, it examines which leadership style is the one that most of them
follow or would follow, what is the relationship with leadership outcomes and, in addition, which
digital skills they believe digital leaders of school units should have and which ones they believe they
possess. The individual questions that are posed for answering through this research are:

[RQ1] Which leadership style do/would primary school teachers apply if they are/were
principals?

d0i:10.20944/preprints202412.0372.v1
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[RQ2] Does the leadership style differ according to certain characteristics such as gender, age,
level of study, school organization, etc.?

[RQ3] To what extent are digital skills recognized among teachers at the primary level?

[RQ4] Are digital skills related to any characteristics of teachers, such as age, gender, etc.?

[RQ5] Is "having" digital skills associated with a particular type of leadership?

3. Materials and Methods

Research Sample

The sample of the survey consists of 105 teachers, permanent, substitute and hourly paid
teachers, teachers, principals, as well as teachers of specialties of primary schools in the region of
Western Greece. The responses were collected during the last two months of 2022.

Data Collection

The method followed for data collection was the completion of a questionnaire, which was
designed through the Google Forms application and distributed to teachers' friends for completion,
as well as sent by e-mail to all primary schools in the region of Western Greece and completed
electronically. The questionnaire is widely used in the research field as a data collection tool due to
the ease of sharing and collecting the results.

In this case, a questionnaire was used with closed-ended questions consisting of three parts. The
first part included questions related to the demographic characteristics of the teachers such as gender,
age, level of education, work relationship with the school, years of service, specialization, etc.

The second part consists of the study [14] Multifactor Leadership Questionnaire (MLQ) (Form-
5x), a weighted and widely recognized and used data collection instrument proposed by Bass in 1985
(and since then revised several times) to measure leadership style. The MLQ measures the
dimensions of the three leadership styles, transformational, transactional and passive-avoidant, and
additionally measures three key dimensions a) teachers' extra effort, b) their satisfaction with the
leadership of the school unit, and c) the effectiveness of the leader, which have to do with Leadership
Outcome.

More specifically, the MLQ includes forty-five (45) closed-ended questions of which thirty-six
(36) address the nine (9) dimensions of the three leadership styles, with four (4) questions for each
dimension, and the remaining nine (9) questions measure the leadership outcome. Specifically, the
questionnaire measures transformational leadership based on five factors: i) idealized influence,
based on the leader's characteristics; ii) idealized influence, based on the leader's behavior; iii)
inspirational motivation; iv) activation of mental abilities; and v) leader's individualized concern for
others. It measures the dimension of transactional leadership based on the dimensions: i)
performance-based reward and ii) active management by exception and finally passive leadership
with the factors: i) passive management by exception and ii) laissez-faire leadership.

Finally, the third part of the questionnaire consists of a total of seven (7) closed-ended questions,
which were also used in the similar research by Antonopoulou et al. (2021) and are related to digital
leadership and the digital skills that teachers believe they possess as well as those that they believe a
school leader should have. The questions are rated on a five-point Likert scale, ranging from "not at
all" (1) to "almost always" (5).

Statistical Processing

The responses collected from the completed electronic questionnaires were checked for accuracy
and completeness, coded, and entered a database of the statistical software SPSS. Each row of the
database contains the total number of responses of a respondent, while each column contains the total
number of responses to a question. The questions asked by the sample members are variables that
can be classified into categorical (demographic characteristics, digital attributes) and ordinal
(leadership style, leadership outcome, number of digital attributes). Frequency - percentage tables,
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percentage bar charts and pie charts were used for descriptive statistical analysis of the categorical
variables.

For the descriptive statistical analysis of the ordinal variables, the statistical measures of
minimum value, maximum value, mean value, standard deviation as well as the bar charts of means
were used. Correspondingly, for the inferential statistical analysis, the non-parametric Mann-
Whitney (for comparing the means of two independent samples), Kruskal-Wallis (for comparing the
means of three or more independent samples) and Wilkoxon Signed Ranks Test (for comparing the
means of two related samples) were used. To investigate the possible correlations between different
leadership styles (ordinal variables), Spearman's rho correlation coefficient was used. Further, the
possible dependence between ordinal variables was investigated through simple linear regression.
The reliability of the different scales of questions was measured using Cronbach's Alpha reliability
index, where values above 0.7 are considered satisfactory. Finally, a significance level of a=0.05 was
used for hypothesis testing of all statistical tests, correlations, and linear regressions.

4. Results

Most survey participants are female (81.0%), while about 1/5 are male (19.0%). Most respondents
are in the age categories of 41-50 (37.1%) and 51-60 (32.4%), have only a bachelor's degree (61.0%),
and are tenured teachers (82.9%). 39.0% of the sample members have more than 20 years of experience
and the majority (69.5%) teach in 6-12/elementary schools. Finally, 75.2% of the sample consists of
teachers and only 10.5% are or have been principals in the past (Table 1).

Table 1. Demographic characteristics of the sample (N=105).

FAQ QUANTUM
(N) (%)
Male 20 19,0
GENDER
Woman 85 81,0
<30 8 7,6
31-40 24 22,9
AGE

41-50 39 37,1
51-60 34 32,4
Degree 64 61,0
LEVEL OF STUDIES Retraining 7 6,7
Postgraduate 34 32,4
Permanent 87 82,9

WORK RELATIONSHIP
Deputy 15 14,3

WITH THE SCHOOL

Hourly employee 3 2,9
1-5 13 12,4
YEARS OF SERVICE IN 6-10 11 10,5
PRIMARY EDUCATION 11-20 40 38,1
>20 41 39,0
<4/institution 1 1,0

4-6/institution 5 48
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ORGANISATION OF THE 6-12/institution 73 69,5
SCHOOL TO WHICH YOU o

ARE ASSIGNED >12/institution 26 24,8

Teachers 79 75,2

SPECIALITY Specialities 20 19,2

Information Technology 6 57

HAVE YOU BEEN OR ARE Yes 11 10,5

YOU A DIRECTOR? No 94 89,5

4.1. General Picture of Leadership Styles

Using the Multivariate Leadership Questionnaire (MLQ), the sample members were asked to
indicate the extent to which they exhibit certain behaviors, on a scale from 1 (Not at all) to 5 (Almost
always) by answering 43 questions in order to explore their profile in relation to the leadership style
they adopt as managers or would adopt if they were to take up a managerial position. Digital
leadership was measured in a similar way, using the 5 relevant questions. For each sample member,
the average of the responses given for each leadership style is calculated and an individual mean
score ranging from 1 - 5 is obtained. The higher the score recorded, the more the respondent adopts
that leadership style. Cronbach's Alpha indicates that the reliability of all the question scales is very
satisfactory since its values range from 0.776 (in the case of Transactional Leadership) to 0.947 (in the
case of Leadership Outcome). Particularly in the case of Digital Leadership, Cronbach's Alpha is
0.895. This value of the index allows us to consider that the 5 questions exploring this leadership style
belong to the same conceptual framework and can be represented by a new variable, as an average
of these 5 questions (Table 2).

Table 2. Description of the variables under consideration.

Cronbach's
N Min Max M.TI. TA
alpha
Transformational leadership 105 1,16 5,00 4,10 0,58 0,916
Transactional leadership 105 1,25 5,00 3,68 0,62 0,776
Passive - Avoidant leadership 105 1,00 4,88 1,69 0,59 0,791
Leadership outcome 105 1,00 5,00 412 0,74 0,947
Digital leadership 105 1,00 5,00 3,92 0,80 0,895

From the results, we find that the sample members adopt (or would adopt) to a very high degree
the Transformational leadership (M.T.=4.10) and the Transactional leadership (M.T.=3.68), with
relatively less intensity. The difference in the degree of adoption of these 2 leadership styles is
statistically significant (p<0.05). We also observe that respondents avoid adopting Passive - Avoidant
leadership (M.T. 1.69). In fact, this style is (or would be) adopted to a statistically significantly lesser
degree than both Transformational and Transactional leadership (p<0.05) (Table 3).
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Table 3. Exploring differences between leadership styles.

M.T. Standard deviation Test P-value

Transformational leadership 4,10 0,58 Wilkoxon Signed 0.000%*
Transactional leadership 3,68 0,62 Ranks Test ’

Transformational leadership 4,10 0,58 Wilkoxon Signed 0.000%*
Passive - Avoidant leadership 1,69 0,59 Ranks Test ’

Transactional leadership 3,68 0,62 Wilkoxon Signed 0.000%*
Passive - Avoidant leadership 1,69 0,59 Ranks Test ’

** The correlation is statistically significant at the 0.01 level.

4.2. Leadership Styles by Demographic Characteristics

In order to determine whether demographic characteristics have a statistically significant effect
on the leadership style adopted (or would be adopted), the Mann-Whitney and Kruskal-Wallis non-
parametric statistical tests were used.

First, we find that the gender of the respondents does not affect the extent to which they adopt
(or would adopt) each leadership style. Any differences presented are not statistically significant
(p>0.05) (Table 4).

Table 4. Leadership style - Gender.

Leadership P-
GENDER M.T. T.A. Test

Style value
Male 4,19 0,41

Transformative Mann-Whitney 0,527
Woman 4,08 0,62
Male 3,58 0,57

Transactional Mann-Whitney 0,578
Woman 3,70 0,64
Male 1,61 0,44

Passive Mann-Whitney 0,700
Woman 1,70 0,62
Leadership Male 4,30 0,56

Mann-Whitney 0,256
outcome Woman 4,08 0,77
Digital Male 3,89 0,80

. Mann-Whitney 0,825
leadership Woman 3,93 0,81

Similarly, age categories do not seem to have a statistically significant effect on leadership styles

(p>0.05) (Table 5).
Table 5. Leadership style - Age.
P-
Leadership Style AGE M.T. T.A. Test

value
<40 4,03 0,66

Transformative 41-50 4,12 0,41 Kruskal-Wallis 0,587
51-60 4,15 0,68

Transactional <40 3,53 0,64 Kruskal-Wallis 0,315
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41-50 3,71 0,51
51-60 3,79 0,71
<40 1,54 0,49

Passive 41-50 1,74 0,51 Kruskal-Wallis 0,179
51-60 1,76 0,73
<40 4,11 0,74

Leadership outcome 41-50 4,10 0,63 Kruskal-Wallis 0,538
51-60 4,16 0,86
<40 3,96 0,76

Digital leadership 41-50 3,94 0,75 Kruskal-Wallis 0,931
51-60 3,87 0,91

In terms of level of study, it seems that respondents with a postgraduate degree adopt (or would
adopt) more Transformational and Transactional leadership and less Passive leadership, compared
to their colleagues with only a degree. However, the differences presented are not statistically
significant (p>0.05) (Table 6).

Table 6. Leadership style - Level of education.

Leadership LEVEL OF P-
M.T. T.A. Test
Style STUDIES value
Degree 4,03 0,68
. Postgraduate
Transformative Mann-Whitney 0,147
Education - 4,22 0,36
Postgraduate
Degree 3,64 0,74
. Postgraduate
Transactional Mann-Whitney 0,268
Education - 3,75 0,38
Postgraduate
Degree 1,72 0,65
. Postgraduate
Passive Mann-Whitney 0,621
Education - 1,63 0,48
Postgraduate
Degree 4,07 0,82
Leadership Postgraduate
Mann-Whitney 0,282
outcome Education - 4,21 0,60
Postgraduate
Degree 3,90 0,87
Digital Postgraduate
Mann-Whitney 0,968
leadership Education - 3,96 0,70
Postgraduate

In contrast, work relationships appear to have a statistically significant effect on leadership
styles. Permanent teachers adopt (or would adopt) Transactional (M.T.=3.75) and Passive leadership
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(M.T.=1.73) to a greater extent than their Substitute-Temporary colleagues (M.T.=3.36 and M.T.=1.45
respectively). Years of service do not seem to have a statistically significant effect on the leadership
style adopted (although in this sample, digital leadership seems to be more prominent among
teachers with fewer years of service) (Table 7).

Table 7. Leadership style - Work relationship.

Leadership Style EMPLOYMENT M.T. T.A. Test P-value
Permanent 4,15 0,54
Transformative Vice-Chairman of Mann-Whitney 0,130
3,88 0,74
the Committee.
Permanent 3,75 0,60
Transactional Vice-Chairman of Mann-Whitney 0,015*
3,36 0,67
the Committee.
Permanent 1,73 0,62
Passive Vice-Chairman of Mann-Whitney 0,048*
1,45 0,36
the Committee.
Permanent 4,11 0,72
Leadership outcome Vice-Chairman of Mann-Whitney 0,505
4,17 0,86
the Committee.
Permanent 3,89 0,80
Digital leadership Vice-Chairman of Mann-Whitney 0,263
4,08 0,83

the Committee.

The same is not the case, however, with the organic nature of the school in which the research
participants teach (Table 8).

Table 8. Leadership style - Years of service in primary education.

Leadership YEARS OF P-
M.T. T.A. Test

Style SERVICE value
1-5 3,88 0,84
6-10 3,99 0,36

Transformative Kruskal-Wallis 0,417
11-20 4,17 0,45
>20 4,14 0,65
1-5 3,35 0,77
6-10 3,40 0,55

Transactional Kruskal-Wallis 0,070
11-20 3,73 0,46
>20 3,81 0,69
1-5 1,41 0,33
6-10 1,61 0,54

Passive Kruskal-Wallis 0,181
11-20 1,66 0,49
>20 1,82 0,72

1-5 4,19 0,99 Kruskal-Wallis 0,410
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6-10 3,98 0,41

Leadership
11-20 4,15 0,54

outcome
>20 4,12 0,88
1-5 4,02 0,91
Digital 6-10 4,27 0,65
Kruskal-Wallis 0,303

leadership 11-20 3,89 0,65
>20 3,84 0,93

The higher the organicity of the school, the more Transformational Leadership is (or would be)
adopted (p<0.05) (Table 9).

Table 9. Leadership style - Organizability.

Leadership Style ORGANIZATION M.T. T.A. Test P-value
<6/institution 3,54 1,14
Kruskal-
Transformative 6-12/institution 4,08 0,53 0,031*
Wallis
>12/institution 4,31 0,47
<6/institution 3,19 0,83
Kruskal-
Transactional 6-12/institution 3,72 0,60 0,217
Wallis
>12/institution 3,69 0,61
<6/institution 1,35 0,29
Kruskal-
Passive 6-12/institution 1,73 0,50 0,068
Wallis
>12/institution 1,65 0,82
<6/institution 3,65 1,28
Kruskal-
Leadership outcome 6-12/institution 4,07 0,72 0,066
Wallis
>12/institution 4,38 0,58
<6/institution 3,83 1,29
Kruskal-
Digital leadership 6-12/institution 3,86 0,82 0,387
Wallis
>12/institution 412 0,59

Finally, the present or former status of the manager as well as the respondents' specialty do not
seem to influence the adopted leadership style, leadership outcome or digital leadership (p>0.05)

(Table 10).
Table 10. Leadership style - Have you been or are you a manager?
Leadership Style DIRECTOR M.T. T.A. Test P-value
Yes 4,08 1,03
Transformative Mann-Whitney 0,226
No 4,11 0,52
Yes 3,58 0,88
Transactional Mann-Whitney 0,929
No 3,69 0,59

Passive Yes 1,50 0,39 Mann-Whitney 0,331
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No 1,71 0,61
Leadership Yes 4,10 1,11
Mann-Whitney 0,436
outcome No 4,13 0,69
Yes 3,75 1,19
Digital leadership Mann-Whitney 0,925
No 3,94 0,75

However, it should be mentioned that in this sample, past or present managers demonstrate less
Digital Leadership, while those holding the IT specialty demonstrate higher levels of Digital
Leadership, compared to their other colleagues (the differences are however not statistically
significant, with p>0.05) (Table 11).

Table 11. Leadership style - Specialty.

Leadership Style SPECIALITY M.T. T.A. Test P-value
Teachers 410 0,63
Kruskal-
Transformative Specialities 414 044 0,612
Wallis
Information Technology 399 041
Teachers 3,70 0,64
Kruskal-
Transactional Specialities 3,66 0,55 0,494
Wallis
Information Technology 3,50 0,67
Teachers 1,67 0,50
. Kruskal-
Passive Specialities 1,81 0,87 0,528
Wallis
Information Technology 1,50 0,60
Teachers 416 0,76
. Kruskal-
Leadership outcome Specialities 4,00 0,68 0,615
Wallis
Information Technology 4,08 0,74
Teachers 3,84 0,84
Kruskal-
Digital leadership Specialities 416 0,65 0,166
Wallis

Information Technology 427 0,52

4.3. Relationship of Leadership Outcomes to Leadership Styles

Spearman's non-parametric correlation coefficient rho is used to investigate the possible
relationship of different leadership styles with leadership outcomes.

Leadership outcome shows a large positive and statistically significant correlation with
transformational leadership (R=0.661) at the a=0.01 level. This implies that a high degree of adoption
of this leadership style coexists with effectiveness and satisfaction with leadership performance.
Similarly, leadership outcome also shows a high positive and statistically significant correlation with
transactional leadership (R=0.385) at a=0.01 level. In contrast, a negative and statistically significant
correlation is shown between Leadership Outcome and Passive - Avoidant leadership (R=-0.286).
Therefore, the high degree of adoption of this style coexists with low levels of leadership effectiveness
and satisfaction with leadership. If statistically significant correlations appear, there is a basis for the
application of simple linear regression to determine whether there is a specific dependence of
leadership outcome on each leadership style separately. The following regressions use leadership
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outcome as the dependent variable and each leadership style separately as the independent variable.
The related table shows the key parameters 3, R2 and p-value (Table 12).

Table 12. Correlation of Leadership Outcome with Leadership Styles.

Transformational Transactional Passive - Avoidant
leadership leadership leadership
R R! R!
Leadership outcome 0,661** 0,385** -0,286**

! Spearman's correlation coefficient rho. ** The correlation is statistically significant at the 0.01 level.

We find that transformational leadership has a positive (3=0.970) and statistically significant
influence (p=0.000<0.05) on leadership outcomes, i.e., the more this leadership style is adopted, the
greater the effectiveness and satisfaction of employees. Moreover, this independent variable explains
a large proportion of the variability in leadership outcome (R2=0.586). Leadership outcome is also
positively (=0.597) and statistically significantly influenced by transactional leadership
(p=0.000<0.05). Therefore, employee effectiveness and satisfaction are also fueled by the adoption of
this leadership style. This independent variable explains 25.5% of the variability in leadership
outcome (R2=0.255). Passive - Avoidant leadership does not appear to have a statistically significant
influence on leadership outcomes (Table 13).

Table 13. Dependence of Leadership Outcome on Leadership Styles.

Simple Linear . . Passive -
Dependent . Transformational Transactional .
. Regression . . Avoidant
Variable leadership leadership .
parameters leadership
Coefficient b 0,970 0,597 -0,177
Leadership
p-value 0,000** 0,000** 0,151
outcome
R2 0,586 0,255 0,020

** The influence is statistically significant at the 0.01 level.

4.4. Relationship Between Digital Leadership and Leadership Styles

Spearman's non-parametric correlation coefficient rho is used to investigate the possible
relationship between different leadership styles and digital leadership.

Digital leadership shows a high positive and statistically significant correlation with
transformational leadership (R=0.347) at the a=0.01 level. This means that the high degree of adoption
of this leadership style coexists with the high degree of adoption of digital leadership. Similarly,
Digital Leadership also shows a fairly large positive and statistically significant correlation with
Leadership Outcome (R=0.261) at the a=0.01 level. Therefore, the high degree of adoption of this style
coexists with high levels of leadership effectiveness and satisfaction (Table 14).
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Table 14. Correlation of Digital Leadership with leadership styles.
Transformational Transactional Passive - Avoidant Leadership
leadership leadership leadership outcome
R! R! R
Digital
0,347* 0,095 -0,173 0,261**
leadership

! Spearman's correlation coefficient rho. ** The correlation is statistically significant at the 0.01 level.

Since statistically significant correlations appear, there is a basis for the application of simple
linear regression in order to determine whether there is a specific dependence of Digital Leadership
on each leadership style separately. The following regressions use Digital Leadership as the
dependent variable and each leadership style separately as the independent variable. The related
table shows the key parameters (3, R2 and p-value.

From the results, transformational leadership has a positive (3=0.717) and statistically significant
(p=0.000<0.05) effect on Digital Leadership, i.e., the more this leadership style is adopted, the more
Digital Leadership is practiced. Moreover, this independent variable explains a fairly large
proportion of the variability of Digital Leadership (R2=0.271). Digital leadership is positively
(B=0.343) and statistically significantly influenced by transactional leadership (p=0.006<0.05).
Therefore, the ability to exploit and utilize new digital capabilities is also fueled by the adoption of
this leadership style. This independent variable explains 7.1% of the variability of Digital leadership
(R2=0.071). Regarding Passive leadership, it does not seem to have a statistically significant influence
on the degree of Digital leadership (Table 15).

Table 15. Dependence of Digital Leadership on leadership styles.

Simple
Passive -
Linear Transformational Transactional
Dependent Variable . . . Avoidant
Regression leadership leadership .
leadership
parameters
Coefficient b 0,717 0,343 -0,091
Digital leadership p-value 0,000** 0,006** 0,498
R2 0,271 0,071 0,004

** The influence is statistically significant at the 0.01 level.

4.5. Necessary Digital Properties

The teachers who participated in the survey were asked to indicate the digital qualities that the
principal of the future should possess. Participants were able to indicate one or more options.

The digital properties Web Development and Tools, Social Media and Cloud Computing are
those with the highest response rates (64.8%, 62.9% and 60.0% respectively). However, most
respondents also consider Security Skills (59.0%) and Widespread Mobile App (57.1%) important.
Digital Architectures (10.5%), ERP Systems (24.8%) and Complex Business Systems (27.6%) are the
least stated necessary digital qualities (Table 16).
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Table 16. Digital qualities that the manager of the future must possess.
FAQ QUANTUM

N) (%)

Web Development and Tools 68 64,8

social media 66 62,9

cloud computing 63 60,0
security skills 62 59,0

Digital properties  mobile app 60 57,1
Big Data 42 40,0
complex business systems 29 27,6

ERP systems 26 24,8

Digital Architectures 11 10,5

In terms of the digital attributes possessed by the respondents themselves, the highest
percentages appear in Social Media (81.9%), Mobile App (62.9%) and Cloud Computing (41.9%).
Digital Architectures (6.7%), ERP Systems (3.8%) and Complex Business Systems (2.9%) are the
digital attributes possessed least by the survey participants (Figure 1).

Digital qualities possessed by respondents.

Social Media GGG 5 10
Mobile App GG 62.9
Cloud Computing INREGGGGES 41.9
Web Development and Tools [ 30.5
Security Skills NG 23.6
Big Data I 13.3
Digital Architectures [l 6.7

ERP Systems [l 3.8

Complex Business Systems [l 2.9

0 20 40 60 80 100

Figure 1. Digital qualities possessed by respondents.

In order to compare the digital attributes stated as necessary for the Future Director and the
digital attributes possessed by the respondents, the following comparative bar chart is provided
(Figure 2):
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Digital properties (Required - Available)

30.5
Web Development and Tools 64.8
81.9
1.9

Social Media

Cloud Computing | ——— G0

Security Skills

Mobile App
Big Data

Complex Business Systems

ERP Systems

Digital Architectures ‘6-710'5

M Available ®Required 0 20 40 60 80 100

Figure 2. Digital properties (Required - Available).

We note that social media and mobile apps are the only digital attributes that are overlapped by
those who possess them, compared to those who reported them as essential. Also, for the 4 most
reported (as necessary) digital properties, they appear to be held by significantly smaller percentages
of respondents (excluding social media). Alternatively, the number of digital attributes that survey
participants reported possessing was examined.

On average, respondents reported about 3 of the 9 attributes recorded. There were participants
who reported only 1 but also participants who reported 7 out of 9. To investigate whether
demographic characteristics have a statistically significant effect on the number of digital properties
held, non-parametric Mann-Whitney statistical tests were used (Table 17).

Table 17. Number of digital properties possessed by respondents.

N Min Max M.T. T.A.

Number of digital properties 105 1 7 2,72 1,50

The results show that "Specialty” is the only demographic characteristic that influences the
number of digital properties possessed by respondents. Specifically, those holding the specialty of
"Computer Science" have reported a statistically significantly higher number of digital attributes held
(M.T.=5.17), compared to the other specialties. However, although the differences are not statistically
significant, male participants, younger participants, those holding a Master's or Postgraduate degree,
principals and those serving in larger schools appear to possess more digital properties than their
other colleagues. In addition, the relationship between different leadership styles and the number of
digital attributes possessed by respondents was explored (Table 18).

Table 18. Number of digital properties by demographic attribute.

Number of digital Standard
. L. Test P-value
properties deviation
Male 3,25 1,80 Mann-
GENDER . 0,141
Woman 2,60 1,39 Whitney
<40 2,94 1,61
Kruskal-
AGE 41-50 2,79 1,64 ) 0,510
Wallis
51-60 2,44 1,19

LEVEL OF STUDIES Degree 2,50 1,36 0,654
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Postgraduate
Mann-
Education - 3,07 1,65 ]
Whitney
Postgraduate
Permanent 2,74 1,54
Mann-
EMPLOYMENT Vice-Chairman of , 0,931
2,67 1,33 Whitney
the Committee.
1-5 2,69 1,32
6-10 3,64 1,96 Kruskal-
YEARS OF SERVICE 0,088
11-20 2,93 1,54 Wallis
>20 2,29 1,25
<6/institution 1,83 0,98
Kruskal-
ORGANIZATION 6-12/institution 2,75 1,50 Walli 0,300
allis
>12/institution 2,85 1,57
Yes 3,45 1,57 Mann-
DIRECTOR 0,079
No 2,64 1,47 Whitney
Teachers 2,51 1,39
Specialities 2,85 1,14 Kruskal-
SPECIALITY ) 0,005**
Information Wallis
517 1,94
Technology

** The correlation is statistically significant at the 0.01 level.

It appears that the number of digital attributes possessed by respondents is positively and
statistically significantly related to levels of Digital Leadership (R=0.325). Finally, the variable of
number of digital attributes was recoded as a qualitative variable to obtain the percentages of
participants possessing a few or many attributes (Table 19).

Table 19. Correlation of number of digital attributes with leadership styles.

. Passive - . .
Transformational Transactional Leadership Digital
Avoidant
leadership leadership . outcome leadership
leadership
R R R R R
Number  of
digital 0,137 0,046 -0,117 0,130 0,325**

properties

! Pearson correlation coefficient. * The correlation is statistically significant at the 0.05 level.
Most respondents (72.4%) said they have a small number of digital properties (1-3) (Table 20).

Table 20. Number of digital properties possessed by respondents.

FAQ QUANTUM
(N) (%)
Low (1-3) 76 72,4

Number of digital properties
High (4-7) 29 27,6
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Respondents with a high number of digital attributes show higher levels of digital leadership
(M.T.=4.32) than those with a low number (M.T.=3.77). This difference is statistically significant
(p=0.001 < 0.05) (Table 21).

Table 21. Levels of digital leadership by number of digital properties.

Levels of Digital Standard
Test P-value
Leadership deviation
Number of digital Low (1-3) 3,77 0,84 Mann- 0,001
properties High (4-7) 4,32 0,51 Whitney '

** The correlation is statistically significant at the 0.01 level.

Behavioral Data Mining Analysis

In this study, a behavioral data mining approach was applied to categorize leadership styles
among primary school teachers in Western Greece. The objective was to identify distinct clusters of
leadership behaviors and explore trends that could inform targeted development programs. Using
K-means clustering, three clusters were identified based on teachers’ engagement in supportive
actions, critical review, and non-intervention practices. To determine the optimal number of clusters,
we applied the Elbow Method. This method involves calculating the within-cluster sum of squares
(inertia) across a range of cluster counts and identifying the “elbow point” where adding more
clusters yields diminishing returns. As shown in the visualization below, the curve flattens
significantly after three clusters, indicating that three clusters sufficiently capture the major
behavioral variations without unnecessary complexity. Consequently, three clusters were selected
for final analysis.

Summary Table of Leadership Clusters

Elbow Method for Optimal Number of Clusters

N
ul
o

200

=
o
o

Inertia (Within-cluster sum of squares)
&
o

u
o

1 2 3 a 5 6 7 8 9
Number of Clusters

Figure 3. Elbow Method of Optimal Numbers of Clusters.

Cluster 2, the smallest group, representing only 4% of the sample, demonstrates a highly
engaged leadership style with balanced behaviors across support, critical review, and non-
intervention. This flexible and adaptable approach suggests a willingness to engage actively while
allowing autonomy within the team. Cluster 2 members are typically aged 51-60 and have 11-20 years
of experience, showing that moderate experience paired with adaptability can lead to a balanced
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leadership style. This group may be particularly well-suited for mentorship roles, sharing their
proactive and flexible approach with peers (Table 22).

Table 22. Table of Clusters.

Cluster Dataset Support Critical Non- Common Common Common

(%) for Staff Review Intervention Age Years of Specialty
(Mean) (Mean) (Mean) Range Service

Cluster 0 53% 0.0 0.15 0.0 41-50 11-20 ITE70

(Passive)

Cluster 1 43% 1.0 0.35 0.0 51-60 >20 ITE70

(Supportive &

Hands-on)

Cluster 2 4% 1.0 1.0 1.0 51-60 11-20 ITE70

(Flexible &

Adaptable)

Further exploration of demographic trends reveals that age and experience significantly
influence leadership styles. Clusters 1 and 2, composed of older, more experienced teachers, are
generally more engaged and supportive, with Cluster 2 showing additional adaptability. Conversely,
Cluster 0, which includes younger teachers with moderate experience, exhibits more passive
leadership behaviors. This suggests that seasoned educators may gravitate toward more supportive
and adaptive leadership, while less experienced teachers may benefit from targeted skill-building in
proactive engagement and critical thinking.

Educational background remains largely uniform across clusters, with most teachers holding
Bachelor’s degrees. This uniformity implies that variations in leadership style are likely influenced
more by professional experience and personal development than by academic qualifications. Since
all clusters share a similar educational background, professional development efforts should
prioritize skill-building in leadership behaviors rather than focusing on academic advancement.
School size also plays a role, as most teachers across all clusters work in medium-sized schools with
6-12 classes. This setting fosters close interactions among staff, contributing to the strong supportive
behaviors seen in Clusters 1 and 2. However, the supportive tendencies in these settings may also
limit engagement in critical review, especially if routines are well-established and change is
infrequent. Leadership development initiatives in these environments could focus on enhancing
adaptability and change management skills, ensuring that supportive behaviors are complemented
by periodic critical evaluation.

The trends in critical review and non-intervention further highlight areas for development.
Cluster 0 and Cluster 1 both display low engagement in critical review behaviors, suggesting that
they may avoid challenging established practices in favor of stability. Cluster 2, however, balances
support with critical review and autonomy, reflecting a more flexible, growth-oriented leadership
style. This trend indicates that fostering critical review and adaptability in Clusters 0 and 1 could lead
to a more balanced leadership culture.

Considering these findings, targeted professional development programs are recommended.
Cluster 0 leaders could benefit from mentorship by Cluster 2 members, focusing on increasing
engagement and supportive behaviors through small, measurable goals and regular feedback.
Cluster 1 leaders may benefit from workshops on critical thinking, situational leadership, and
adaptability, allowing them to expand their supportive approach with a strategic perspective. For
Cluster 2, mentorship and advanced leadership projects would enable them to share their flexible
style with peers and apply their skills in broader organizational contexts. This behavioral data mining
analysis provides valuable insights into the diverse leadership styles among primary school teachers.
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While supportive behaviors are prevalent across the sample, there is room to cultivate adaptability
and critical review, particularly in Clusters 0 and 1. By implementing targeted training and
mentorship, schools can develop a more engaged, adaptable, and proactive leadership team,
ultimately enriching the educational environment.

5. Discussion

The present study attempted to investigate the leadership style that teachers at primary schools
in the region of Western Greece apply or would apply, if they were principals, as well as what is their
opinion and their relationship with the digital skills that a digital school leader should possess.
Regarding the demographic characteristics of the sample, most respondents are female teachers
(81%), and most respondents are older than 40 years old. 82.9% are permanent teachers, 39% have
more than 20 years of experience and most of them teach in 6-12/primary schools in the region of
Western Greece. Finally, the largest percentage of the sample, as expected, are teachers, 61% have
only a bachelor's degree and no further education or postgraduate studies, while only 10.5% of them
have passed through a managerial position. Based on the results of the research, the research
questions that were posed from the beginning are answered. More specifically:

[RQ1]: Which leadership style do/would primary school teachers apply if they are/were principals?

In terms of leadership styles, the one that is adopted or would be adopted to a very high degree
is the transformational leadership style with an Average Value of 4.10, as well as the digital
leadership style with an Average Value of 3.92, followed by the transactional leadership style with
an Average Value of 3.68. Also, as one would expect, the passive-avoidant leadership style shows a
significantly lower Mean Value of 1.69 (Table 2).

[RQ2]: Does leadership style differ according to some characteristics such as gender, age, level of study, school
organicity, etc.?

Examining the leadership styles adopted in relation to the demographic characteristics of the
sample, one comes to the following conclusions: characteristics such as gender, age and years of
service do not influence the leadership style that the respondent teachers adopt or would adopt,
although digital leadership seems to occur more among teachers with fewer years of service (Table
8). Those teachers who, in addition to their basic degree, have attended a postgraduate or
postgraduate program seem to adopt or would adopt more transformational, digital or transactional
leadership with a fairly large difference compared to passive leadership as shown in Table 6.
Although the differences between transformational, digital and transactional styles are not
statistically significant. Permanent teachers largely adopt transactional leadership while the
percentages of passive leadership in this case are also statistically significant (Table 7).
Transformational leadership on the other hand seems to be adopted more in large organizational
schools. Principal status and teacher specialization do not seem to influence the leadership style
followed, nor the leadership outcome. This finding is not consistent with research in higher
education, where those who had been in an administrative or leadership position for more than 9
years appeared significantly less satisfied with leadership outcomes. Only regarding IT teachers, as
expected given their specialism, do higher levels of adoption of digital leadership appear (Table 11).

The results of the corresponding survey in higher education were similar in terms of
characteristics such as gender, age, and experience. It also appeared in this survey that the older the
age of the respondents the lower the rates of digital leadership, but in general in both surveys the
higher the satisfaction of teachers the more they adopt digital leadership.

Moreover, in the present study, it is worth noting that there is a large, positive, and statistically
significant correlation between the adoption of the transformational leadership style and leadership
outcomes (Table 12), which means that the more the transformational leadership style is adopted, the
more satisfied teachers are (Table 13) regardless of the grade level they work in. Moreover, as
mentioned in the literature review, transformational leadership inspires and energizes the leader's
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followers, proposes a vision, creates a desire for greater effort and increases efficiency and therefore
team satisfaction. It also positively influences leadership outcomes and the transactional leadership
style, in stark contrast of course to the passive leadership style which, as it increases, decreases teacher
satisfaction and effectiveness.

[RQ3]: To what extent are digital skills recognised among primary school teachers?

Regarding the digital skills of the school leader, the teachers surveyed said that the ones they
consider most necessary are Web Development and Tools with 64.8%, Social Media 62.9% and Cloud
Computing with 60%. When asked which digital skills they possess, the responses with the highest
percentages were Social Media at 81.9%, Mobile App 62.9% and Cloud Computing at 41.9%. The
skills of ERP Systems, Digital Architectures and Complex Business Systems are in the bottom three
positions in both tables. Social Media and Web Development and Tools were in the top three positions
in the higher education survey, as well as Digital Architectures and Complex Business Systems were
in the same bottom three positions as they are in this survey. Comparing the required and available
digital skills (Figure 3.5.7.), if we exclude Social Media and Mobile App, in the remaining seven (7)
digital skills teachers' knowledge falls short of what they claim a principal should have. Overall, the
average number of skills that respondents said they possess is 3 out of 9, with 72.4% stating that they
possess 1 to 3 digital skills and only 29% stating that they possess 4 to 7 digital skills. Therefore, most
teachers have low digital skills, a finding like the previous survey. The key finding, however, is that
teachers with a high number of digital skills have higher rates of digital leadership, whereas in the
previous study there was no statistically significant relationship between the number of digital skills
of teachers and a leadership style.

[RQA4]: Are digital skills related to some characteristics of teachers such as gender, age, etc.?

A first reading of the survey results (Table 19) shows that more digital skills are possessed by
men (3.25) compared to women (2.60), relatively younger, those with post-graduate or post-graduate
education compared to those with only a basic degree, those who work in large schools and those
who have served as principals. But all these differences are small and statistically insignificant. The
only characteristic that seems to have a strong and statistically significant impact on the number of
digital skills is the teachers' specialization, specifically IT teachers. This result can perhaps be matched
with the finding of the higher education survey, where teachers who belonged to the staff of a
Technological Educational Institution showed a higher number of digital skills than university
teachers.

[RQ5]: Is "having” digital skills associated with a particular type of leadership?

From the findings of the survey, as well as the previous similar one, it appears that the number
of digital skills possessed by the respondents is positively and significantly related to the percentage
in which they practice the digital leadership style. That is, the more digital skills teachers report, the
more they can adopt digital leadership [107-112]. In summary, the transformational model of
leadership is the one that emerges as the most adopted or potentially adopted among teachers of
primary education in the region of Western Greece, if they were in a managerial position, especially
in large schools. This implies that there is now a perceived need for a leader who is modern, visionary,
with open horizons, who approaches leadership to act as an agent of change and innovation, who
sets goals, inspires, and can lead the change of the organizational culture of an educational
organization, as well as the voluntary tendency for improvement and progress of its employees [113—
117]. It is now clear that the school, as a living organization, needs to change to be able to keep up
with progress and respond to change at all levels.

As a corollary, the more transformational leadership is adopted, the greater teachers' satisfaction
with the outcome of leadership seems to be and the more digital leadership rates increase [118-122].
Digital leadership, as presented, encompasses all the expertise, skills, and attitudes that a leader
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needs to have to use ICT appropriately and effectively at all levels of a school, administrative and
learning. It is necessary to be aware of the challenges he/she will have to face, to have the power to
motivate his/her followers, but also to lead them in their personal and professional upgrading and
progress [123-127]. The digital transformation that is sought to be achieved in all areas of modern life
requires continuous personal development to keep up with the times. Investing in digital teaching
and learning resources and, in addition, cultivating digital skills on the part of teachers are key pillars
of the digital transition of any educational organization. However, despite the rapid increase in
technological innovation, as shown by the survey, digital leadership rates in primary schools in the
region of Western Greece are still at low levels, indicating that we are still at an early stage [128-131].
Although teachers recognize the growing need for and importance of developing digital skills, the
rate of their existence is still low. On the other hand, those with a high number of digital skills show
higher rates of digital leadership, especially IT teachers whose subject area is directly affected by new
technologies [132-134]. From all the above, there is a need to train and specialize teachers in digital
skills in all areas where they can have an impact on education. Lack of training, fear and entrenched
school culture are a barrier to improving the efficiency and effectiveness of an educational institution.
Therefore, educational leaders must recognize and take advantage of opportunities for progress and
change and lead in this direction [135-137].

Limitations

The research focused on the wider region of Western Greece and specifically on the public
primary schools of the prefecture. However, the sample that participated in the survey was only 105
teachers of various specialties, a small number compared to the number of teachers and specialties in
the entire prefecture. Thus, based on the relatively small number of participants, one cannot
generalize about the findings of the study. However, clear results emerged in relation to the
leadership styles adopted in education, as well as the level of digital readiness that teachers possess.
However, it would be advisable to extend the study to a larger sample of the county or even to other
counties in Greece, with a possible comparison in the results between them.

6. Conclusions

In conclusion, this research points out the critical role of transformational and digital leadership
in enhancing the learning environment, especially in primary schools in Western Greece. The
research brings out a large gap between the perceived need for digital leadership and the current
digital competence of teachers, which turns out to be a huge barrier toward effective digital
transformation. While adopting transformational leadership, the lack of digital competence among
teachers calls for focusing professional development programs to close this gap. It presents also a
positive relationship between transformational and digital leadership; hence, developing these
aspects of leadership will have crucial consequences in improving outcomes of leadership and
furthering the digitization of schools. These results show the need for continuing and specialized
training to professionalize teachers in their digital competencies, based on which educational
institutions can negotiate and succeed in this new digital era. This would call for further research
with an increased and diverse sample size to develop better insights into these dynamics and
formulate more effective policies and programs for the development of leaders and the integration
of technology into education.
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