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X . o ) Educational Leadership;
Objectives: Notably, as a result of the unique circumstances that the global population is facing

(Covid-19), there has been an increase in interest in educational leadership science, particularly in
academic environment, with the aim of enhancing an ecosystem that is inclusive, open to change, ~ Digital Leadership;
monitoring, and often unforeseen challenges. Of the various types of educational leadership, Digital Skills;
transformational leadership is recognized as the most suitable for use in academic environment. It
focuses on the division of leadership responsibilities among academics with varying skills in order
to handle collectively the spectrum of leadership responsibilities needed in a variety of contexts.
Methods/Analysis: This perspective is embodied in this study paper, which examined the degree
to which members of the Senate of three Universities of Greece, engaged in three distinct types of
leadership (transformational leadership, transactional leadership, and leadership to be avoided) via
digital leadership. The findings were interpreted using descriptive, diagnostic, predictive and
prescriptive data analysis algorithms. Findings: The findings indicate that participants demonstrate
a high level of Transformational and Transactional Leadership. They demonstrated a high level of
Digital Leadership while avoiding Passive - To Avoid Leadership. The study demonstrates that
Digital Leadership has a relatively favorable association with the leadership outcome, which is
translated as a high level of performance and satisfaction coexisting with a high level of digital
leadership execution. Novelty /Improvement: The research project indicates that a good leader who  Revised: 26 June 2021
practices transformational leadership and is prepared with the necessary digital skills would be
more effective in carrying out administrative responsibilities in an academic environment.
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1- Introduction

Every unified human civilization has been run and occupied by leadership and its discipline. However, management
is a hierarchical and formal discipline that emerged in the early twentieth century, emphasizing business administration.
Gradually, this scientific space was embedded, grafted, and created, using the synergy of other sciences such as
psychology and sociology, and resulting in the formation of many 'branches,' one of which is the field of Education
Leadership-Management. Various researchers [ 1] describe leadership as the ability to control the actions of others while
attempting to accomplish desired goals. Thus, leadership's task is to achieve creativity in the organization's operations,
restructure internal systems and procedures, and improve the organization's working culture and conduct. On the
opposite, management in an enterprise looks forward to integrating and managing current processes and ensuring that
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they function optimally within the defined frameworks. Another thinker [2] correctly observes that "the boss does the
right thing, while the leader does the right thing." Additionally, it is said in philosophical terms that "Leadership is similar
to beauty: it is difficult to describe but is instantly understood when encountered."

Organizations, mostly educators, have been irreversibly altered by digital technologies. Organizations, work
environments, and systems are being transformed by digitization, posing new problems for leaders to solve. According
to the new Eurobarometer poll, the majority of respondents agree that digitization benefits the economy (75%), the
quality of life (67%), and the community (64%). Indeed, emerging innovations have changed people's daily lives and
business operations significantly over the last decade [3]. A company's technology transition entails the introduction of
a variety of innovations, like the Internet of Things (IoT), digital networks, social networking, artificial intelligence (Al),
machine learning (ML), and Big Data. At the macro stage, the transition to modern technology determines the potential
for the emergence of new competition processes, arrangements, work systems, and interactions. Digitalization impacts
on the dynamics of organizations, their operations, and the new capabilities demanded of their workers at all levels [4].
According to the above, leaders seem to be critical pillars in creating a new organization's digital culture [5].

Leadership and leadership personality are critical components of an effective university of higher education. It is fair
to assume that the Head of the educational institution's leadership type would not cultivate perceptions of injustice and
the imposition of force among lower-level scholars, and the Foundation's administrative and other personnel [6, 7].
Leadership research in education has established the critical position and relevance of the leader in the Foundation's
improvement and effectiveness. The same research reaffirmed the belief that leadership is a multilevel phenomenon
capable of influencing criteria affecting educational institutions and students. The ongoing pandemic of COVID19 has
emphasized ever more critically the importance of educational leaders and the learning community at all levels
possessing digital skills [7]. Nowadays, more than ever, the digital leader's role has increased, as, without them, the
phase of digital transformation that was launched in Greece's universities could not be completed smoothly. In today's
pandemic age, the more technical expertise an Institutional Leader of the Senate has, the more "strongly" an academic
institution can respond to the emerging Digital Reality.

Digital leadership seems to utilize all the innovation perspectives based on the ICT of an Academic Environment
while inspiring with vision and creativity the Academic executives that constitute it. The benefits of digital leadership
are significantly summarized in the European Commission report, which outlines two critical roles that digital leadership
has to play in an academic environment.

e The primary role of digital leadership is to promote an innovation plan. The success of a proposal is considered an
innovation project that arises from the very nature of the proposal and the ways it is designed. In cases where the
submission of proposals does not lead to a product being produced, this may result in it being considered as an
indicator of an ineffective degree of leadership exercise that may arise either from a leader's inability to evaluate
the business plan properly or from his inability to convince his associates of the feasibility and value of the business
plan.

¢ An additional key role of digital leadership is to guide a business innovation plan to success. It is related to
implementing an innovative business plan, evaluating proposals, monitoring the degree of compliance, the
acceptance of results, etc., including the provision of support services in cooperation with external organizations.

The above roles of digital leadership are crucial for the successful assurance of the recognition of innovative IT
applications and services with the ultimate goal of using them to achieve optimal performance and competitiveness in
the academic environment.

The present study emphasizes the value of leadership by providing a concise overview of its function and role in the
educational process, the various forms of leadership, and their efficacy when implemented in academic environments.
Then, using a separate study of digital transition and other leadership types, the institutional community's necessary
leadership characteristics for the digital era are identified, and the most successful management type for a higher
education institution is highlighted.

2- Literature Review

2-1-Concept

In academic institutions, the leadership role is seen as vital. The mission of leaders is to advise and lead others in the
right way. This enables them to carry out their educational responsibilities effectively, to adapt more effectively to
challenges, and to conquer obstacles.

According to many related academic papers, but also to the lessons of widespread practice, a key element in
operational performance and effectiveness is the management and leadership of any company or operation, public or
private. To work efficiently, any manager engages in (or is affected by) leadership and the manner in which it is
coordinated and articulated in a particular context and atmosphere. According to several organizational and managerial
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science researchers, administrative concepts are commonly applied in education, with university administration serving
as the primary testing ground for applicable principles and procedures [8]. Thus, it is tempting to assume that the issue
of leadership dominates university administration analysis and is at the forefront of many contemporary educational
systems.

The debate about our country's educational management structure can be seen as part of a broader examination of the
Greek administrative process. Technological advances and constant, variable, and interconnected challenges intensify
the demands for juggling or sacrificing between distinction and stability in the management of all types of organizations
[9]. As a result, the role of those in charge is restructured, and leadership arises as a critical factor determining the
efficacy of general managerial action. Thus, in Greece, the existing administrative structure is being reviewed, and the
educational director's or "leadership" position is constantly being challenged and transformed.

2-2- Leadership Types

Burns's theory distinguishes two primary types of leadership during the 1970s, especially in 1978: transactional and
transformational leadership. More precisely, he described a transactional leader as one who considers and attempts to
meet the needs of his subordinates, providing that their success is worthwhile for rewarding.

The transactional leader strives to preserve the organization's continuity by consistently pursuing predetermined
objectives amid the promotion of transition [10, 11]. They are implemented through fees and fines, mainly in financial
transactions [12, 13]. According to Bass & Bass [14], these benefits may be psychological (e.g., constructive
reinforcement, appreciation, and applause) or material (e.g., advancement, wage rise/bonus). Additionally, transactional
leadership encompasses four dimensions: contingent incentive leadership, aggressive exception management, passive
exception management, and avoidant (laissez-faire) leadership [15].

e Reciprocal compensation leadership: The leader offers a variety of incentives to its members in order for them to
meet their contractual obligations. Partners have “in exchange” for the organization's good services and
contribution to achieving the organization's defined goals. According to Bass [16], market leaders set clear goals,
exchange assurances, and compensate for assistance in their work; they conclude mutually agreeable compromises,
negotiate money, exchange assistance for commitment, and offer applause in exchange for a satisfactory attempt.
From this vantage point, this is a beneficial purchase [14].

e Active Management by Exception: The individual who employs this method of administration closely monitors
the success of his or her employees and takes decisive steps when performance falls short of expectations [14].

o Exceptional passive management: The distinction between this form of administration and the previous one is that
now is the time for the chief to resolve issues [17]. In Active Exception Management, the leader acts until the
problem becomes severe, while in Passive Exception Management, the leader acts after the problem has already
manifested [18].

¢ Avoidant leadership: Some leaders use this method of management in order to avoid leadership roles. It is often
regarded as the least powerful form of transaction leadership, to the point that some do not even consider it a form
of transaction leadership at all [18].

The transactional leadership model often produces inadequate outcomes because people are typically disinterested in
performing tasks that extend beyond the narrow confines of their employment contract or the institutional boundaries of
their jobs [10]. While contingent reward leadership can positively affect employee success, active, passive, and avoidant
leadership all have a negative effect on the aforementioned metrics, especially when the leader passively anticipates
problems [19].

The transformational leader is the one who, in collaboration with his subordinates, works to transcend personal goals,
inspiring them to go above and beyond the organization's best interests. Transformational leaders place a premium on
higher needs such as recognition, respect, and self-actualization, as established by Maslow's hierarchy of human needs
(1943). Inspire their friends by their genuine concern for them, their emotional fortitude, willingness to take calculated
chances, and their unwavering contribution to achieving the targets. They should not whine and adhere to the philosophy
of quality development. Instead, they attempt to design and incorporate significant improvements to the organization's
priorities, policy, processes, and operations while still satisfying the interests of their stakeholders.

Additionally, they attempt to use their accomplishments in order to foster an atmosphere of trust and faith within the
company. Transformational leadership is described as the most active and successful type of leadership [20], as it instills
a sense of intent and mission in followers, increases self-awareness, and elicits a vision [21]. Additionally, the action of
the Transformational Leader is strongly associated with his productivity and improved team efficiency [18, 21].
Research continues to demonstrate that transformational leaders are more fulfilled and profitable than transactional
associates [22]. Additionally, Bass [15] asserts that the leadership of great historical personalities was transformational,
not transactional, over time.
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Burns (1978) viewed transactional and transformational leadership as polar opposites of the same dimension, with
the leader acting as a transformer and the transactional acting as a leader. By comparison, Bass and his colleagues [23]
viewed the two aforementioned modes of leadership as analogous, with the individual capable of exhibiting facts and
actions from both. Such academics advocate for a coherent philosophy in which transformational leadership is seen as
an evolution of transactional leadership as the interaction between the leader and subordinate develops [17, 24]. The
leader's positive and insightful feedback is critical to this transition. Recognition of his supporters' contributions
motivates them to pursue further investment and development in their relationships with the king. This results in a steady
transformation of their relationship from a transactional one to one ruled by loyalty and integrity, two critical
components of a strong partnership.

This form of leadership is often combined with vision, the setting of principles for reforming and realigning an
institution, the creation of working personnel, and engagement with the external world through public relations and
networking efforts [10, 18]. Transformational leadership seems to be an effective type of leadership that optimally
promotes digital advancement. The transformational leader's objective is to inspire followers, to fulfill their highest
desires, and to compel them to give their everything. Transformational leadership, which is synonymous with charisma
and vision, appears as the most fitting type, as it is focused on matters of transition and development by definition [13,
17].

Most of what has been learned about this type of leadership in this field of study reaffirm the relevance of some
fundamental sets of leadership traditions. Setting a mission and developing guidance and target instructions will inspire
leaders' colleagues by providing them with a common objective that serves as a vital stimulant for their work. Shared
vision achieved by group aim execution is associated with solid success targets [21]. The element of staff growth
contributes significantly to morale, and the primary aim is not only to encourage academics' and other staff's skills and
experience in order to achieve organizational objectives, but also the tendency to persist in achieving these goals as
personal traits such as dedication, ability, and staminal. These activities include providing tailored assistance, academic
stimulation, and role modeling appropriate beliefs and behavioral habits. These essential activities incorporate valuable
assets from the managerial taxonomy, such as assistance, growth, mentoring, acknowledgment, incentives, and personal
assets, such as recognizing and giving input on successful work and active listening. The latest literature indicates that
good transformational leaders assess and support their subordinates' personal and professional well-being. Another part
of transformational leadership is the reconfiguration of an organization's work environment. Specific activities include
cultivating a relational atmosphere characterized by fruitful relationships between researchers, colleagues, and students
and connecting educational environments to the broader society [24]. Additionally, the administrative taxonomy
includes crisis management and organization building, delegation, consultancy, and networking.

2-3-Leadership Outcome

The leadership type (transformative/operational) is directly linked to the team's performance. The three components
of a leadership result are the degree to which raters believe their leader motivates them (Extra effort), the effectiveness
in which they view their leader interacts at various organizational levels, and the effectiveness in which they think their
leader interacts with others. (Effectiveness) and their level of satisfaction with their leader's working practices in
comparison to others (Satisfaction with Leadership) [25].

It is worthwhile to note at this stage that extra effort motivates people to go beyond and above their initial
expectations, raises their drive to excel, and ultimately increases their desire to work harder. In addition, effectiveness
is often evaluated as guidance to the leader about whether the team is successful in addressing the work-related demands
of others, in serving the team at higher corporate levels, and leading an effective team. Finally, leadership satisfaction
is linked to effective leadership strategies and productive collaboration with others [26, 20]. In conclusion, analysis
using Multi-factor Leadership Questionnaire has shown that managers who rate their leaders highly on transformational
components often rate them highly on trading components instead of those who rate their leaders highly on trading
components but are found less effective [16, 27]. The leadership type of an organization (transformative/operational) is
directly linked to the team's performance. The three components of a leadership result are the degree to which raters
believe their leader motivates them (Extra effort), the effectiveness in which they view their leader interacts at various
organizational levels, and the effectiveness in which they think their leader interacts with others. (Effectiveness) and
their level of satisfaction with their leader's working practices in comparison to others (Satisfaction with Leadership)
[25].

2-4- Leadership in Academic Society

After reviewing the literature on the meaning and culture of higher education and determining that the critical
differentiating factor in this field is the academic personnel and their need and ability to be directed in a specific
direction, it is critical to investigate its essence. Academic personnel and its impact on an institution's culture. Academic
leadership, as established by Gmelch [28], is the act of establishing a group of scholars in order to set course and
accomplish shared goals through faculty and staff empowerment. In summary, the literature consistently demonstrates
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that academic leadership is described as the capacity to lead an organization as a cohesive and inspiring team. When
considering academic leadership, it is critical to bear in mind what motivates academic workers in their positions and
that these considerations include demanding/interesting jobs, opportunities for learning/development, and autonomy.
This need for flexibility has a significant impact on how leadership is practiced in Higher Education, prompting the need
for leaders to act in a precise way. After defining academic leadership, it is necessary to consider academic leaders'
roles, which Ramsden [29] suggests are divided into four categories:

e Vision, decisive action, strategy, and human and financial capital management;

e Responsibilities include energizing, inspiring, and motivating academic workers;

o Identification, growth, and appraisal of their academic staff's success, and finally;

e Understanding to lead in their area, and to enhance their institution's overall leadership.

According to current studies, the academic sector faces common obstacles to other organizations, including an urgent
need for successful academic leadership advancement, which is vital to the smooth operation and ultimate performance
of an academic institution's long-term objectives. Academic transformational leaders seem to be more successful at
managing a university institution, guiding the enterprise toward maximizing its operational results [30]. Leadership
research in education has established the critical position and relevance of the leader in the foundation's improvement
and effectiveness. The same research established that leadership is a multilevel concept capable of influencing variables
affecting educational institutions and students [31, 32]. Academics are entrusted with the power and obligation of higher
educational institutions to provide resources for students to improve their teaching and leadership skills. Occasionally,
students enrolled in master's or doctoral programs are given the opportunity to deliver lectures in their absence. Thus,
students can improve their teaching, leadership, oversight, and supervision skills through conventional approaches such
as direct contact or distance-learning assets such as webinars [33].

At this stage, it is worth noting the overwhelming support for the view [28] that leaders must be capable of self-
criticism and self-reflection to assess and develop their practice. As previously stated, some people hold formal
leadership positions within organizations. However, some individuals "hold" informal leadership positions in which
others turn to them for advice despite their lack of a place in the leadership hierarchy. These persons are generally
regarded as essential and prominent within the organization [29]. They are admired for their characteristics, including
vitality, ability, warmth, and advocacy for team ethics and intellectual identification. This relates to the qualifications
for formal leaders. However, it is stressed that workers evaluate these qualities so highly that they promote those who
do not hold formal leadership positions. Although defining the qualities of an effective academic leader is challenging,
discussing the outcomes of effective leadership can be more accessible. There are some standard metrics of the
performance of private sector companies, such as earnings. There are fewer precise steps in academia since the benefit
is not a desirable thing. Simultaneously, failure is characterized as a general political necessity regardless of whether the
leader or organization succeeds or fails, as calculated by some mixture of outcomes used by Funding Agencies. Finally,
the Leader (e.g., Rector) and any other senior management team members could be removed. However, there is no
precedent for organizations failing because private-sector companies could be impacted by weak leadership. Naturally,
this could change in response to changes in political requirements. In summary, there is a difference between the formal
leadership standards for academics and the informal leadership requirements, as shown in Figure 1 [34].

2-5-Integration of ICTs in Educational Leadership

The advancement of ICT in organizations, especially educational organizations, is related to the successful use of
creative opportunities offered at regular intervals, which presupposes the presence of digital leadership skills among the
workers who work there, and is viewed as a critical point in illustrating the digital leader profile [35]. In recent times,
the stigma attached to technology has grown in importance, influencing new evidence and new conditions in daily life.
The stigma attached to new technology, especially digital technology, is pervasive; it drives growth and forms future
demands. In this highly challenging world, man must fulfill newly developed standards and learn necessary and vital
skills for the new position he serves.

In this context, we observe that the continuous advancement of digital technologies has affected the profiles of
different human activities and roles, including those of the digital leader in education, especially the digital leader of
universities, who form the working environment and conditions for the growth of higher education. More specifically,
a list of digital skills that a digital leader in Higher Education must have [36]. These skills contribute to shaping a holistic
approach to the digital higher education environment and guiding members of the academic community into a digital
higher education community that makes the most of modern IT and Communication Technology developments:

Social Media: In the digital world, social media is the primary mechanism of extroversion and collaboration. The
use and use of social media by a digital leader is one way to facilitate communication with the outside world by
increasing extroversion and institutional recognition, as well as the use of social media to facilitate internal
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communication among members of the academic community, which increases research extroversion and facilitates
communication with younger members of higher education (students).

Cloud Computing: The new practice of incorporating cloud computing into a number of an organization's digital
operations is a "one-way" to familiarize the university population with technical strategies that allow the use of
computing services built on publicly owned digital assets while minimizing overall cost of ownership.
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Figure 1. Academic Formal / Informal Leadership [36].

Mobile application and web development, as well as tools: The latest technical trend is the advancement of services
on a network that enables portability. In unified societies, mobile applications and web applications serve as the
fundamental tools and service interfaces. It is a capability that contributes to all aspects of research funding, organisation,
and dissemination. Knowledge of the subject can aid in the development of new applications or in the provision of
services to the scientific community.

Big Data are extremely useful at both the analysis and information discovery levels. At the research level, big data
is needed to generate findings, both in applied research for particular markets and in supporting an organization's
operating operations.

ERP Systems are used to automate business processes and to gather data in a centralized platform for the control of
processes and resources, whether material or human. Higher education agencies are especially vast organisations with a
high degree of stratification and specialized business structures, which adds to the organization's management and
administration difficulty.

Security Skills: Learning information security skills is critical in today's digital world. Especially in a higher
education institution that operates in digital environments and forms a digital landscape where personal data and
intellectual property concerns complicate the problem of "who has access to which data and with what privileges."

Digital Architecture: The method of developing services in higher education and integrating different digital
architecture approaches into a single framework is unique. The cloud infrastructure architecture is significantly more
effective and improves the response time of the digital ecosystem in situations where physical interaction is not feasible
(e.g. COVID-19 pandemic). Higher education's ecology must lead the rest of society in a hybrid world that is risk-aware
and risk-responsive.
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Complex Business Systems: Handling large companies and conducting analysis has become an extremely difficult
task. It necessitates the development of skills necessary for the formation of increasingly complex combined operations.
Complex business structures can be customized to meet the unique needs and requirements of higher education
institutions in this region.

During a pandemic (COVID-19), the need for educational educators at all levels to acquire digital skills becomes
much more important. Today, more than ever, the role of digital leaders has increased, as without them, the process of
digital transformation introduced in Greece's Higher Education Institutions will not be completed without constraints.

2-6- Digital Leadership

The systematic use of an organization's digital data to accomplish corporate objectives is referred to as digital
leadership. Digital leadership applies to both a corporate and personal basis. Businesses, like universities, must adapt
and transform their activities to be competitive in the Internet era. In this context, it is crucial to demonstrate the digital
capabilities that distinguish a leader.

The term "Digital Leadership" or "Digital Ability" refers to accomplishing an ICT-related goal in the direction of
human resources and ICT use. Digital Leadership Skills (Digital Leaders) are highly regarded in all types of digital
organizations. We define Digital Organizations as those that make extensive use of emerging digital technology to
develop their market knowledge, involve their clients, optimize their operations, and discover new business models.

According to the European Commission in its study: "e-Leadership: e-Skills for Competitiveness and Innovation:
Vision, Roadmap and Outlook Objectives" [37] (http://www.eskills-vision.eu), e-leadership skills include in particular
the opportunities needed to take advantage of the opportunities provided by ICT to ensure the most efficient performance
of the various types of organization to identify, explore and exploit opportunities for new ways of conducting business
/ administrative and organizational processes or setting up new businesses (Figure 2).

Digital Leadership skills include all of the expertise and abilities necessary for a person to initiate and direct IT-
related creativity at all levels of the organization, from the smallest to the largest, both private and public. The need for
improved e-leadership efficiency is increasing across Europe's industry, encompassing the organization's leadership role
in IT applications for value-added business success. The latest study, however, has shown that Europe suffers from a
skills shortage in e-leadership.

EUROPEAN COMMISSION

Cloud
Computing

DIGITAL
LEADERSHIP
SKILLS

Research and Stakeholder Monitoring and Policy commitment
training coordination benchmarking

Figure 2. The High-Tech Leadership Skills [37].
Closing the digital leadership skills deficit would entail a number of steps to boost Europe's education ecosystem's
functioning:

e Enhancing the processes for developing instructional offerings in collaboration with partners in demand and
supply;

e Promoting the growth of education systems that are aligned with the current course and content style. Enhancement
of e-leadership abilities;

e The continued development of new ICT applications presents both tremendous opportunities and challenges for
European businesses in terms of developing the understanding and skills necessary to capitalize on these
opportunities for competitiveness and growth.
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Nowadays, information and communication technology is at the forefront of a new wave of creativity, as shown by
the proliferation of social, web, and cloud computing, the emergence of Big Data, and the different types of research
required to generate value in this context. This transformation is driven by several developments, many of which are
projected to significantly impact the market for digital leadership skills over the next decade.

The current study demonstrates that a high degree of transformational leadership coexists with a high degree of digital
leadership delivery in Higher Education [38]. The following are study theories that motivated us to investigate the
connection between digital capabilities and the type of leadership that can most effectively contribute to an academic
institution's digital transition to uncover new insights and propose potential directions for this research.

According to previous studies conducted in academic institutions, transformational leadership has a favorable and
statistically meaningful impact on digital leadership (p = 0.034). On the other hand, both Transactional and Passive
Leadership seem to have no statistically meaningful effect on the degree of Digital Leadership [38]. Additionally, the
high number of declared digital assets indicated that leadership training generated high productivity and satisfaction
levels [39]. Additionally, recent research indicates that leadership outcome has a favorable and statistically significant
impact (p = 0.014) on digital leadership, implying that the more successful and satisfied the leader, the greater the degree
of digital leadership experience [40].

It's worth noting that the terms "digital leadership" and "global leader" are not well defined. Others define the digital
leader as the leader of a digital enterprise - organization and others, which is consistent with the nature of this article, as
the leader who has unique digital expertise (digital intelligence) in addition to business and strategic knowledge [41].

The digital leader is described by the following triptych in our model (www.eskills-lead.eu):

e Strategic leadership: mentoring cross-disciplinary teams and engaging transnational players (operational,
geographical);

e Corporate expertise: Developing novel business and organizational frameworks that bring value to educational
institutions;

e Technical knowledge: Visioning and implementing improvements to improve the educational institution's success
by capitalizing on emerging trends as tools for growth and developing digital skills.
3- Research Design - Methods
3-1- Research Questions

Considering the importance of Leadership and digital skills must be in possession of a modern leader and given the
transformation of society, this research aims to detect the types of leadership associated with digital skills and their
relationship with digital leadership. Therefore, based on what has been reported so far, and guided by the current
literature, the research questions to be investigated can be summarized as follows (Figure 3):

RoT Background Hypothesis - Survey T~ Descriptive Prescriptive
\ Research ra \ Analysis Analysis
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Figure 3. Flowchart of Research Methodology.

— [RQ1] What leadership type is emerging?

— [RQ2] Do leadership types and outcomes differ according to the leader's ethnicity, total years of service, and/or
managerial position?

— [RQ3] Is the subject field (Direction of Humanities and Social Sciences / Direction of Natural and Applied
Sciences) associated with the role of digital leaders?

— [RQ4] Is the application of a certain leadership type dependent upon possessing relevant digital skills?

— [RQ5] Is there a relationship between digital skills and the degree toward which digital leadership is exercised?
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— [RQ6] Is there a correlation between the implementation of a certain leadership type and knowledge of relevant
digital skills?

3-2-Data Collection Tools

To respond to the research questions in this paper, a quantitative research protocol was followed, which included
searching and using contemporary literature to identify research questions, collecting scientific data through scales
containing pertinent questions with a specified and measurable range of responses, and finally analyzing this data using
statistical scientific methods.

Due to the above, two questionnaires were included in the current research report. They were distributed to members
of the senate of three (3) Universities: a) University of Patras, b) University of Peloponnese and c¢) Technological
Educational Institute of Western Greece. The first questionnaire was the Multifactor Leadership Questionnaire (MLQ),
and the second questionnaire included questions about e-skills, which, according to the European Union report «E-
Leadership: Competence and Innovationy, are essential for competitiveness and innovation. The study placed a special
emphasis on «High-Tech Leadership Skills for Europe», or the process by which a leader becomes a digital leader. e-
Leaders are industry and technologically savvy, with the potential to lead creatively. They may be pioneers in
information technology who are also industry savvy, or business leaders who are technologically savvy. E-leadership
entails overseeing and handling both e-skilled and non-e-skilled practitioners [35].

The first questionnaire is used to assess a leader's personality. The Multifactor Leadership Questionnaire (MLQ) and,
more precisely, the MLQ Form (Form 5X Short) created by Bass and Avolio were used (2004). According to Avolio
and Bass (2004), the MLQ (5X-Short) formula is composed of 45 queries, 36 of which examine the nine leadership
components used in Full Range Leadership (FRL) - (4 questions/leaderboard), namely: I Substantial (5 Leadership
Ingredients) (ii) Business-to-business (Contingent Reward & Management by Exception-Active) — (2 Lead
Components) (iii) Passive-Avoidant Leadership (Exceptional Management - Passive and Avoidant/Laissez-Faire
Leadership) — (2 Leadership Ingredients) Additionally, the remaining nine questions on this scale focus on the following
leadership outcomes:

o Extra effort - (3 questions);
o Effectiveness - (4 questions);
o Satisfaction with the leadership - (2 questions).

The above nine leading variables, such as and the result of leadership, are measured and evaluated by correctly
matching — using the 45 total questions that comprise the MLQ (5X-Short).

The Multifactorial Leadership Questionnaire (MLQ) was used to measure leadership types. On a scale of 1 (Not at
all) to 5 (Almost always), participants were asked to rate their frequency of exhibiting specific behaviors by answering
45 questions. The average of the responses concerning each type of leadership that resulted from the average
performance was calculated for each participant using values ranging from 1 to 5. The higher the performance level, the
more of the participant's unique type of leadership is utilized. Similarly, digital leadership was assessed using five
pertinent questions about one's knowledge and application of specific digital skills.

The questionnaires were sent to members of Senate of three (3) Universities: a) University of Patras, b) University
of Peloponnese and c) Technological Educational Institute of Western Greece, via a special completion connection to
Google's Google Form application. The data would be coded and analyzed using a mathematical program (SPSS 21).
The comparison of demographic-descriptive data will be done either by spreading analysis or by Pearson's X? analysis.
The correlation between the variables will be done with regression analysis.

3-3- Measures and Data Analysis

In the data analysis phase, the data collected from the questionnaires were pre-processed and coded and entered into
a database of the statistical software SPSS 21. Different methods of statistical analysis, both descriptive and inductive,
are used for each category of variables. Additionally, distinct statistical methods (descriptive/inductive) were used to
analyze each group of variables. To investigate a possible relationship between categorical variables (demographic
characteristics, digital skills), descriptive methods (frequency tables - percentages, bar graphs, and pie charts) and
inductive methods (parametric Pearson Chi-Square and non-parametric Likelihood ratio Fisher's exact test and Linear-
by-Linear Association) were used.

For the operative variables (leadership type, leadership outcome, and number of digital skills), descriptive methods
such as the parametric t-test and the non-parametric Mann-Whitney statistical test (for comparing the means of two
independent samples), as well as inductive methods such as the parametric t-test and the non-parametric Mann-Whitney
statistical test (for comparing the means of two independent samples), were used (for comparing the averages of two
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related samples). Additionally, the Pearson linear correlation coefficient was used to examine potential correlations
between the different operational variables. Finally, using basic linear regression, the potential dependence between the
different operational variables was explored. The Cronbach's Alpha Credibility Index was used to determine the efficacy
of different scales of questions about leadership types and outcomes. At this point, it should be remembered that index
values greater than 0.7 (or greater than 0.6 in modern research literature) indicate acceptable reliability. Additionally, a
validity threshold of 0.05 was used for all hypothesis checks of predictive tests, correlations, and linear regressions.

4- Results and Discussion
4-1-Demographic Characteristics

The total sample of the present research study consists of 73 people (N = 73), who are members of Senate of three
(3) Academic Institutions in Greece. Specifically, a) University of Patras, b) University of Peloponnese and c)
Technological Educational Institute of Western Greece. Through descriptive statistics, we find out the following
elements: The majority of survey participants are men (78.1%), while about 1/5 are women (21.9%). As members of the
senate, 34.2% of respondents belong to the age category of 60+ years and 46.6% are 51-60 years old. However, there is
a significant percentage of 19.2% in the category 41-50 years. The members of the sample have several years of service
in higher education, with 61.6% serving more than 20 years. Also, 47.9% have been in managerial positions for more
than 9 years.

Table 1. Sample demographics (N=73).

Sample Demographics Frequency (N) Percent (%)
Male 57 78.1
Sex

Female 16 21.9
41-50 14 19.2
Age 51-60 34 46.6
>60 25 342

0-5 2 2.7

Years of Service in 6-10 3 4.1
Higher Education 11-20 23 315
>20 45 61.6
0-3 14 19.2
Years of Service in 4-6 9 123
Administrative Position 7.9 15 20.5
>9 35 479
Humanities and Social Sciences Direction 21 28.8
Subject Field Natural and Applied Sciences Direction 47 64.4
Other Direction 5 6.8
Technological Educational Institute of Western Greece 18 24.7

Universities University of Patras 30 41.1
University of the Peloponnese 25 342

Finally, the majority of participants (64.4%) come from a positive perspective, while 28.8% come from a theoretical
perspective. The University of Patras received the majority of questionnaires (41.1%), but the University of Peloponnese
(34.2%) and the Technological Educational Institute of Western Greece (24.7%) both contributed significantly (Figure
4).

4-2- Overview of Leadership Types

All scales are sufficiently reliable, with Cronbach's Alpha values ranging from 0.509 (in the case of Passive
Leadership) to 0.829. (In the case of Leadership Outcome). Cronbach's Alpha is 0.797, which is particularly high in the
case of digital leadership. This fact enables one to recognize that the five questions that assess this form of leadership
are part of the same conceptual unit and can be interpreted by a new component calculated as the sum of these five
questions (Table 2).
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Figure 4. Sample Demographics (N=73).
Table 2. Leadership Descriptives.
Leadership Types N Min Max Mean SD Cronbach’s Alpha
Transformational Leadership 73 335 4.90 4.08 0.34 0.744
Transactional Leadership 73 243 5.00 3.78 0.58 0.669*
Passive to avoid Leadership 73 1.00 3.00 1.69 0.46 0.509%*
Outcome Leadership 73 3.11 5.00 4.04 0.47 0.829
Digital Leadership 73 2.00 5.00 3.99 0.77 0.797
* Jtem 1 is excluded because of the negative correlation with the other items of the specific Leadership model.
** Jtem 33 is excluded because of the negative correlation with the other items of the specific Leadership model.
Leadership Types
Transformational Leadership 4.08
Transactional Leadership 3.78
Passive to avoid Leadership 1.69
Outcome Leadership 4.04
Digital Leadership 3.99
1 2 2 3 3 4 4 5 5

Figure 5. Leadership Types.
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According to the statistical analysis of the study, it was discovered that participants engage in significant amounts of
Transformational leadership (M. 4.08) as well as Transactional leadership (M. 3.78) at a significantly lower frequency.
The degree to which these two types of leadership are exercised is statistically important (p<0.05). On the opposite, it
was found that the study participants avoided Passive - to avoid Leadership (M 1.69). Notably, this formula predicted
significantly less transformational and transactional leadership (p<0.05) (Figure 5).

Table 3. Leadership Types Differences.

Leadership Types Mean SD Test P-value
Transformational Leadership 4.08 0.34
. . Paired Samples Test 0.000%**
Transactional Leadership 3.78 0.58
Transformational Leadership 4.08 0.34
Paired Samples Test 0.000%*
Passive to avoid Leadership 1.69 0.46
Transactional Leadership 3.78 0.58 )
Paired Samples Test 0.000%**
Passive to avoid Leadership 1.69 0.46

** Correlation is statistically significant at level 0.01

Notably, the Leadership Outcome (M. 4.04) demonstrates a high level of success and satisfaction with the type of
leadership performed, while the participants seem to engage in a significant amount of Digital Leadership (M. 3.99)

(Table 3).

4-3-Demographic based Leadership Types

At this point, non-parametric Mann-Whitney tests were performed to determine whether demographic characteristics
had a statistically significant effect on the type of leadership exercised.

Table 4. Leadership Types per Sex.

Leadership Types Sex Mean SD Test P-value
Male 4.11 0.34
Transformational leadership Mann-Whitney 0.183
Female 3.98 0.33
Male 3.88 0.54
Transactional leadership Mann-Whitney 0.004%*
Female 341 0.57
Male 1.71 0.48
Passive to avoid leadership Mann-Whitney 0.648
Female 1.63 0.37
Male 4.11 0.45
Outcome leadership Mann-Whitney 0.003**
Female 3.79 0.47
o ) Male 4.19 0.66 )
Digital leadership Mann-Whitney 0.000%**
Female 3.26 0.72

** Correlation is statistically significant at level 0.01

In the first phase, it was found that gender affects the degree to which certain types of leadership are exercised by
members of the Senate who participated in the survey (Table 4). Specifically, male respondents exercise to a greater
extent than females’ Transactional leadership and Digital leadership where these differences are statistically significant
(p <0.05). In the second phase, male participants were found to report statistically significantly higher levels of

Leadership Outcome (p <0.05) (Figure 6).

400
400
380

95% Cl Transactional Leadership
3
95% Cl Digital Leadership

]

95% CI Outcome Leadership
8

T T
Male Female

T
Male

T
Female

T
Male

T
Female

Figure 6. Leadership Types per Sex.
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In addition, age does not appear to have a statistically significant effect on leadership models. In any case, in this
sample, the older the participants, the less digital leadership is exercised (p> 0.05).

Table S. Leadership Types per Years of Service.

Leadership Types Years of Serv. Mean SD Test P-value
<=20 3.98 0.28
Transformational leadership Mann-Whitney 0.023*
>20 4.14 0.36
<=20 3.84 0.41
Transactional leadership Mann-Whitney 0.810
>20 3.75 0.67
<=20 1.73 0.51
Passive to avoid leadership Mann-Whitney 0.727
>20 1.67 0.42
<=20 3.95 0.33
Outcome leadership Mann-Whitney 0.673
>20 4.09 0.53
<=20 4.10 0.72
Digital leadership Mann-Whitney 0.276
>20 3.92 0.81

* Correlation is statistically significant at level 0.05

As seen in the table above (Table 5), we find that participants with a career history of at least 20 years demonstrate
statistically slightly fewer transformational leadership (p<0.05). Additionally, participants with at least nine years of
management experience demonstrate statistically significant fewer transactional leadership and are statistically
significantly less comfortable with the leadership result (p<0.05) (Table 6).

Table 6. Leadership Types per Years of Service in Administrative position.

Leadership Types Admin Years Mean SD Test P-value
<=9 4.04 0.33
Transformational leadership t-test 0.294
>9 4.12 0.36
<=9 3.62 0.63
Transactional leadership t-test 0.013*
>9 3.96 0.49
<=9 1.74 0.53
Passive to avoid leadership t-test 0.328
>9 1.64 0.36
<=9 3.94 0.39
Outcome leadership t-test 0.05%*
>9 4.15 0.53
<=9 4.02 0.82
Digital leadership t-test 0.715
>9 3.95 0.73

* Correlation is statistically significant at level 0.05

4.207] 440

400

380

95% Cl Outcome Leadership
g g
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3

340 380

T T T T
<=9 >9 <=9 >9

Years of Service in Administrative Position Years of Service in Administrative Position

Figure 7. Leadership Types per Years of Service.
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Concluding this analysis based on the demographic and general characteristics of the sample, it emerged that the
participants' subject matter and the university from which they come, do not seem to be a factor influencing the exercise
levels of the various leadership models. (p> 0.05) (Figure 7).
4-4-Leadership Outcome

At this point in the analysis, we explore the possible relationship between different leadership types and leadership

outcome using the Pearson correlation coefficient (Table 7).

Table 7. Correlation Leadership type vs. Outcome Leadership.

Transformational leadership Transactional leadership Passive to avoid leadership
R' R! R!
Outcome Leadership
0.625%** 0.422%* -0.240*

! Pearson Correlation coefficient
* Correlation is statistically significant at level 0.05 (2-tailed)

** Correlation is statistically significant at level 0.01 (2-tailed)

At the level of = 0.01 there is a strong positive and statistically valid link between the leadership outcome and
transformational leadership (R = 0.625) and transactional leadership (R = 0.422). It is concluded that a high level of
application of these leadership types coexists with the success and pleasure associated with leadership. In the other hand,
the association between Leadership Outcome and Passive - To Avoid Leadership is unfavorable and statistically
meaningful (R = -0.240).

The presence of statistically meaningful correlations enables the application of basic linear regression to assess if the
leadership result is dependent on each type of leadership separately. Owing to the clear associations between the
independent variables, multiple regression was not suggested. We use the leadership outcome as a dependent variable
and each leadership personality as an independent variable in the following regressions. The following table summarizes
the fundamental parameters, R?, and the p-value (Table 8).

Table 8. Outcome Leadership vs. Leadership Types.

Dependent Variable Sim’ple Linear Transformat‘ional Transactio‘nal Passive to A}foid
Regression Parameters Leadership Leadership Leadership
Coefficient B 0.858 0.339 -0.248
Outcome leadership p-value 0.000%* 0.000%** 0.041%*
R? 0.391 0.178 0.058

* Statistically significant at level 0.05
** Statistically significant at level 0.01

As a result of the above, it is clear that transformational leadership has a positive and statistically significant effect
on the leadership outcome (p<0.05). The more applicable this type of leadership is, the more successful and satisfied
educators are. This independent variable accounts for a sizable proportion of the variance in the leadership outcome
(R?=0.391).

The leadership outcome is statistically strongly dependent on transactional leadership (p<0.05). The more times a
leader employs this form of leadership, the more effective and satisfied he or she may be. This independent variable
explains 17.8% of the variance in leadership outcome (R?=0.178). In regard to Passive Leadership, it seems to have a
statistically significant negative effect on leadership outcomes (p<0.05), with the finding that the more often it is used,
the less efficient and satisfied the leader is (Table 8).

4-5-Digital Leadership and Leadership Types

At this point, the Pearson correlation coefficient is used to examine the possible association between various
leadership styles and digital leadership (Table 9).

Table 9. Digital Leadership & Leadership Types Correlations.

Transformational Leadership  Transactional Leadership Passive to avoid Leadership Outcome Leadership
Digital R! R! R! R!
Leadership 0.220 0.059 0.133 0.458*

! Pearson Correlation coefficient;

* Correlation is statistically significant at level 0.05 (2-tailed).
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Based on the above table, it is observed that Digital Leadership shows a moderately positive and statistically
significant correlation with the leadership outcome (r = 0.458) at the level of a = 0.05. This means that a high degree of
efficiency and satisfaction coexists with a high degree of implementation of digital leadership. The existence of a
statistically significant correlation allows us to apply the simple linear regression, in order to determine if there is a
specific dependence of digital leadership on each leadership type separately. In the following regression analyzes,
Digital Leadership is used as the dependent variable and each leadership type as an independent variable. The relevant
table presents the basic parameters 8, R? and p-value (Table 10).

Table 10. Digital Leadership vs. Leadership Types.

Dependent Simple Linear Transformational Transactional Passive to avoid Outcome
variable Regression Parameters Leadership Leadership Leadership Leadership
Coefficient B 0.496 0.078 -0.225 0.753
Digital : *k
Leadership p-value 0.062 0.622 0.263 0.000
R? 0.048 0.003 0.018 0.209

** Correlation is statistically significant at level 0.01 (2-tailed)

As expected, the leadership outcome has a positive and statistically significant effect (p<0.05) on Digital Leadership,
i.e., the greater the effectiveness and satisfaction of the practicing leadership, the greater the degree of Digital
Leadership. Notably, this independent variable interprets a significant percentage of Digital Leadership variability
(R?=0.209). In terms of Transformational, Transactional and Passive leadership, these do not seem to have a statistically
significant impact on the degree of Digital Leadership.

4-6- Essential Digital Skills

At this point, survey respondents were asked to list the digital skills they can use and believe are most important for
a leader. Respondents were able to specify multiple options (Table 11).

Table 11. Digital Skills.

Frequency (N) Percent (%)
Social Media 48.0 65.8
Mobile App 39.0 534
Web Development and Tools 34.0 46.6
Cloud Computing 32.0 43.8
Digital Skills Big Data 26.0 35.6
ERP Systems 20.0 27.4
Security Skills 14.0 19.2
Digital Architecture 8.0 11.0
Complex Business Systems 7.0 9.6

The widespread digital skills of Social Media, Mobile App and Web Development and Tools are also the ones that
received the most responses (65.8, 53.4 and 46.6% respectively, Table 11). However, a significant percentage of
respondents can take advantage and consider Cloud Computing (43.8%) and Big Data (35.6%) important. Digital
architectures and Complex Business Systems are available to a small number of respondents (Figure 8).

Essential Digital Skills for a Leader

Social Media 65.8
Mobile App 534
Web Development and Tools 46.6
Cloud Computing 43.8
Big Data 35.6
ERP Systems 27.4

Security Skills ~m—————— |9 2

Digital Architecture |j—— ] ]

Complex Business Systems e 9 6

0 10 20 30 40 50 60 70

Figure 8. Digital Skills.
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In order to determine whether the demographic characteristics had a statistically significant effect on the reported
digital skills, a Pearson Chi-Square test was performed. The following are tables with the statistically significant

differences.

Table 12. Big Data.

Sample Demographics % Test P-value
; <=20 17.9

Years of Serv1'ce Pearson Chi-Square 0.012*
(Higher Education) >20 46.7
» <=9 474

d Y.e?rs 0f_Serv1c§ . Pearson Chi-Square 0.029*
(Administrative Position) >9 229

. . Humanities and Social Sciences Direction 9.5 .

Subject Field Pearson Chi-Square 0.001**

Natural and Applied Sciences Direction 51.1

* Statistically significant at level 0.05
** Statistically significant at level 0.01

First, Big Data was reported to a much greater extent by respondents with> 20 years of service in higher education,
by respondents with <= 9 years of service in an administrative position and respondents with a positive direction (p

<0.05).

Table 13. Cloud Computing.

Sample Demographics % Test P-value
) ) Humanities and Social Sciences Direction 28.6

Subject Field ) . R Pearson Chi-Square 0.041*
Natural and Applied Sciences Direction 553
Technological Educational Institute of Western Greece 55.6

University University of Patras 63.3 Pearson Chi-Square 0.000%*
University of the Peloponnese 12.0

* Statistically significant at level 0.05
** Statistically significant at level 0.01

Cloud Computing was reported to a greater extent by positive respondents (p <0.05) and much less by respondents
of the University of Peloponnese (p <0.05).

Table 14. Complex Business Systems.

Sample Demographics % Test P-value
41-50 28.6 Linear-by-Linear
Age T 0.025%*
51-60 59 Association
>60 4.0
University Technological Educational Institute of Western Greece 27.8 Likelihood ratio 0.021*
University of Patras 33

* Statistically significant at level 0.05

Complex Business Systems were declared to a much greater extent by participants aged 41-50 years (p <0.05) and
by participants from the Technological Educational Institute of Western Greece (p <0.05).

Table 15. Web Development and Tools.

Sample Demographics % Test P-value
41-50 71.4

Age 51-60 559 Pearson Chi-Square 0.003**
>60 20.0

** Statistically significant at level 0.01

Web development and tools were reported to a much greater extent by respondents aged 41-50 years.
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Table 16. Digital Architecture.

Sample Demographics % Test P-value
Humanities and Social Sciences Direction 0.0
Subject Field Fisher’s exact test 0.05*
Natural and Applied Sciences Direction 17.0
Technological Educational Institute of Western Greece 27.8
University University of Patras 6.7 Likelihood ratio 0.047*
University of the Peloponnese 4.0

* Statistically significant at level 0.05

Furthermore, Digital architecture was stated only by respondents in a positive direction (p <0.05) and to a much
greater extent by respondents from the Technological Educational Institute of Western Greece (p <0.05).

Table 17. Security Skills.

Sample Demographics % Test P-value
Technological Educational Institute of Western Greece 44.4

University University of Patras 20.0 Likelihood ratio 0.000%*
University of the Peloponnese 0.0

** Statistically significant at level 0.01

Security skills were declared to a much greater extent by participants coming from the Technological Educational
Institute of Western Greece and not at all by the participants of the University of Peloponnese (p <0.05).

Table 18. ERP Systems.

Sample Demographics % Test P-value
: <=20 10.7

Y'ears of SerVI'ce Pearson Chi-Square 0.012*
(Higher Education) =20 37.8
Humanities and Social Sciences Direction 0.0

Subject Field Pearson Chi-Square 0.000%**
Natural and Applied Sciences Direction 42.6

* Statistically significant at level 0.05
** Statistically significant at level 0.01

ERP systems were reported to a greater extent by respondents with> 20 years of service in higher education and only
by positive respondents (p <0.05).

Table 19. Social Media.

Sample Demographics % Test P-value
; <=20 50.0

(P\{{iee}llrsroé‘ dServtlic?]) Pearson Chi-Square 0.025*
ghe ucatios >20 75.6

* Statistically significant at level 0.05

Finally, Social media was reported to a greater extent by respondents with> 20 years of service in higher education
(p <0.05). Alternatively, the number of digital skills that survey participants stated that they could exploit and consider
important to a leader was examined. On average, respondents stated about 3 of the 9 existing skills. There were
participants who declared only 1 but also participants who declared up to 9. In order to determine whether the
demographic characteristics had a statistically significant effect on the number of digital skills declared, t-test and non-
parametric Mann-Whitney and Kruskal-Wallis statistical tests were performed.

Table 20. Number of Digital Skills.

N Min Max Mean SD

Number of Digital skills 73 1 9 3.12 1.972
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The results show that a larger number of digital skills were declared by participants with more than 20 years of service
in higher education, by participants with less than 9 years of service in an administrative position, by participants with

a positive subject and by participants from the Technological Educational Institute of Western Greece (p <0.05).

Table 21. Number of digital skills per demographic feature.

Number of
Digital skills SD Test P-value
Male 3.11 2.076 -
Sex Mann 0.549
Female 3.19 1.601 Whitney
41-50 4.14 2.878
Kruskal-
Age 51-60 3.00 1.891 Wallis 0.403
>60 2.72 1.208
Years of Service in <=20 2.68 1.982 Mann- 0.031%
Higher Education =20 3.40 1.935 Whitney ’
e <=9 3.58 2.226
Years of Service in t-test 0.039*
Administrative Position >9 2.63 1.536
. . Humanities and Social Sciences Direction 2.14 1.315 Mann-
Subject Field - - R hi 0.001**
Natural and Applied Sciences Direction 3.70 2.084 Whitney
Technological Educational Institute of Western Greece 4.56 2.791
University University of Patras 3.07 1.484 K\;]“;lll‘f‘sl' 0.003%*
University of the Peloponnese 2.16 0.987

* Statistically significant at level 0.05
** Statistically significant at level 0.01

Additionally, the relationship of different leadership types with the number of digital skills reported was investigated.

Table 22. Digital Skills Correlation with Leadership Type.

Transformational Transactional Passive to avoid Outcome Digital
Leadership Leadership Leadership Leadership Leadership
Number of Digital R R R R! R!
Skills 0.143 -0.102 -0.048 0.187 0.136

! Pearson Correlation coefficient

The results showed that there is no statistically significant correlation between the number of reported digital skills
and any leadership model. In addition, the digital property number variable was recoded to highlight the percentages of
respondents who reported more or less digital skills.

Table 23. Digital Skills for a Leader.

Frequency (N) Percent (%)
Low (1-3) 50 68,5
Number of Digital skills Medium (4-6) 17 23,3
High (6-9) 6 82

68.5% of respondents stated a low number of digital skills that can be exploited and consider more necessary for a
leader and only 8.2% stated a high number.

Table 24. Digital Leadership — Number of Digital Skills.

Level of Digital Leadership SD Test P-value
Low (1-3) 3.92 0.769
Number of Digital skills Medium (4-6) 4.07 0.652 Kruskal-Wallis 0.002
High (6-9) 430 1.130

The higher the number of declared digital skills, the higher the degree of digital leadership practice (p = 0.002).

4-7-Data Mining Analysis

Data Mining is the retrieval of information or patterns from databases using grouping or categorization algorithms
and the principles of Statistics, Artificial Intelligence, Machine Learning, and Database systems. Its goal is to have the
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information that will be extracted and the standards that will emerge, to have a structure understandable to the person to
help him make the appropriate decisions. We will apply two essential methods of knowledge mining to this data set: the
Categorization through decision trees, a method that depicts the data in predefined categories - classes. It is often referred
to as supervised learning because classes are defined before the data. The Association Rule is even examined, a model
that recognizes specific types of data correlation.

4-7-1- Decision Trees

The most common induction algorithms are decision trees, which have been applied with excellent results in a variety
of fields. It is a technique for approximating functions with distinct target values. Their output is a tree structure that
succinctly represents the data from which the laws are derived. Each node in the tree represents a condition that controls
the value of an instance of the instances, and each branch that leaves this node represents a distinct value of that attribute.
The Representation Tree representation is a pairing made up of restrictions on the values of features. Each direction
from the root to a leaf represents a restriction on the value of an attribute. Since the tree encompasses all possible -
alternate directions, it expresses the intersection of these junctions. The primary benefit of Decision Trees is their
interpretability.

Authors applied the J48 Decision Tree Algorithm to the data set of the present research. The results are presented in
the following decision trees (J48), which were generated with the root of the Decision Tree 1 (Figure 9) in the first case
the variable “Years_of Education”, and in the second case as the root of the Decision Tree 2 (Figure 10) the variable
“Digital Leadership” was integrated.
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Figure 10. Decision Tree 2.

4-7-2- Association Rules

The discovery of association rule mining was proposed in the early 1990s by Rakesh Agrawal as a market basket
analysis technique, where the aim is to discover correlations between objects in a Database. The Association rule
correlates the form X — Y, where XCI, YCI, and XN'Y = @. We will call the first member of the rule a hypothesis and
the second a conclusion. X — Y applies to all transactions D with confidence c. If ¢% of transactions in D contains X,
they also contain Y. Rule X — Y has supports if s% of transactions in D contain XUY. The correlation rules are
sentences of the form {X1, ..., Xn} — Y, which means that if all X1, ..., Xn are found in the basket, then it is possible
to find Y. Of course, a simple reference of such a rule has little value if it is not accompanied by quantitative quantities
that measure the quality of the correlation rules found. Such quantities are support and confidence, which are defined as
follows:

Support: expresses the probability that the basket {X1 ... Xn, Y. Is found in the Database and is equal to the ratio of
the records containing {X1 ... Xn, Y} to the total number of records. Confidence: expresses the probability that Y is

Page | 423



Emerging Science Journal | Vol. 5, No. 4

found in a basket containing {X1, ... Xn} and is equal to the ratio of records containing {X1 ... Xn, Y} to the total
number of records which include Xi.

Authors applied data mining method in this study. The table below contains the generated rules. Twenty (20) best
rules founded with the Apriori algorithm (Table 25). Out of the 73 instances, 20 best rules were produced with a
minimum support of 0.95 and confidence of 0.9.

Table 25. Twenty (20) Best Apriori Rules.

: === Run information ===

| Scheme: weka.associations.Apriori -N 20 -T 0 -C 0.9 -D 0.05-U 1.0-M 0.1 -S -1.0 -c -1
| Relation: digital-weka.filters.supervised.attribute.Discretize-Y -R first-last-precision5

i Instances: 73

! Attributes: 20

! Apriori

i Minimum support: 0.95 (69 instances)
i Minimum metric <confidence>: 0.9

i Number of cycles performed: 1

i Generated sets of large itemsets:

: Size of set of large itemsets L(1): 5

I Size of set of large itemsets L(2): 10

I Size of set of large itemsets L(3): 10

i Size of set of large itemsets L(4): 5

i Size of set of large itemsets L(5): 1

! Best rules found:

! 1. Transactional Leadership="All' 73 ==> Transformational Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

| 2. Passive_avoid_Leadership="All' 73 (avoid) ==> Transformational_Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

i 4, Outcome Leadership="All' 73 ==> Transformational Leadership="All' 73  <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

i 5. Transformational Leadership="All' 73 ==> Outcome_Leadership="All' 73  <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

' 6. Digital_Leadership="All' 73 ==> Transformational_Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 7. Transformational Leadership='All' 73 ==> Digital Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 8. Passive_avoid_Leadership="All' 73 (avoid) ==> Transactional Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)
i, Transactional _Leadership="All' 73 ==> Passive_avoid_Leadership='All' 73 (avoid) <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

i 10. Outcome_Leadership="All' 73 ==> Transactional Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

11. Transactional Leadership="All' 73 ==> Outcome_Leadership="All' 73  <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 12. Digital Leadership="All' 73 ==> Transactional Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 13. Transactional Leadership="All' 73 ==> Digital Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 14. Digital_Leadership="All' 73 ==> Qutcome_Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 15. Outcome_Leadership="All' 73 ==> Digital_Leadership="All' 73 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 16. Social_Media=1 Transformational_Leadership="All' 48 ==> Digital_Leadership="All' 48 <conf:(1)> lift:(1) lev:(0) [0]onv:(0)
: 17. Social_Media=1 Digital_Leadership="All' 48 ==> Outcome_Leadership="All' 48 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

: 18.Social_Media=1 Outcome_Leadership="All' Digital_Leadership="All' 48 ==> Transformational_Leadership="All'
i Transactional_Leadership="All' 48 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)

i i
i i
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
i i
i i
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
i i
i i
i i
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I I
i i
| |
i 3. Transformational_Leadership='All' 73 ==> Passive_avoid_Leadership='All' 73 (avoid) <conf:(1)> lift:(1) lev:(0) [0] conv:(0) i
| |
| |
| |
| |
| |
| |
| |
| |
i i
| |
i i
| |
| |
| |
| |
i i
| |
| |
| |
| |
i i
i i
i i
i i
| |
| |
| |
| |
| |
| |
| |
| |
| |
i i
| |
| |
i 19. Mobile_App=1 39 ==> Transformational_Leadership="All' 39 <conf:(1)> lift:(1) lev:(0) [0] conv:(0) |
| |
| |
| |

: 20. Mobile_App=1 Outcome_Leadership="All' 39 ==> Digital_Leadership="All' 39 <conf:(1)> lift:(1) lev:(0) [0] conv:(0)
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By analyzing the above rules (20), we extract the following conclusions. More precisely, rule no. 2 is derived from
the observation that individuals who reject passive-to-avoid leadership choose and apply transformational leadership
(conf=1, sup=0.95, lift=1, N = 73). According to rule 6, individuals that embrace digital leadership eventually
demonstrate transformational leadership (conf=1, sup=0.95, lifi=1, N = 73). Additionally, individuals who demonstrate
digital leadership (conf=1, sup=0.95, lift=1, N = 73) indicate outcome leadership (conf=1, sup=0.95, lift=1, N = 73).
In terms of e-skills, and in accordance with rules 16, 17, and 18, those who learn through social media acquire and
experience them before using transformational leadership, digital leadership, and outcome leadership (conf=1, sup=0.95,
lift=1, N = 73). Additionally, individuals experienced with mobile applications apply transformational and,
consequently, digital leadership (conf=1, sup=0.95, lifi=1, N = 73) based on rules no. 19 and no. 20.
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Figure 11. Final model with significant pathways of focused variables. *p< .05 | **p<.01.

At this point we built a final model (Figure 11) with significant pathways of focal variables. For ease of presentation,
parameter estimates for e-skills, digital leadership and leadership types (Transformational, Transactional, Passive to
Avoid and Outcome).

5- Conclusions

Today, digital transformation is an imminent option for all businesses, regardless of their scale or industry. Daily,
leaders are confronted with new technologies and must make choices based on the evidence at their disposal. Overall,
technology change is effective over time as corporate objectives align with implementing new digital tools. As a result,
it is critical for each leader to facilitate this strategic convergence with digital culture. To address the obstacles faced by
digital transition, leaders must learn a range of digital capabilities, including collaborating efficiently in a digital
environment, taking the initiative and responding quickly to new circumstances and activities, and dealing with urgent,
challenging issues. Thus, as institutions, colleges must transform their activities and continue to adapt to be competitive
in the Internet of Things era.

According to the survey, the findings indicate that participants demonstrate a high transformational and transactional
leadership level. Additionally, they demonstrated a high level of Digital Leadership while avoiding Passive - To Avoid
Leadership. Notably, the Leadership Outcome demonstrates a high level of success and satisfaction with the leadership
type used. Regarding gender, it was discovered that it impacts the extent to which those forms of Leadership are practiced,
with male respondents exercising Transactional and Digital Leadership to a greater extent than female respondents. In
terms of age, it was discovered that they demonstrate less transformational and digital Leadership as participants age.
Additionally, the leadership outcome is strongly associated with transformational (R=0.625) and Transactional
Leadership (R=0.422), implying that a high degree in exercise in these leadership types coexists with leadership
performance and satisfaction. Finally, Passive to Avoid Leadership seems to have a detrimental effect on Leadership
Outcome, implying that the more successful its execution, the less effectiveness, and satisfaction.
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Regarding Digital Leadership, the study demonstrates a relatively favorable association with the leadership outcome
(r=0.458), translated as a high level of performance and satisfaction coexisting with a high level of digital leadership
execution. Along with digital skills, the widespread digital skills of Social Media, Mobile Applications, and Web
Development and Tools earned the most responses (65.8%, 53.4%, and 46.6%, respectively), indicating that a sizable
proportion of respondents will benefit from and value Cloud Computing and Big Data. To summarize, the greater the
number of reported digital skills, the more advanced the art of Digital Leadership.

In summary, a good leader who exercises transformational Leadership and is informed and prepared with the
necessary digital skills applies digital Leadership to a greater extent and is more effective in carrying out administrative
responsibilities in an academic environment. In addition, a person who has the necessary digital skills and implements
digital Leadership is more likely to identify and seize opportunities so that his decisions will lead to the optimal
development of an Academic environment.

According to our study, some limitations should also be considered and overcome in future studies. The first concern
regards the sample (N=63 Academic Senate Leaders), underling the difficulty of consent in participation in similar
studies concerning academic leadership. Second, according to academic leadership and digital leadership, a helpful
parameter should be expanding to several professional environments. The current study's findings are consistent those
of prior research conducted in a number of educational contexts, which found that transformational leadership
components are positively connected with the efficacy and happiness of existing leaders. Positive connections were also
discovered between transactional leadership components and effectiveness and satisfaction, albeit to a lesser extent, but
negative connections were observed between passive type and avoidance leadership and partner effectiveness.

As a result of the preceding, integrating educational leadership in academic environments, mindsets, and situations
without embracing the features of digital leadership does not advance higher education or the job of the human resources
that lead it. Educators must be alert, constantly seeking to stay current on new technologies and capabilities of digital
tools and enrolling in high-quality training/retraining programs to progressively integrate them into educational
leadership. Similarly, if the current situation is truly a priority, the central leadership mechanism must provide incentive,
a considerable incentive for qualified academics, and the establishment of relevant assessment mechanisms.

5-1- Future Research

Due to the changing academic landscape brought on by digital transformation, leaders are being called upon to
develop and improve a combination of digital and soft skills, primarily the ability to communicate effectively in a new
digital context, to provide coherence between remote geographical nodes, to take initiative, and to adapt in order to
successfully address many complex problems and operations. Four research studies have already been completed in
three other Greek universities, and the next move is to do a comparative analysis of the findings of other universities on
a global scale in order to share perspectives on the subject of digital leadership, the contemporary cornerstone of
academic environments. Finally, comparable study should be conducted in other Greek Higher Education Institutions
in order to assert that, in the modern era, digital leaders in Greek higher education institutions adhere to the
transformational leadership and digital transition models.
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