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Background/purpose — We live in the age of digital transformation, and
our lives are fundamentally shaped by the influence of digital
technologies. This transformation is calling for profound changes in the
education of new generations, and forcing schools to realize structural
and pedagogical transformation so as to equip students with the
knowledge and skills necessary for life in the 21°" century. Under these
circumstances, digital leadership has become significant in sustaining
digitally-driven school improvement. Digital leadership, used as an
umbrella term to refer to technology-referenced leadership models
such as e-leadership, technology leadership, virtual leadership, or
leadership 4.0, aim at integrating digital technologies into the
functioning and improvement of organizations and leveraging their
sustainability in the digital era. This study aims to discuss the potential
contribution of digital leadership to sustainable school improvement
efforts in the digital era, and suggests implications for future studies.
Materials/methods — This is a conceptual paper which briefly defines
digital leadership, school improvement, and the relationship between
these two variables. Based on this analysis, it also points out some
aspects to be addressed by future studies.

Practical implications — In this paper, we argue that digital leadership
has much to offer to enhance school improvement in accordance with
the requirements of this age. We also analyze the digital leadership and
school improvement literature to identify potential gaps in research
and suggest implications for the future investigation of digital
leadership with a particular focus on school improvement.

Conclusion — An overview of digital leadership and school improvement
literature suggest that future research should particularly address
digital leadership from a distributed and social justice perspective, and
provide further evidence on the mechanisms and means of enacting
effective digital leadership in enabling schools to respond properly to
their fast-changing digital environment.
Keywords — Digital leadership, school
leadership, school effectiveness.
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1. INTRODUCTION

The 21% century is called the era of the Industrial Revolution 4.0, or the Digital Age, which
is characterized with drastic changes in the way people live, work, and interact with each
other due to technological breakthroughs (Peng, 2021). Today, all aspects of human life have
been largely influenced by the new digital environment underpinned by information and
communication technologies (ICT) (Limna et al.,, 2022). Broadening access to innovative
technologies such as automated machinery, robotic devices, artificial intelligence (Al), the
Internet of Things (loT), digital networking, and augmented reality continues to ignite digital
transformation in the modern society (Azrai et al., 2020, Oberer & Erkollar, 2018).

In the face of these rapid and constant changes, educational systems are also urged to
innovate themselves and align their teaching-learning environments to the changing needs of
their student populations (llomaki & Lakkala, 2018; Zhong, 2017) that “learn in different ways
and have different experiences with technology compared to many of their teachers and
most of their administrators” (Levin & Schrum, 2014, p. 640). As such, newer technologies are
to become an integral part of students’ learning not only to enhance their academic
achievement but to equip them with the skills required to function successfully in the digital
society (Battro & Fischer, 2012; Limna et al., 2022).

This new context of education assigns new leadership roles to school administrators for
the successful integration and implementation of technology in all educational activities
(Avidov-Ungar et al., 2022; Pata et al., 2022). As Shin et al. (2023) state, digital transformation
in today’s schools does not only necessitate updating resources or implementation of newer
technologies, but also requires efforts to attune the school structure, tasks, staff, and culture
to these new circumstances. As a result, digital leadership has become one of the significant
pillars in enabling the digital transformation of schools (Karakose et al., 2022; Yusof et al.,
2019), and supporting the sustainability of school improvement efforts in the digital era.

2. LITERATURE REVIEW
2.1. Digital Leadership

In the literature, several terms are used to refer to the new leadership style required in
the digital era, with no or slight differences in meaning, such as technology leadership, e-
leadership, leadership 4.0, or virtual leadership. Digital leadership is used as an umbrella term
to refer to all these types of leadership models aiming at the successful integration of digital
technologies into the functioning and improvement of organizations (Karakose et al., 2022).

In the present paper, we refer to digital leadership as a school-level leadership construct
that combines leadership skills with digital competences in order to establish schools that are
digitally-enabled and responsive to their fast-changing, digital environment. As an innovative,
change-oriented and team-based leadership model, digital leadership is not only about using
ICT or digital technologies in performing leadership functions at school, but comprises several
significant elements such as possessing particular leadership skills and qualities, providing
professional development and support, establishing a digital-friendly culture, developing
positive relationships, enabling systemic and structural improvement (Hamzah et al., 2021;
Yusof et al., 2019).

Digital transformation of schools could be realized through aligning the goals, vision,
governance, structure, decision processes, values, culture, and climate of school with the new
circumstances (Eberl & Drews, 2021), and some qualities of digital leaders come into
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prominence to realize and sustain this transformation. As defined in the literature, successful
digital leaders are adaptable, open to new ideas, resilient, and agile as well as willing to
explore and master new skills and knowledge of latest technologies (Shin et al., 2023; Sterrett
& Richardson, 2020; Yusof et al., 2019). Using these skills, digital leaders not only adapt to the
fast-changing technology and innovation but also promote the effective integration of these
technologies into the teaching-learning environment through modelling and professional
support (Hamzah et al,, 2021). According to a recent study by Karakose et al. (2021), digital
leaders are good at using digital technologies, providing support for the digital transformation
and technology-based professional development, building a digital learning culture, and
employing leadership skills to optimize the benefits of digital technologies for learning.

In the same vein, Sheninger (2014) asserted that digital leadership is enacted in schools
based on seven pillars, which he listed as communication, public relations, branding,
professional growth and development, student engagement and learning, learning
environment and spaces, and discovery of opportunities. Accordingly, in the digital era,
establishing newer means of communication through social media helps convey the school
mission to stakeholders, build professional partnerships, and construct a better knowledge of
the school. Thus, school leaders could establish better public relations and achieve a
successful branding of the school through creating a positive image among diverse school
actors. According to Sheninger (2014) social media could also be used to promote teachers’
professional development through creating professional learning communities where
teachers can interact and exchange ideas with colleagues from around the world about using
the latest technologies for the benefit of their students. This would certainly enrich their
experiences with technology, offer them new ways of thinking and acting, and support their
confidence in using new technologies. By enhancing teachers’ digital capabilities and enabling
them to work together, digital leaders enable the improvement and better functioning of
schools (Shin et al.,, 2023). The fifth pillar of digital leadership builds upon student
engagement and learning, which basically aims to equip students with the latest knowledge
and competence of digital technologies. This certainly requires establishing a learning
environment and spaces around a shared vision that regards technology as the central
component of teaching and learning as well as equipping schools with the latest digital
resources. Finally, Sheninger (2014) suggested that digital leadership necessitates developing
strategic partnerships with other organizations surrounding schools such as other schools and
learning centers, universities or corporate institutions in order to discover newer possibilities
and opportunities and form collaborations for innovative projects. He asserted that digital
leaders are to “become more knowledgeable about society and look for opportunities to
connect the real world to an educational system clinging to preparing students for an
industrialized workforce that is no longer needed” (p. 191).

As can be seen clearly from the above-mentioned elements, digital leadership is
transformational and visionary in nature as it aims to build an innovative school vision that
can be instantly updated in line with newer opportunities as well as altering the culture and
functioning of schools to align with the requirements of the digital era. As a result, scholars
often cite transformational and visionary leadership as integral components of digital
leadership (Karakose et al., 2022). Digital leaders become the role models and initiators of
digital transformation through constantly upgrading their digital competences and stimulating
teachers and students to do the same (Hamzah et al., 2021). Thus, they can build a school-
wide culture around the willingness and ability for change, an open and collaborative
atmosphere reliant upon the transparent flow of information, self-responsibility, and
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proactive behavior as well as work environments that are flexible enough to experiment with
innovative technologies (Oberer & Erkollar, 2018; Shin et al, 2023). Therefore,
transformational leadership is an integral component of successful digital leadership (Amelda
etal., 2021).

On the other hand, International Society for Technology in Education (ISTE) (2023)
defines digital leadership as a ‘visionary leadership’ in their Standards for Administrators
(ISTE-A) stating that, in the digital era, school leaders “inspire and lead development and
implementation of a shared vision ... of purposeful change that maximizes use of digital age
resources to meet and exceed learning goals, support effective instructional practice, and
maximize performance of district and school leaders”, “engage in an ongoing process to
develop, implement and communicate technology-infused strategic plans aligned with [this]
shared vision ... to create, promote and sustain a dynamic, digital age learning culture that
provides a rigorous, relevant and engaging education for all students”. Several researchers
assert that digital leaders need to be visionary to act as a role model for the school staff, and
provide effective mentoring to promote their talents (Eberl & Drews, 2021), visionary school
leaders are more capable of optimizing the use of digital resources in school and fostering the
effective integration of technology into the classroom (AlAjmi, 2022), and visionary leadership
enacted through building an integrated technology vision and a technology plan to support all
actors and stakeholders could be a significant sign of digital leadership in school (Zhong,
2017). Through planning and carrying out such a vision, digital leaders make a great stride
towards pursuing educational goals rapidly updated by the digital environment surrounding
schools (Shin et al., 2023; Yusof et al., 2019).

2.2. School improvement

The ultimate goal of school improvement is ameliorating the learning conditions of
schools and enhancing student learning through realizing systemic changes in the structures
and practices of schools (Lewis, 2015; Wiyono et al., 2023). School improvement efforts have
become the cornerstone of national educational policies for improving the desired student
outcomes and enabling school effectiveness (Rhodes & Brundrett, 2009).

School improvement is realized through restructuring the common tasks, activities,
practices of learning, teaching and leading at schools, and thus it is often associated with the
successful engagement of change in school structures, routines, professional learning,
curriculum, and pedagogical orientations (llomaki & Lakkala, 2018; Meyer et al., 2023). As
Wiyono et al. (2023) encapsulate, sustainable school improvement requires a systemic
approach to change with multiple perspectives, development of internal conditions as a key
focus of change, a focused goal-orientation, the use of integrated implementation strategies
and efforts to institutionalize change. As a result, school improvement occurs through
developing the intellectual, social, and organizational capital of schools (Tam et al., 2018). The
intellectual capital is the values, beliefs, knowledge, and skills of the school staff while social
capital relates to a climate of trust, mutual respect, and reciprocal relationship between the
internal and external stakeholders. The organizational capital, on the other hand, comprises
the leadership and management knowledge, skills and practices. Scholars concur that this
organizational capacity, namely school leadership, has the central role in enacting a successful
change and improvement (Fullan, 2015; Hargreaves & Fink, 2006; Pata et al., 2022; Tullbas,
2022).

Research has shown that principals as school leaders influence the quality of teaching
and learning both directly and indirectly, and hence have a central role in enacting school
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improvement (Azrai et al., 2020; Karadag, 2020; Leithwood et al., 2020). The school principal
actively engages with all the stages of school improvement initiatives through motivating and
involving school staff in creating common visions and values to support continuous
improvement, building the social and intellectual capacity via creating opportunities for
professional development and building an atmosphere of trust, experimentation, and
collaboration as well as developing networks with internal and external stakeholders (llomaki
& Lakkala, 2018).

As validated by some early and recent studies (Bryk et al., 2015; Hallinger & Heck, 2002;
Leithwood & Jantzi, 2006; Lewis, 2015; Meyer et al., 2023), sustainable and effective school
improvement fundamentally depends on goal-setting and pursuing a proper plan for
achieving these goals. First and foremost, the achievement of improvement goals does not
solely result from the efforts of the principal but requires the commitment and acceptance of
all parties including teachers, students, parents, and other stakeholders surrounding the
school (Meyer et al., 2023; Wiyono et al., 2023). Therefore, establishing a shared vision and
developing clear goal-focused strategies would help elevate and guide school-wide efforts to
realize and sustain improvement. The principal could support this process through conveying
clear expectations, operationalizing participatory decision-making processes, creating
opportunities for professional development, aligning strategies to the goals, and building a
more collaborative climate with a clear recognition of hard work and tolerance of mistakes
(Mevyer et al., 2023; Timperley, 2005; Sun & Leithwood, 2015), all of which would eventually
enhance the school capacity for continuous improvement (Harris, 2001).

2.3. Supporting School improvement with Digital Leadership

As Flanagan and Jacobsen (2003, p. 124) eloquently stated at the beginning of this
millennium, “principals and teachers face the huge task of reinventing schools and classrooms
in a society that has been transformed by digital technologies”. However, this revolution in
education would not come by the installment of computers and digital networks in schools
but requires profound changes in the mindsets, knowledge, and skills of school administrators
and teachers. Although schools have come a long way in supporting student learning via
technology, digital technologies have not still been properly applied in education as much as it
has become integral into social and work life (lloméaki & Lakkala, 2018; Sheninger, 2014). On
the other hand, there is growing consensus that technology integration is not a preference or
choice but a significant imperative for the modern school to accomplish its goal of equipping
students with competences and skills necessary for life in the 21°" century (Pata et al., 2022;
Zhong, 2017). As a result, school improvement efforts have become more important than
ever so as to increase schools’ capacity to keep up with the drastic changes in the digital era,
to maintain digital transformation in schools, and to integrate digital technologies into the
learning environment (Hamzah et al., 2021).

The well-rounded use of digital technologies in education requires the combination of
organizational and pedagogical interventions (Wong & Li, 2011), and school principals have a
significant responsibility for the innovative use of these technologies to improve both
organizational and pedagogical practices (AlAjmi, 2022; llomaki & Lakkala, 2018; Yirci et al.,
2023). As Zhong (2017) underlined, digital transformation in schools necessitates
transforming schools “from a technology-referenced learning environment to technology-
based learning community to meet 21* century learning requirements” (p. 27). This could
only be achieved through restructuring teaching and learning practices, designing new
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learning spaces and transforming schools into dynamic learning organizations that are
responsive to their digital environments (Pata et al., 2022).

Digital leadership theory emphasizes that digital leaders combine their technology
knowledge and skills with their leadership qualities to create a school culture that promotes
the improvement, growth, and learning of school community members (Eberl & Drews, 2021;
Sheninger, 2014). By this means, digital leaders have a positive effect on student achievement
and school effectiveness through improving and encouraging digital teaching and learning
(Chang, 2012; Greaves et al., 2010; Richardson & Sterrett, 2018). Based on the results of a
comprehensive study on principals with an exemplary success in digital transformation in
their schools, Levin and Schrum (2014) stated that these leaders followed some common
procedures to make technology a lever for school improvement. With a clear vision and
mission in mind, these principals were successful in gathering the collective efforts of school
community around achieving these missions in the best way possible. They provided
excessive support and opportunities of growth through creating structures and processes for
the integration of technology into classroom, creating possibilities for high-quality and
customized teacher professional development, redesigning the curriculum and pedagogical
practices to enable student-based instruction that promotes digital competence, finding
innovative ways of identifying and receiving sustainable resources and funds, and building
partnerships with internal (e.g., parents) and external stakeholders (e.g. other schools,
universities, businesses).

Briefly stated, the role of digital leaders in sustaining the improvement of schools is
actually two-fold. They first act as role models by their efforts to maximize their knowledge
and skills of newer technologies and their successful incorporation of these technologies into
their leadership practice. Their modelling has a significant impact on motivating teachers to
develop and integrate their technology skills into the classroom (AlAjmi, 2022; Raman et al.,
2014; Zhong, 2017). On the other hand, digital leaders enhance the improvement of their
school through creating a culture of trust, support, innovation, and empowerment, where
everyone works in collaboration to elevate the collective capacity of school to keep up with
the changing demands of the digital age (Sheninger, 2014).

3. CONCLUSION AND IMPLICATIONS

School improvement is a ‘distinct approach to educational change that enhances student
outcomes as well as strengthening the school’s capacity for managing change’ (Hopkins et al.,
1994, p. 3). In the digital era, sustainable school improvement has become a more complex
and dynamic endeavor that has assigned additional roles and responsibilities to school
principals. In these new circumstances, digital leadership has emerged as a promising
leadership model to leverage schools’ capacity to keep up with the demands of its digital
environment. Although existing research has contributed greatly to the conceptual definition
of digital leadership as well as its defining characteristics and roles, our knowledge to some
aspects of its theory and practice seems to be limited, particularly with regard to digitally-
driven school improvement (Pata et al., 2022).

The broader leadership literature has already established close links between leadership
and school improvement, and indicated that effective school improvement requires
distributed forms of leadership since real improvement results from a school-wide, collective
endeavor (Frost, 2008; Hallinger & Heck, 2010; Rhodes & Brundrett, 2009; Shaked &
Schechter, 2016). More recent studies on digital leadership in schools also showed that
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successful digital leaders acted upon the principles of distributed leadership to improve
technology-integrated practices in schools (Davis-Singaravelu, 2022; Levin & Schrum, 2014;
Meyer et al.,, 2023; Tam et al., 2018). Spillane (2005) describes distributed leadership as a
system of practice comprised of a collection of interacting components: leaders, followers,
and situation. These three interacting components must be understood together because the
system is more than the sum of the component parts or practices” (p. 150). This system
perspective is essential to accomplish digitally-driven school improvement because real and
sustainable change requires the acceptance, commitment, and concerted efforts of the
school leaders with the whole school community (Shaked & Schechter, 2016). Therefore,
future studies could address digital leadership with a distributive lens to develop a much
thorough understanding into their interplay and influence in school effectiveness.

In addition to teacher empowerment, building collective capacity, and enacting
participative management, a distributive lens to leadership also accommodates the practice
of leadership at different levels of educational system from higher echelons of management
to the level of district managers, principals, and middle managers (Avidov-Ungar et al., 2022;
Sterrett & Richardson, 2020). Since technology integration in education is multi-faceted and
requires more systemic changes, the practice of digital leadership at all these levels would be
significant in improving schools. However, research on the practice and influence of digital
leadership at varying levels of educational system is currently quite limited, so further
investigation into the roles of leaders in the central and local educational contexts in enabling
digitally-driven improvement of schools would yield beneficial results.

Future studies addressing the relationship between digital leadership and school
improvement in a variety of national cultures, school contexts or policy environments would
also enrich this research field because both leadership and school improvement is highly
sensitive to the realities of cultural and contextual factors (Rhodes & Brundrett, 2009). As
Gurr et al. (2021) encapsulated, school improvement results from the interaction of individual
leadership factors with community factors in and out of school, and suggested that
“leadership and context should be considered in reciprocal and nuanced ways across a
complex variety of contextual levels” (p. 73). Scholars contend that sufficient contextual
relevance and alignment with local practices are crucially significant in the success of school
improvement initiatives, and policy borrowing without considering the contextual and cultural
factors could result in failures (Cosner et al.,, 2018; Harris et al., 2016; Liljenberg &
Wrethander, 2023).

One final point we would like to make is bound up to social justice perspective. Research
indicates that injustices resulting from the socio-economic, racial or cultural factors could
seriously damage the academic achievement and well-being of students (Saunders, 2017),
and the enactment of social justice leadership could help alleviate these negative outcomes
(Karakose, Tulibas, & Papadakis, 2023). From the perspective of digital transformation,
technology-integrated education inextricably brings with it the problem of equity because
students are often separated by the ‘digital divide’ resulting from gender, culture or economic
injustices (Flanagan & Jacopsen, 2003). As the gap between students with easy access to
technology versus with poor or no access increases, the divide between their knowledge and
skills of technology grows to create digital injustices (Lythreatis et al., 2022). This could
eventually prevent schools from achieving its goal of “equip[ing] all children from all groups to
leave school fully prepared to lead productive, successful, fulfilling lives” (Shields, 2004, p.
124). This social justice perspective is also emphasized in ISTE Standards for Educational
Leaders (2023), and the principals’ role in increasing equity and access to technology is listed
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as part of digital leadership practice in schools. Considering that literature on both social
justice leadership and digital leadership is rather young and their integrated investigation is
quite limited, such research could contribute greatly to developing more comprehensive
framework of school improvement for providing students with equal rights and opportunities
to access newer technologies, equal rates of success in attaining the knowledge and skills of
these technologies, and equal conditions for actualizing their possible selves (Tan, 2021) while
framing digital learning in school.
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