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Abstract

:

The current study investigates the perspectives and experiences of teachers regarding their school principal’s digital leadership roles and technology capabilities during the COVID-19 pandemic. The research was conducted using a case study-based qualitative approach, and with a study group consisting of 89 teachers holding a Master’s degree. Maximum diversity sampling, one of the purposive sampling methods, was preferred in the determination of the study group, and the data obtained from the research were analyzed through content analysis. The five main themes determined based on the perceptions and experiences of the participants are listed as: “Digital technology usage, support for the digital transformation, support for technology-based professional development, support for digital learning culture, and digital leadership skills”. The results of the research revealed that the level of use of digital technologies by school principals during the COVID-19 pandemic was perceived as adequate by teachers. In addition, it was determined that school principals support digital transformation and technology-based professional development in schools. Furthermore, within the scope of the research, it was determined that school principals contribute to the construction of a digital learning culture in schools. The results of the study revealed that school principals’ digital leadership skills were clustered under three categories: technology use, managerial skills, and individual skills. As a result, in order to realize digital transformation within the context of K-12 education, school principals must first demonstrate their digital leadership and actively support the establishment of a digital learning culture in their schools.
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1. Introduction


It is well known that education and teaching practices are affected by technological developments. The ubiquitous spread of information and communication technologies in recent years has forced educational institutions to undergo a digital transformation so as to keep up with the today’s technological age. Educational activities have become sustainable in virtually all environments and under virtually all conditions, with interactive whiteboards having long since replaced the traditional blackboard in most schools. Changes emerging today include revised job definitions, changing patterns of daily life, and the desire for economic value; together they represent the primary results of this digital transformation [1,2,3]. The fast-paced development and changes seen in technology have profoundly affected the teaching process, changing the methods for accessing information as well as the speed at which it is accessed [4]. In this digital age, radical transformations have been seen in educational practices, as in almost every field, and the necessity for educational institutions to keep up with this digital transformation trend is clear. The technological devices predominantly used in recent years and the sustainability of education across virtually all conditions have emerged as a result of the sector’s digital transformation.



A leading factor in the digital transformation of educational institutions has undoubtedly been the vision of its leaders. To a large extent, digital transformation capability can be determined by the clarity of the digital strategy employed by leaders who support a culture capable of change and fostering new ideas and practices. Leaders should also be able to consider whether or not different digital technologies or approaches can help make these changes happen in actuality. They also need to be able to understand which aspects of the current culture will drive a more comprehensive form of digital transformation [5].



Digitalization is a global transformation that applies not only in terms of an economy, but across virtually all areas of human life. Governments worldwide, however, are at varying different stages of digital transformation according to their priorities for establishing a functioning digital economy based on their national agenda [6]. In this process of digital transformation, organizational administrators cannot distance themselves from this emerging and ongoing radical process of change [7,8]. As known, change within organizations almost always starts with the senior administration or executive management function, but for a successful transformation, leaders need to be able to motivate their employees and to successfully direct them towards the goals of the organization. True digital transformation within organizations can only happen with leaders who are capable of successfully managing the entire process [9,10].




2. Literature Review


In the age in which we live, the concepts of digital transformation or Industry 4.0 are often mentioned, and these concepts continue to affect almost all areas of modern society. Especially following Industry 4.0, digital transformation is seen as a process of change that can generally only be realized through the application of technological elements. Industry 4.0, also referred to as the digitalization of industry or the digital age, is expressed as an institution’s digitalization of all its work and work-related processes and practices [11]. With the rapid developments seen in the digital world, this revolution in technology and science has minimized human and machine cooperation and made it largely autonomous [12]. In this context, in the era of Industry 4.0, organizations now have to provide information exchange between its business processes, machines, and its employees, and obtain and analyze data on all its products, as well as to support the formation of an integrated network for the purpose of evaluating and improving performance for the advancement of its business [13].



Digital leaders differ from non-leaders with different skillsets, attitudes, knowledge, and their professional and personal experiences. Digital leaders must be flexible, adaptable, and hungry for intellectual curiosity and new knowledge. They should be open to continuous learning by seeking solutions globally and should constantly encourage their collaborators and followers to learn [8,14].



Sheninger [15] defined digital leaders in education as individuals who can set direction, influence others, initiate sustainable change based on knowledge, and build relationships so as to anticipate changes that are important to the success of the school’s future. Digital leadership is the application of effective strategies to use an organization’s digital data to achieve its business goals. In this sense, digital leadership can be applied at both the institutional and individual level [16]. In other words, digital leadership involves the use of technology extensively to improve the lives, happiness, and conditions of others [17]. Zhong [18] defined digital leadership in education as accepting, adopting, and applying new technologies in order to transform schools into digital-age places of learning.



In the literature, many studies have attempted to explain the dimensions, pillars, standards, and competencies of digital leadership. For example, Sheninger [15] mentioned the dimensions of digital leadership as being communication, public relations, branding, student participation/learning, professional growth/development, reimagining areas, and environments of earnings and opportunity. Sheninger [15] also stated that there are certain areas that can be improved in the culture of all schools, especially through the use of existing technology, mainly social media, and that any educator or leader can begin to harness the power of technology to change professional practices. Furthermore, Sheninger [15] listed the elements of digital leadership according to five dimensions as visionary leadership, learning culture in the digital age, excellence in professional practices, systemic improvement, and digital citizenship. In this sense, the aim of school administrators is to develop and lead a common vision for the excellence of the institution, to create a digital learning culture and to encourage innovation, the creation of professional learning environments, and the appropriate use of information technologies [10,19].



Dependence on technology and the age we live in requires the evolution of leadership practices to create schools that are able to adapt to the latest technological developments [20]. In terms of increasing the effectiveness of educational organizations, it is of significant importance for administrators to possess the appropriate leadership characteristics, and to be able to guide the institution’s employees throughout the change process [21]. The most important task facing today’s school leaders is to raise individuals who are compatible with the current digital age. The digital leadership roles of school administrators are, therefore, now accepted as an important parameter. The overriding mission of leaders is to overcome difficulties and obstacles by guiding individuals in the right direction. During the COVID-19 pandemic, it became urgent for both educational leaders and teachers at all levels to acquire substantial digital skills. From this perspective, administrators should first aim to address inadequacies related to their own technological knowledge and skills in order to guide the digital development within their schools, to provide appropriate guidance, and facilitate the appropriate usage of technology within the school learning environment [16,22].



Industry 4.0 has not only affected businesses, management processes, and policies, but also the education sector [23]. The digital transformation of schools in the digital age has become an educational priority, and from this perspective, digital content plays a fundamental role in attempting to improve the quality of education [24]. In recent years, new technologies have begun to be used in an ongoing digital transformation across the board in education, and to increase the quality of the education on offer. In Turkey, the Education Information Network (EBA) was developed and put into practice as a socially qualified national educational network for digital content. EBA offers all the course materials that teachers and students need within an accessible online environment. In the digital age, it can be said that digital transformation has taken place in the field of education, not only in learning environments but also in terms of information systems. This transformation has also been reflected across educational institutions with the fourth industrial revolution (Industry 4.0). In this context, it is emphasized that there are information systems used in educational activities, school management processes, documentation, as well as for finance and expenditure transactions.



On a global scale, educational practices inevitably face the occasional interruption for various reasons or are conducted according to varying different methods, and with equally varying rates of success. From this perspective, it may be said that there are a number of different reasons that drive digitalization in education apart from simply the era of technological development. For example, climate conditions worldwide, natural disasters, civil unrest, or conflict, as well as health-related events such as the COVID-19 pandemic can all significantly disrupt the delivery of education [25].



The global adoption of social distancing, a mitigation policy introduced by the World Health Organization in order to prevent the spread of COVID-19, forced educational institutions at all levels to immediately close their doors to face-to-face classroom-based education. This move caused an immediate and widespread suspension of traditional teaching and learning methods that affected millions of learners worldwide [26,27,28]. COVID-19 effectively halted face-to-face education on almost a global scale, including throughout many developed and developing countries. During the initial months of the pandemic, many countries attempted to overcome this problem through the offering of various forms of emergency online distance education. With one of the most effective ways to combat the spread of such a virus, social distancing was applied to teaching and learning activities with educational institutions moving tuition to various online environments such as Zoom, Moodle, Skype, and Panopto [29]. During the COVID-19 pandemic process, the obligation of both teachers and administrators to utilize digital technologies in education emerged. However, during the troubling and difficult period of the pandemic, school administrators needed to exhibit clear leadership regarding the effective management of digital technology usage within their institution.



Making effective use of the available technology to support learning, as well as to advance pedagogical practices in the (virtual) classroom, formed one of the most critical issues faced by educational administrators. Even prior to the pandemic, technological changes in the digital age had pushed many schooling systems to integrate innovative technologies into the classroom, as well as the associated changes to pedagogical practices and the school curricula [30]. Supporting school administrators as digital leaders and developing professional digital learning opportunities can facilitate the self-development of both teachers and students. In addition to their many other responsibilities, it is very important for school leaders to acquire the necessary knowledge and skills in order to be effective technology leaders [31]. Training of various types may be needed in order for school administrators to embrace digital leadership and to fully understand the digital learning competencies that need to be integrated into working processes employed by their teaching staff [32]. In fact, school administrators often take the initiative to learn technology usage voluntarily, by planning for the professional development of their teachers in terms of technology usage and fulfilling their school management and digital leadership roles through the application of digital technology [33,34].



Professional learning opportunities in line with the digital leadership vision are very important for teachers in the implementation process. Teachers and administrators can gain the technical skills and confidence necessary to implement new digital literacy through opportunities for continuous, consistent, and refined professional development. Transformations that occur with digital density and management density also change the vision of leadership and this has influenced the education sector to rethink digital leadership [35,36,37]. Administrators in educational organizations need certain leadership characteristics in order to increase the effectiveness of the organization by guiding its employees during times of transformation and change [21]. This was especially clear during the crisis conditions brought on by COVID-19, with school administrators expected to adopt and exhibit digital leadership through largely self-improvement.



School leaders faced an extraordinary educational crisis following the national and local governments worldwide taking urgent decisions to close all schools to in-person education due to the COVID-19 outbreak. Although there have been a significant number of studies published in the literature regarding leadership in times of crisis e.g., [16,22,38,39,40,41,42,43,44,45], there exists a gap in the literature with regards to school principals’ digital leadership practices during the COVID-19 pandemic. It is thought that examining the perceptions and experiences of teachers on the digital leadership roles of their school principals will contribute to the relevant literature during the ongoing pandemic, where information and communication technologies are still extensively used within educational practices.



Accordingly, the current study was conceived in order to investigate teachers’ perspectives on and experiences of school principals’ digital leadership roles and technology capabilities during the COVID-19 pandemic. In line with this main purpose, answers to the following research questions were sought:




	
RQ1. How does your school principal use digital technologies in management processes?



	
RQ2. What support does your school principal provide for the realization of digital transformation within your institution?



	
RQ3. What support does your school principal provide for technology-based professional development within your institution?



	
RQ4. What support does your school principal provide for the creation of a digital learning culture within your institution?



	
RQ5. What do you think a school principal’s digital leadership skills should be?









3. Materials and Methods


3.1. Study Design


A case-study research method, which is one of the qualitative research approaches, was utilized in this study [46]. Case studies allow the researcher to analyze and understand real-life events in depth with a holistic approach. In addition, while the case study research approach is used to understand current and real-life events, it does not allow the researcher to make generalizations about similar cases [47,48]. Qualitative research is a preferred research method in terms of benefiting from the experiences of those researched and in understanding their feelings and thoughts. In addition, qualitative research is considered important in terms of determining how people interpret their own lives and experiences, and how they attribute meaning to those experiences [49,50]. In qualitative research, the phenomenon or event that constitutes the subject of the research should be examined within its natural environment [51]. In the current research, the participant teachers were able to reveal their perceptions of their school principals’ digital leadership roles and technical abilities within a natural working environment for them (schools) and with a realistic and holistic perspective during the period of the COVID-19 pandemic.




3.2. Data Collection


This research was conducted with inservice teachers who were undertaking graduate studies at the Institute of Educational Sciences at Fırat University (Turkey) during the 2021–2022 academic year. In line with the purpose of the research, a semi-structured question form comprised of open-ended questions was used as the study’s data collection tool in order to determine the participants’ opinions. The data collection tool contains factual questions in order to determine the “demographic characteristics” of the participants, plus questions regarding the “digital leadership roles of school principals” during the COVID-19 pandemic period.



Related literature, similar studies, and other research were examined during the preparation of the open-ended questions used in the data collection tool. Field experts’ opinion were sought so as to determine whether or not the questions were suitable to accurately measure the intended situation, and whether or not each question statement was considered understandable for the target participants of the study. In addition, whilst creating the data collection tool (semi-structured question form), attention was paid to principles such as the questions being easy to understand, not deemed to be multidimensional, and non-directive in their questioning [50,52,53].



The prepared open-ended questions were then sent to 17 inservice teachers working in public state schools via e-mail in order that a “preliminary application” (i.e., pilot) could be made. The answers received from this application were evaluated and, following the recommendations made, certain updates applied. Next, the revised questions were presented to field experts as well as experts from the fields of measurement and evaluation. The recommendations of the experts were assessed, and corrections applied where needed to the questions in order to arrive at the semi-structured question form’s final form as the study’s data collection tool.



Since the research was conducted during the COVID-19 pandemic, the semi-structured question form (data collection tool) was sent to the participant teachers electronically (via e-mail) in order not to place the health of the researchers or the participants at any unnecessarily risk. Prior to the start of the research, an e-mail was sent to the study group explaining the subject of the research, and to seek their consent to participate (in accordance with the research ethics).



Then, the semi-structured question form (data collection tool), which consisted of five open-ended questions, was sent via e-mail to 96 graduate students (teachers) who had responded positively to the call for participation in the research. The participants were each given seven days to provide their written response to the semi-structured question form (using Microsoft Word). Semi-structured question form responses returned from seven of the participants were excluded from the subsequent analysis due to their containing insufficient or incomplete data. Therefore, the opinions of 89 participants in total were included in the analysis phase of the study.




3.3. Data Analysis


The data obtained from the participants were analyzed according to the content analysis technique [46,51,53]. In addition, five main themes were determined based on the research questions answered by the participants. According to Attride-Stirling [54], identified themes help to explain important points about a study’s research questions, and aid in representing the answers or meanings given to each research question. The five main themes determined were (i) digital technology usage, (ii) support for digital transformation, (iii) support for technology-based professional development, (iv) support for digital learning culture, and (v) digital leadership skills. The themes and subthemes of the study are presented as shown in Figure 1.



The researchers independently read each completed semi-structured question form, and then coded the answers given by the participants according to the five themes. Afterward, the answers were analyzed, and subthemes formed under each of the five themes. Furthermore, the frequency of the subthemes determined in the analysis were recorded, as can be seen in the relevant results tables. This process was carried out by determining similarities and differences between the participants’ answers to the questions under each theme and was conducted separately by three different researchers. According to Buyukozturk, Cakmak, Akgun, Karadeniz, and Demirel [55], the use of different people examining research data in qualitative studies can help to increase the validity of the study. Next, the codes and categories that emerged as a result of the analysis made by each separate researcher were compared, and consensus reached after evaluating each of the differences. The current study used the agreement percentage formula so as to determine the reliability of the content analysis. This was calculated using Miles and Huberman’s [56] formula, “Reliability = Consensus/(Agreement + Disagreement) × 100”. The general agreement level for all five themes in the current study was calculated as 0.93. According to Yildirim and Simsek [53], when the percentage of agreement in the reliability calculation is 70% or above, the percentage of reliability is considered to have been reached.



In addition, in qualitative research, consistency analysis should also be conducted in order to ensure the reliability of the study. Therefore, researchers are expected to explain how consistency was achieved during the data collection and data analysis phases of a study [53,57]. The data obtained in the current study were analyzed separately by each researcher and then consistency analysis was conducted. Additionally, direct quotations from research findings and data sources are presented clearly in the tabular findings. Whilst quoting directly from the participants during the presentation of the findings, striking (different opinion), explanatory (conformity to the theme), diversity, and extreme examples criteria were taken into account [58]. During the content analysis conducted by the researchers and when quoting directly, the participants were coded as T1, T2, T3, etc.



During the final stage of the analysis, the findings were explained, correlated, and interpreted. In order to increase reliability in qualitative research, each step followed in the research should be clearly explained in detail [55,59]. Procedures used to increase the validity and reliability of the research in the current study, therefore, included participant selection, development of the data collection tool, collecting the data, independent data analysis by different researchers, reaching consensus on the determined themes through a comparison of the findings, and supporting the findings with direct quotations from the participants.




3.4. Ethical Considerations


Ethics approval for the study was obtained from the Social and Human Sciences Research Ethics Committee of Fırat University, Turkey (Meeting and Decision Protocol Number: 12.02.2021-04/06). All methods and procedures involved in the study were conducted in accordance with the Declaration of Helsinki for the ethical principles on conducting human-based research.





4. Results


4.1. Participants’ Characteristics


The working group of the research consisted of 89 teachers (57 male, 32 female) teachers studying as graduate students at Fırat University’s Institute of Educational Sciences in Turkey. Maximum variation sampling, one of the purposive sampling methods, was preferred in the determination of the study group. In purposive sampling, researchers use their judgment about who will be selected and selects those who are most suitable for the research [57]. The maximum variation technique, on the other hand, involves identifying and defining the main themes that contain the most significant differences [51]. Within the scope of maximum diversity sampling, attention was paid to the participant teachers working at varying levels of education and from different schools wherever possible. This approach aimed at ensuring maximum diversification in the potential data collection within the possibilities available. Accordingly, the selected teachers worked in preschools, primary schools, middle schools, or high schools, which provided different and rich data in the research. Per the ethics of scientific research, the names of the teachers and the schools at which they work remained confidential, with teachers identified only by coded abbreviations of “T” followed by a number (i.e., T1, T2, …, T89).



Sociodemographic information regarding the teachers participating in the research is presented in Figure 2.



Of the teachers participating in the study, 57 were male and 32 were female. A total of 28 of the participants had been teaching for 1–10 years, 45 for 11–20 years, and 16 for 20+ years. In terms of school type, 10 worked in preschools, 49 in primary schools, 18 in middle schools, and 12 in high schools. Of the teachers, 27 had never been married, 56 were currently married, and six were separated, divorced, or widowed. While 20 of the participants had been infected with COVID-19 at some point, 69 had never been infected. The number of teachers with COVID-19 infections in their family was 38, whilst the number without an infection in their family was 51.




4.2. Themes


In this section, the findings obtained from the content analysis of the participants’ responses to the semi-structured question form are presented according to the study’s research questions, which formed the five main themes. In addition, direct quotations from the answers given by the participants in each subtheme are presented in the relevant tables.



4.2.1. Theme 1: Digital Technology Usage


The findings obtained by examining the participant teachers’ opinions on the use of digital technologies by their school principals are presented in Table 1.



When Table 1 is examined, it can be seen that the views of the participant teachers on the use of digital technologies by their school administrators are grouped under three categories; technology usage level, reasons for technology usage, and aims for technology usage. The opinion of school administrators that the level of use of digital technologies was sufficient was frequently repeated by the teachers, whilst only a small number of teachers stated that it was insufficient. Teachers who expressed their opinions on their school administrators’ reasons for digital technology usage frequently mentioned it being due to the COVID-19 pandemic, as well as the age of technology, sustainability in education, organizational productivity, and raising awareness.



Teachers who commented on the purpose of digital technology usage by their school principals most frequently mentioned communication with employees, news and announcements, meetings, educational activities, EBA, management processes, communication with students and parents, official document sharing, ensuring the participation of stakeholders in the management process, promotion of the school via social media, information about the management processes, and quick access to information.




4.2.2. Theme 2: Support for Digital Transformation


The opinions of the participant teachers regarding their school principals’ support for digital transformation in the schools were analyzed and presented in Table 2.



When Table 2 is examined, it can be seen that the participant teachers’ views on the digital transformation of their schools were grouped under three categories: supporting digital transformation, reasons for supporting digital transformation, and reasons for not supporting digital transformation. When the category of school administrators’ support for digital transformation was examined, the majority of the teachers stated that their administrators supported it, whilst a much small number stated that their administrators did not support it.



Teachers who commented on the school principals’ reasons for supporting digital transformation in schools mentioned effective learning environment the most, as well as the importance of digital transformation, facilitating professional development, sustainable communication, effective and efficient service, effective management process, quick access to information, student success, the enjoyment of digital content, and time management.



Opinions expressed by the teachers regarding why school principals did not support digital transformation in schools were their having a more traditional understanding and limited opportunities.




4.2.3. Theme 3: Support for Technology-Based Professional Development


The opinions of the participant teachers regarding the support for technology-based professional development of school principals are analyzed and presented in Table 3.



When Table 3 is examined, it can be seen that the teachers’ views on technology-based professional development were grouped under three categories: supporting professional development, support provided for professional development, and reasons for not supporting professional development. When the school principals’ support for technology-based professional development was examined, the majority of the teachers stated that their administrators supported it, whilst a small number stated that their administrators did not support it. When the support provided for the teachers’ professional development was examined, inservice courses and seminars was mentioned the most, followed by encouragement to use technology, information sharing, collaboration with other teachers, and the presentation of technological tools.



When the school principals’ reasons for not supporting technology-based professional development were examined, it was mentioned that it was seen as an additional workload, lack of resources and opportunities, and inadequate training.




4.2.4. Theme 4: Support for Digital Learning Culture


The participant teachers’ views on the support provided to them by their school principals with regards to the formation of a digital learning culture in their school were analyzed and presented in Table 4.



When Table 4 is examined, it can be seen that the views of the participant teachers regarding their school principals’ support of a digital learning culture in their schools were grouped under four categories: supports a learning culture, support provided for a learning culture, reasons for not supporting a learning culture, and requirements for creating a learning culture.



When the opinions of the teachers regarding their school administrators support of a digital learning culture were examined, the majority stated that there was support, whilst a small number stated there being no support. Regarding the support provided by school administrators for the formation of a digital learning culture, the views most frequently mentioned were digital learning environments, digital media, technological classrooms, e-books, and e-exams.



On the category of reasons why school principals did not support the creation of a digital learning culture, the teachers mentioned the necessary steps having not been taken and the workload. With regards to requirements for creating a digital culture in schools, it can be seen that the teachers mentioned encouragement, cooperation, innovative approach, instruction, tracking, financial support, and as a requirement of the information age.




4.2.5. Theme 5: Digital Leadership Skills


The participant teachers’ views on the digital leadership skills of their school principals were analyzed and presented in Table 5.



When Table 5 is examined, it can be seen that the participant teachers’ views on digital leadership skills were grouped under three categories: technology usage, managerial skills, and personal skills. When the indicators related to technology usage by digital leaders are examined, it can be seen that the teachers mentioned technology capabilities, encouraging digital technology, keeping up with technology, building a digital school culture, and digital literacy.



On the category of indicators related to the managerial skills of digital leaders, the views mentioned were change management, innovation management, cooperation, visionary, entrepreneurship, treating everyone equally, risk management, sharing responsibility, trust, participation in decisions, motivation, accountability, and managing individual differences.



When the category of indicators related to the individual skills of a digital leader are examined, it can be seen that the participant teachers mentioned being open to learning, communication skills, creativity, critical thinking, problem-solving ability, practical intelligence, and global thinking.






5. Discussion


The study’s results revealed that the level of school principals’ digital technology usage was perceived as adequate by the teachers. The teachers emphasized that it was both necessary and important for school principals to make use of the available digital technologies, and that this was especially true during the COVID-19 pandemic period. In addition, the participants emphasized that as a requirement of today’s technological age and in terms of the sustainability of current day education, school administrators should possess the ability and know-how to make best use of digital technology. Lubis [60] stated that digital leaders who are able to manage change are better able to maintain the motivation of their employees. Cochrane [61], on the other hand, emphasized the importance of digital skills to strengthen teacher-student communication and cooperation, and for the creation of effective collaborative learning environments.



The results of the current research further revealed that school principals made use of digital technologies for different purposes such as communication with employees, news and announcements about the school, student–parent communication, document sharing, promotion of the school via social media, providing information regarding the management process, and for holding online meetings with the school’s stakeholders in the absence of face-to-face meetings due to restrictions in place due to the pandemic. Cuevas López and del Arco Bravo [62] emphasized that the use of technology in leadership practices should be taken into account so as to ensure the efficiency and development of modern educational organizations. In this context, the necessity for school administrators to include new technological developments in their institutions [63] clearly emerged during the COVID-19 pandemic. However, in a study conducted by Aksal [22], it was stated that school principals were aware of digital leadership, but that they needed specific educational and technological infrastructure for the usage and dissemination of emerging technologies in education and for the future development of their schools. Antonopoulou et al. [16] stated that in terms of digital leadership, educators should possess adequate knowledge about the available digital tools, new technologies, and digital capabilities, and that they should participate in quality-focused and new training programs in order to integrate the appropriate technologies into their educational leadership.



The majority of the participant teachers in the current research agreed that their school principals supported digital transformation within their respective institutions. From this perspective, the participants stated that the principals support digital transformation as a means to creating an effective learning environment. Quddus et al. [64] stated that digital leadership and ecological leadership significantly affected the performance of institutions. However, especially during the pandemic period, the school principals who supported digital transformation did so for reasons such as the renewed importance of digital transformation, the provision of professional development opportunities for teaching staff, continuous communication, providing an effective and efficient service, effective management process, faster access to information, as an aid to their students’ academic success, to benefit from digital content, and for the purposes of promoting time management. Trenerry et al. [65] emphasized that new digital capabilities can be a means of improving the performance of an organization, as well as for expanding on both products and services. Oz [66] stated that digital school leaders should possess the ability to develop and utilize digital means of communication and digital content. Some of the teachers who participated in the current research stated that their school principals had not supported digital transformation within their institutions. They cited some school principals still having a very traditional understanding of their profession and that their school’s physical facilities were significantly limited. In a study by Hamzah, Nasir, and Wahab [67], it was concluded that the ability to plan and organize digital leadership programs is important, as it can help improve students’ academic performance despite the circumstances of the COVID-19 crisis.



The results of the current study revealed that school principals support technology-based professional development. According to the participant teachers, the support provided in this context were based upon inservice courses and seminars being held, encouraging the use of technology, information sharing, cooperation between teachers, and the promotion of technological tools. A small number of the teachers stated that their school administrators did not support technology-based professional development, with the reasons given as there being an assumed additional workload, lack of resources, and insufficient training. According to Aksal [22], effective leaders in the digital age need to support personal and professional development within their organizations at all levels. Similarly, in a study conducted by Molino, Cortese, and Ghislieri [68], it was emphasized that encouraging employees to utilize new technologies in the process of digital transformation can provide both significant motivation and job engagement. In the same study, it was also stated that specialized training on digital skills should be provided to employees as well as all administrators in leadership positions.



Additionally, the opinions of the participant teachers in the current study revealed that school principals are generally supportive of a digital learning culture. On this, it was stated that school principals who supported the creation of a digital learning environments did so through fostering the use of digital media tools, as well as encouraging technology-based classes, and the use of technological tools such as e-books and e-exams. In the digital transformation of schools, not only can the leadership of the administrators help to facilitate this transformation, but also the establishment of a digital culture and environment [24] in which their digital leadership can be developed. Ensuring consistent and reliable discipline, the provision of informative feedback, motivating others, considering both ethical and scientific rules and guidelines when making decisions, planning the mission and vision of an organization, providing consultation, encouraging the wider involvement of employees, developing trust within the organization, and promoting digital literacy are all necessary elements in the establishment of a digital culture [22].



A small number of the participating teachers in the current study mentioned their school principals not being supportive of a digital learning culture. They put forward reasons for this as the school administrators not having taken the necessary steps, and also that it was considered an area of additional workload. However, regarding the formation of a digital learning culture in schools, views such as encouraging employees, cooperation, innovative approach, information, follow-up, and economic support were mentioned by the participants. Similarly, Beytekin and Cigdem [69] concluded in their study that the majority of administrators are innovative pioneers, that they are more dominant in their innovation, and that they are in harmony with the digital leadership characteristics that emerged with Industry 4.0. Canturk and Aksu [70] stated that school administrators design and support the frequent and effective use of technology for learning-teaching activities, and that they try to provide technology-equipped learning environments and learning resources that meet the various individual needs of students.



Digital leadership represents a strategic shift in the mindset and actions of employees to initiate necessary changes that improve teaching, learning, and leadership whilst working to establish and nurture strong relationships with all the relevant stakeholders [71]. In the current study, the participant teachers’ opinions regarding the digital leadership skills of the school principals were grouped within three categories: technology usage, managerial skills, and personal skills. In this context, the use of technology was expressed as technology capabilities, encouraging digital technology, keeping up with technology, building a digital school culture, and digital literacy. Philip and Gavrilova Aguilar [72] stated that for corporate leaders, digital literacy was considered an important skill alongside their traditional leadership skills. Indicators related to the managerial skills of digital leadership were listed as change management, innovation management, cooperation, having vision, entrepreneurship, treating everyone equally (as in being impartial and embracing), risk management, responsibility-sharing, trusting, encouraging participation in decision-making, being motivating, accountable, and managing individual differences. Agustina, Kamdi, Hadi, and Nurhadi [73] stated that digital leadership in school principals can positively affect teachers’ motivation and encourage them to utilize technology. In the current study, the participant teachers expressed that the personal skills of digital leadership should include being open to learning, possess communication skills, creativity, be a critical thinker, have problem-solving ability, practical intelligence, and be a global thinker. Benson [74] stated that thinking and communication skills are among the core skills that leaders in the digital age should possess. In this context, the different features required by digital leadership are frequently emphasized in the relevant literature. For example, Aksal [22] stated that digital leaders should be open to change, use technology for cooperation, and have a clear vision. Similarly, in a study conducted by Sahin, Avci, and Anik [75], it was emphasized that change and transformation in digital leadership are both continuous and inevitable. In a study by Klein [76], it was stated that among the characteristics that a digital leader should possess, there should be features such as being a motivating coach, an innovative visionary, being creative, and also a lifelong learner. In addition, skills such as trust and respect come to the fore when analyzing the makeup of a digital leader [77], and as such digital leaders should prefer to establish trust rather than impose control [78]. However, in the research published by Avidov-Ungar, Shamir-Inbal, and Blau [79] on the characteristics of digital leaders, it was stated that the dimensions of change and innovation are actually the more prominent. In many studies it was stated that digital leaders require a forward-looking entrepreneurial mindset [80,81], is cooperative and visionary [82], and can lead the change process [83] with innovativeness and openness to change [84,85].



Limitations and Future Research


Although the current study provides important findings on the digital leadership roles of school principals, it undoubtedly presents certain limitations too. The research was conducted according to the qualitative method of research in order to determine the digital leadership roles of school principals, and, therefore, the sample size of the study was limited. However, due to the COVID-19 pandemic, online tools were deemed necessary for the study’s data collection. Therefore, in order to conduct a more comprehensive evaluation of the digital leadership roles and technology capabilities of school principals, it may be recommended to conduct more in-depth research using a larger sample and with the inclusion of different stakeholders, as well as to conduct research based on a mixed method of study in the future.





6. Conclusions


The current study provided an in-depth and detailed examination of the perceptions and experiences of teachers regarding digital leadership during the COVID-19 pandemic period. The research results revealed that the level of school principals’ use of digital technologies was adequate, as perceived by teachers employed in their schools. In this context, the school principals preferred to use digital technologies for purposes such as communication, news and announcements, document sharing, information, and to hold online meetings.



The majority of the participant teachers stated that their school principals supported digital transformation and technology-based professional development in their schools as a means to creating an effective learning environment. Support provided by school principals included inservice training for teaching staff, information sharing, cooperation, supply, and the promotion of technological tools.



According to the results of this research, it may be stated that school principals contribute to the establishment of a digital learning culture in schools by supporting teachers in subjects such as the creation of a digital learning environment, the use of appropriate technological tools, technological classes, and the use of e-books and e-exams. The findings also revealed that school principals’ digital leadership skills were seen as being in three categories, with technology usage, managerial skills, and personal skills. As a result, school principals supporting the corporate digital learning culture by displaying their digital leadership roles can significantly contribute to the realization of digital transformation in education.







Author Contributions


Conceptualization, T.K. and H.P.; methodology, T.K., H.P. and S.P.; formal analysis, T.K., H.P. and S.P.; data curation, T.K. and H.P.; writing-original draft preparation, T.K. and H.P. and S.P.; writing-review and editing, T.K. and S.P.; supervision, T.K. and S.P. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Social and Human Sciences Research Ethics Committee of Fırat University, Turkey [Ref: 2021-04/06, February 12, 2021].




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Cette, G.; Lopez, J.; Presidente, G.; Spiezia, V. Measuring ‘indirect’investments in ICT in OECD countries. Econ. Innov. New Technol. 2019, 28, 348–364. [Google Scholar] [CrossRef]

	



Karakose, T. The impact of the COVID-19 epidemic on higher education: Opportunities and implications for policy and practice. Ed. Process. Int. J. 2021, 10, 7–12. [Google Scholar] [CrossRef]

	



Waiwanijchakij, P. Digital Trend and Digital Transformation. NBTC J. 2017, 2, 569–592. [Google Scholar]

	



Alakoc, Z. Technological Modern Teaching Approaches In Mathematics Teaching. Turkish Online J. Educ. Technol. 2003, 2, 43–49. [Google Scholar]

	



Kane, G.C.; Palmer, D.; Nguyen Phillips, A.; Kiron, D.; Buckley, N. Strategy, Not Technology, Drives Digital Transformation; MIT Sloan Management Review and Deloitte University Press: London, UK, 2015; Available online: http://sloanreview.mit.edu/projects/strategy-not-technology-drives-digital-transformation (accessed on 17 July 2021).

	



Cahyadi, A.; Magda, R. Digital Leadership in the Economies of the G20 Countries: A Secondary Research. Economies 2020, 9, 32. [Google Scholar] [CrossRef]

	



Karakose, T.; Yirci, R.; Kocabas, I. A qualitative study of the novice principals’ problems in the school management process and solutions. Pak J. Stat. 2014, 30, 1365–1378. [Google Scholar]

	



Panshin, I.; Solovieva, O.; Kornilova, O.; Eronin, V. The Impact of Digitalization on Leadership. In Modern Global Economic System: Evolutional Development vs. Revolutionary Leap; Popkova, E.G., Sergi, B.S., Eds.; Springer: Cham, Switzerland, 2021; pp. 1272–1278. [Google Scholar]

	



Karakose, T.; Kocabas, I. An investigation of ethical culture in educational organizations. Afr. J. Bus. Manag. 2009, 3, 504–510. [Google Scholar] [CrossRef]

	



Westerman, G.; Bonnet, D.; McAfee, A. Leading Digital: Turning Technology into Business Transformation; Harvard Business Review Press: Boston, MA, USA, 2014. [Google Scholar]

	



Horák, J. Does industry 4.0 influence efficiency of financial management of a company? In Proceedings of the 10th International Days of Statistic and Economics, Prague, Czech Republic, 8–10 September 2016; Loster, T., Pavelka, T., Eds.; Melandrium: Slaný, Czech Republic, 2016; pp. 574–582. [Google Scholar]

	



André, J.C. Industry 4.0: Paradoxes and Conflicts; ISTE Group: London, UK, 2019. [Google Scholar]

	



Nagy, J.; Oláh, J.; Erdei, E.; Máté, D.; Popp, J. The role and impact of industry 4.0 and the internet of things on the business strategy of the value chain—The case of Hungary. Sustainability 2018, 10, 3491. [Google Scholar] [CrossRef]

	



Wilson III, E.J.; Goethals, G.R.; Sorenson, G.; Burns, J.M. Leadership in the digital age. Encycl. Leadersh. 2004, 4, 858–861. [Google Scholar]

	



Sheninger, E. Pillars of Digital Leadership; International Center for Leadership in Education: Rexford, NY, USA, 2014; Available online: http://leadershipmedia.net/pdf/LeadingintheDigitalAge_11.14.pdf (accessed on 2 August 2021).

	



Antonopoulou, H.; Halkiopoulos, C.; Barlou, O.; Beligiannis, G.N. Leadership Types and Digital Leadership in Higher Education: Behavioural Data Analysis from University of Patras in Greece. Int. J. Learn. Teach. Educ. Res. 2020, 19, 110–129. [Google Scholar] [CrossRef]

	



Couros, G. Digital Leadership Defined; Corwin Press: Thousand Oaks, CA, USA, 2013; Available online: http://georgecouros.ca/blog/archives/3584. (accessed on 10 September 2021).

	



Zhong, L. Indicators of digital leadership in the context of K-12 education. J. Educ. Technol. Dev. Exch. 2017, 10, 27–40. [Google Scholar] [CrossRef]

	



International Society for Technology in Education (ISTE). International Technology Standards for Administrators; ISTE: Eugene, OR, USA, 2009; Available online: https://cdn.iste.org/www-root/Libraries/Images/Standards/Download/ISTE%20Standards%20for%20Administrators%2C%202009%20(Permitted%20Educational%20Use).pdf. (accessed on 28 July 2021).

	



Mok, M.M.C.; Moore, P.J. Teachers & self-efficacy. Educ. Psychol. 2019, 39, 1–3. [Google Scholar] [CrossRef]

	



Hoy, W.K.; Miskel, C.G. Educational Managemen, 7th ed.; Turan, S., Ed.; Nobel: Ankara, Turkey, 2010. [Google Scholar]

	



Aksal, F.A. Are Headmasters Digital Leaders In School Culture? Educ. Sci. 2015, 40, 77–86. [Google Scholar] [CrossRef]

	



Hussin, A.A. Education 4.0 made simple: Ideas for teaching. Int. J. Educ. Lit. Stud. 2018, 6, 92–98. [Google Scholar] [CrossRef]

	



Navaridas-Nalda, F.; Clavel-San Emeterio, M.; Fernández-Ortiz, R.; Arias-Oliva, M. The strategic influence of school principal leadership in the digital transformation of schools. Comput. Hum. Behav. 2020, 112, 106481. [Google Scholar] [CrossRef]

	



Karakose, T.; Yirci, R.; Papadakis, S. Exploring the Interrelationship between COVID-19 Phobia, Work–Family Conflict, Family–Work Conflict, and Life Satisfaction among School Administrators for Advancing Sustainable Management. Sustainability 2021, 13, 8654. [Google Scholar] [CrossRef]

	



Adedoyin, O.B.; Soykan, E. COVID-19 pandemic and online learning: The challenges and opportunities. Interact. Learn. Environ. 2020. [Google Scholar] [CrossRef]

	



Karakose, T. Emergency remote teaching due to COVID-19 pandemic and potential risks for socioeconomically disadvantaged students in higher education. Ed. Process. Int. J. 2021, 10, 53–61. [Google Scholar] [CrossRef]

	



Karakose, T.; Demirkol, M. Exploring the emerging COVID-19 research trends and current status in the field of education: A bibliometric analysis and knowledge mapping. Ed. Process. Int. J. 2021, 10, 7–27. [Google Scholar]

	



Sladdin, J. Coronavirus: Risks in Online Delivery of Education; Pinsent Masons, 2020; Available online: https://www.pinsentmasons.com/out-law/analysis/coronavirus-education-online-delivery-risks (accessed on 18 June 2021).

	



Kozma, R.B. ICT Policies and Educational Transformation; UNESCO: Paris, France, 2010; Available online: http://www.unesco.org/new/fileadmin/MULTIMEDIA/HQ/ED/ICT/pdf/ICTpoliedtran.pdf (accessed on 7 August 2021).

	



Brockmeier, L.L.; Sermon, J.M.; Hope, W.C. Principals’ relationship with computer technology. Nat. Assoc. Sec. Sch. Bull. 2015, 89, 45–63. [Google Scholar] [CrossRef]

	



Ellis, M.L.; Lu, Y.H.; Fine-Cole, B. Digital Learning for North Carolina Educational Leaders. TechTrends 2021, 65, 696–712. [Google Scholar] [CrossRef]

	



Karakose, T.; Yirci, R.; Uygun, H.; Ozdemir, T.Y. Relationship between High School Students’ Facebook Addiction and Loneliness Status. EURASIA J Math. Sci. Technol. Educ. 2016, 12, 2419–2429. [Google Scholar] [CrossRef]

	



Petersen, A.L. Teachers’ perceptions of principals’ ICT leadership. Contemp. Educ. Technol. 2014, 5, 302–315. [Google Scholar] [CrossRef]

	



Karakose, T.; Yirci, R.; Papadakis, S.; Ozdemir, T.Y.; Demirkol, M.; Polat, H. Science Mapping of the Global Knowledge Base on Management, Leadership, and Administration Related to COVID-19 for Promoting the Sustainability of Scientific Research. Sustainability 2021, 13, 9631. [Google Scholar] [CrossRef]

	



Larson, L.; Miller, T.; Ribble, M. Five considerations for digital age leaders: What principals and district administrators need to know about tech integration today. Learn. Lead. Technol. 2009, 37, 12–15. [Google Scholar]

	



Law, D.; Cole, G. Modernizing the society in the digital age. Mar. Mirror 2013, 99, 123–124. [Google Scholar] [CrossRef]

	



Aldawood, H.; Alhejaili, A.; Alabadi, M.; Alharbi, O.; Skinner, G. Integrating digital leadership in an educational supervision context: A critical appraisal. In 2019 International Conference in Engineering Applications; IEEE: Piscataway, NJ, USA, 2019; pp. 1–7. [Google Scholar] [CrossRef]

	



Ehlers, U.D. Digital Leadership in Higher Education. J. High. Educ. Policy Leadersh. Stud. 2020, 1, 6–14. [Google Scholar] [CrossRef]

	



Karakose, T.; Yirci, R.; Basyigit, H.; Kucukcakir, A. Investigation of associations between the effects of COVID-19 fear on school administrators and nutrition and problematic eating behaviors. Prog. Nutr. 2021, 23, 2021187. [Google Scholar] [CrossRef]

	



Lander, J. The relationship between Principals’ Pillars of Digital Leadership Aligned Values and Actions and Teacher Technology Use. Ph.D. Dissertation, St. John’s University, New York, NY, USA, 2020. Available online: https://www.proquest.com/openview/d1f65f24c6fd35183bcfd67a41ddb374/1?pq-origsite=gscholar&cbl=18750&diss=y (accessed on 14 September 2021).

	



Mook, K.K. Digital Leadership for High School Classroom Management; Assumption University of Thailand: Bangkok, Thailand, 2009; Available online: http://www.assumptionjournal.au.edu/index.php/Scholar/article/view/872/781 (accessed on 3 September 2021).

	



Sterrett, B.; Richardson, J. Supporting Professional Development Through Digital Principal Leadership. J. Organ. Educ. Leadership 2020, 5. [Google Scholar]

	



Yusof, M.R.; Yaakob, M.F.M.; Ibrahim, M.Y. Digital leadership among school leaders in Malaysia. Int. J. Eng. Innov. Technol. 2019, 8, 1481–1485. [Google Scholar]

	



Zhong, L. The effectiveness of K-12 principal’s digital leadership in supporting and promoting communication and collaboration regarding CCSS implementation. J. Educ. Technol. Dev. Exch. 2017, 10, 54–77. [Google Scholar] [CrossRef]

	



Creswell, J.W. Qualitative Inquiry and Research Design: Choosing among Five Traditions; Sage: Thousand Oaks, CA, USA, 1998. [Google Scholar]

	



Stake, R.E. The Art of Case Study Research; Sage: London, UK, 1995. [Google Scholar]

	



Yin, R.K. Case Study Research. Design and Methods; Sage: Thousand Oaks, CA, USA, 2014. [Google Scholar]

	



Ekiz, D. Introduction to Research Methods and Methods in Education; ANI: Ankara, Turkey, 2003. [Google Scholar]

	



Glesne, C. Introduction to Qualitative Research; Ersoy, A.; Yalcinoglu, P., Translators; Ersoy, A., Yalcinoglu, P., Eds.; ANI: Ankara, Turkey, 2012. [Google Scholar]

	



Patton, M.Q. Qualitative Research and Evaluation Methods; Bütün, M., Demir, S.B., Eds.; Pegem: Ankara, Turkey, 2014. [Google Scholar]

	



Bogdan, R.C.; Biklen, S.K. Qualitative Research for Education: An Introduction to Theory and Methods, 2nd ed.; Allyn & Bacon: Boston, MA, USA, 1992. [Google Scholar]

	



Yildirim, A.; Simsek, H. Qualitative Research Methods in the Social Sciences, 8th ed.; Seckin: Ankara, Turkey, 2011. [Google Scholar]

	



Attride-Stirling, J. Thematic networks: An analytic tool for qualitative research. Qualit. Res. 2001, 1, 385–405. [Google Scholar] [CrossRef]

	



Buyukozturk, S.; Cakmak, E.K.; Akgun, O.E.; Karadeniz, S.; Demirel, F. Scientific Research Methods, 3rd ed.; Pegem: Ankara, Turkey, 2009. [Google Scholar]

	



Miles, M.B.; Huberman, A.M. Qualitative Data Analysis, 2nd ed.; Akbaba Altun, S., Ersoy, A., Eds.; Pegem: Ankara, Turkey, 2016. [Google Scholar]

	



Balci, A. Research Methods, Techniques and Principles in Social Sciences, 9th ed.; Pegem: Ankara, Turkey, 2011. [Google Scholar]

	



Unver, G.; Bumen, N.T.; Basbay, M. Faculty members’ perspectives towards secondary teacher education graduate courses at Ege University. Educ. Sci. 2010, 35, 63–77. [Google Scholar]

	



Merriam, S.B. Qualitative Research: A Guide to Design and Implementation, 3rd ed.; Turan, S., Ed.; Nobel: Ankara, Turkey, 2015. [Google Scholar]

	



Lubis, F.M. Digital leadership in managing work motivation of millennial employees. Asia Proceed. Soc. Sci. 2019, 4, 108–110. [Google Scholar] [CrossRef]

	



Cochrane, T. Learning With Wireless Mobile Devices and Social Software. In Who’s Learning? Whose Technology? Proceedings Ascilite Sydney 2006; Markauskaite, L., Goodyear, P., Reimann, P., Eds.; Sydney University Press: Sydney, Australia, 2006; pp. 143–146. Available online: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.116.8457&rep=rep1&type=pdf (accessed on 21 July 2021).

	



Cuevas López, M.; del Arco Bravo, I. Presentación: Liderazgo digital en la educación del siglo XXI. Edmetic 2019, 8, IV–VI. [Google Scholar] [CrossRef]

	



Klus, M.F.; Müller, J. The digital leader: What one needs to master today’s organisational challenges. J. Bus. Econ. 2021, 91, 1189–1223. [Google Scholar] [CrossRef]

	



Quddus, A.; Nugroho, B.S.; Hakim, L.; Ritaudin, M.S.; Nurhasanah, E.; Suarsa, A.; Karyanto, U.B.; Tanjung, R.; Awali, H.; Mufid, A.; et al. Effect of Ecological, Servant and Digital Leadership Style Influence University Performance? Evidence from Indonesian Universities. Sys. Rev. Pharm. 2020, 11, 408–417. [Google Scholar] [CrossRef]

	



Trenerry, B.; Chng, S.; Wang, Y.; Suhaila, Z.S.; Lim, S.S.; Lu, H.Y.; Oh, P.H. Preparing Workplaces for Digital Transformation: An Integrative Review and Framework of Multi-Level Factors. Front. Psych. 2021, 12, 822. [Google Scholar] [CrossRef] [PubMed]

	



Oz, O. Digital leadership: Being a school leader in the digital world. Int. J. Leadership Stud. Theory Pract. 2020, 3, 45–57. [Google Scholar]

	



Hamzah, N.H.; Nasir, M.K.M.; Wahab, J.A. The Effects of Principals’ Digital Leadership on Teachers’ Digital Teaching during the COVID-19 Pandemic in Malaysia. J. Educ. E-Learn. Res. 2021, 8, 216–221. [Google Scholar] [CrossRef]

	



Molino, M.; Cortese, C.G.; Ghislieri, C. Technology Acceptance and Leadership 4.0: A Quali-Quantitative Study. Int. J. Environ. Res. Public Health 2021, 18, 10845. [Google Scholar] [CrossRef]

	



Beytekin, O.F.; Cigdem, F.A. Examining the digital organization competencies of secondary school administrators from the perspective of industry 4.0. In Proceedings of the 5th International Management and Social Research Conference, Istanbul, Turkey, 19–21 May 2020; pp. 200–224. [Google Scholar]

	



Canturk, G.; Aksu, T. Technological Leadership Behaviors of School Administrators. J. Res. Educ. Teach. 2017, 6, 22–38. [Google Scholar]

	



Sheninger, E. Digital Leadership: Changing Paradigms for Changing Times; Corwin Press: Thousand Oaks, CA, USA, 2019. [Google Scholar]

	



Philip, J.; Gavrilova Aguilar, M. Student perceptions of leadership skills necessary for digital transformation. J. Educ. Bus. 2021. [Google Scholar] [CrossRef]

	



Agustina, R.; Kamdi, W.; Hadi, S.; Nurhadi, D. Influence of the principal’s digital leadership on the reflective practices of vocational teachers mediated by trust, self-efficacy, and work engagement. Int. J. Learn. Teach. Educ. Res. 2020, 19, 24–40. [Google Scholar] [CrossRef]

	



Benson, L.E. Leadership skills in the digital age: Implications for university business schools. J. East. Eur. Cent. Asian Res. 2018, 5. [Google Scholar] [CrossRef]

	



Sahin, C.C.; Avci, Y.E.; Anik, S. Investigation of the digital leadership perceptions through metaphors. Elect. J. Soc. Sci. 2020, 19, 271–286. [Google Scholar] [CrossRef]

	



Klein, M. Leadership characteristics in the era of Digital transformation. Bus. Manag. Stud. Int. J. 2020, 8, 883–902. [Google Scholar] [CrossRef]

	



Khan, S. Leadership in the Digital age: A Study on the Effects of Digitalisation on Top Management Leadership. Master’s Thesis, Stockholm Business School, Stockholm, Sweden, 2016. Available online: http://urn.kb.se/resolve?urn=urn%3Anbn%3Ase%3Asu%3Adiva-133809 (accessed on 29 May 2021).

	



Bosch, U.; Hentschel, S.; Kramer, S. Digital Offroad: Erfolgsstrategien Für Die Digitale Transformation; Haufe-Lexware: Freiburg im Breisgau, Germany, 2018. [Google Scholar]

	



Avidov-Ungar, O.; Shamir-Inbal, T.; Blau, I. Typology of digital leadership roles tasked with integrating new technologies into teaching: Insights from metaphor analysis. J. Res. Technol. Educ. 2020. [Google Scholar] [CrossRef]

	



Sikora, H. Digital Age Management: Führung im digitalen Zeitalter. E I Elektrotechnik Und Inf. 2017, 134, 344–348. [Google Scholar] [CrossRef]

	



Tuzmen, A.B. Transformed Leadership by Industry 4.0. Harvard Business Review Türkiye. April 2017. Available online: https://hbrturkiye.com/dergi/endustri-4-0-ile-donusen-liderlik (accessed on 28 June 2021).

	



Lindner, D.; Greff, T. Führung im Zeitalter der Digitalisierung–was sagen Führungskräfte? HMD Prax. Der Wirtschaftsinformatik 2019, 56, 628–646. [Google Scholar] [CrossRef]

	



Boneau, J.; Thompson, G. Leadership 4.0. Lead. Excell. 2013, 30, 6. [Google Scholar]

	



Raza, B. Leadership 4.0: Module: Management Competencies 1 (MC1). Master’s Thesis, Frankfurt University of Applied Sciences, Frankfurt am Main, Germany, 2016. [Google Scholar]

	



Toduk, Y.; Gande, S. What’s next in Turkey? A New Leadership Model for Connected Age. 2016. Available online: https://www.amrop.com/what%E2%80%99s-next-turkey-new-leadership-model-connected-age (accessed on 14 September 2021).








[image: Sustainability 13 13448 g001 550] 





Figure 1. Thematic map showing relationships between themes and subthemes. 
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Figure 2. Participants’ sociodemographic characteristics. 
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Table 1. Main Theme 1, subthemes, codes, and most relevant quotes.
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Theme

	
Subthemes

	
Sample Codes

	
Supporting Quotations






	
Digital Technology Usage

	
Technology usage level

	
Sufficient

	
“My administrator uses digital technologies extremely competently.” [T21]

“I do not think that the technological skills of the school principal are sufficient.” [T9]




	
Insufficient




	
Reasons for technology usage

	
COVID-19 pandemic period

	
“Meetings are held online during the pandemic period.” [T16]

“My administrator shares the necessary documents online.” [T54]

“…it motivates us, especially in the current crisis environment (caused by the pandemic)…” [T22]

“…in our school, digital technologies are used in the management process.” [T41]

“The school principal especially uses communication applications effectively.” [T21]

“… digital technologies are used in communication with school personnel, especially during the pandemic process.” [T36]

“The school website is constantly updated; status of the students and the activities carried out were shared.” [T29]

“… my administrator has consistently contributed to creating a corporate identity.” [T67]

“My school principal keeps up with the information age by using technology effectively.” [T59]

“…we owe most of the technological activities in our school to our school administrator.” [T82]

“…our administration is using WhatsApp, the school’s web page, the school’s social network, Zoom, EBA, etc. applications both in interpersonal communication and in school management processes.” [T40]




	
Due to technology age




	
Sustainability in education




	
Organizational productivity




	
Raise awareness




	
Aims for technology usage

	
Communication with employees

	
“…the school administration uses a separate internal communication system and a different system for communicating with its teachers.” [T39]

“…we conduct school meetings using Zoom.” [T24]

“School management prefers WhatsApp’s group application for information and communication.” [T63]

“…the use of digital technology is common in my school. In this context, the Educational Information Network (EBA) is used.” [T55]

“…in some cases, student follow-up at school and parent-student-teacher meetings can be done via social media (Zoom and WhatsApp).” [T3]

“…in the institution, my administrator uses digital technologies in the management process, mutual information flow is provided quickly.” [T17]

“…in the school, information and document sharing is done intensively through instant messaging programs, and it is ensured that the work is carried out faster and more effectively.” [T26]




	
News/announcement




	
Meetings (i.e., Zoom)




	
Educational activities




	
Education Information Network (EBA)




	
Management processes




	
Communication with students/parents




	
Official document sharing




	
Ensuring participation of stakeholders in management process




	
Promotion of school on social media
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Table 2. Main Theme 2, subthemes, codes, and most relevant quotes.
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Theme

	
Subthemes

	
Sample Codes

	
Supporting Quotations






	
Support for Digital Transformation

	
Supporting digital transformation

	
Supportive

	
“The administrator attaches great importance to digital transformation. They are doing their share of the digital transformation.” [T44]

“For digital transformation in education, targets must first be determined and then the adequacy of the infrastructure checked. Today, school administrators do not care enough about this.” [T8]




	
Non-supportive




	
Reasons for supporting digital transformation

	
Effective learning environment

	
“…our administrator individually supports digital transformation; and smartboards encourage the use of EBA.” [T34]

“…in this way, it facilitates the student’s access to information; It facilitates students’ access to information in many fields.” [T12]

“…provides visual learning support especially for primary school students (with simulation shows), and contributes to the realization of a more effective learning environment.” [T71]

“…yes, digital transformation is given due importance in our school” [T83]

“Our school administrator is trying to take the necessary steps for the digital transformation of the school.” [T19]

“…recommends and supports distance learning for the personal and professional development of teachers.” [T30]

“…enables the effective use of smartboards to provide a more productive learning environment.” [T85]




	
Importance of digital transformation




	
Professional development




	
Sustainable communication




	
Effective/efficient service




	
Effective management process




	
Quick access to information




	
Student success




	
Enjoyment of digital content




	
Time management




	
Reasons for not supporting digital transformation

	
Traditional understanding

	
“It is very normal for our school principal, who adopts a traditional management style, to be unaware of new technologies; in this case, digital transformation will cause emotional states such as unease, loss of time, anxiety, etc.” [T10]

“…tries to minimize the anxiety of the employees by using models previously applied in the successful transformation to digital learning (benchmarking).” [T47]

“…I am not sure if the necessary steps are being taken for digital transformation, as far as I follow, there have been no significant efforts.” [T63]

“…unfortunately, our school and classrooms are far behind in terms of technology. The inadequacy of our smartboards is a problem in itself.” [T59]

“…some of our projectors are not working, and most of the computers in the classrooms do not work…” [T21]




	
Limited opportunity
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Table 3. Main Theme 3, subthemes, codes, and most relevant quotes.
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Theme

	
Subthemes

	
Sample Codes

	
Supporting Quotations






	
Support for Technology-Based Professional Development

	
Supporting professional development

	
Supportive

	
“…our administrator supports technology-based professional development; doing online meetings…” [T35]

“…uses technological messaging opportunities that spread information exchange over a long period.” [T9]




	
Non-supportive




	
Support provided for professional development

	
Inservice courses/seminars

	
”They are in constant cooperation with teachers, constantly exchanging views to achieve better in technology-based professional development.” [T56]

“They encourage teachers to receive inservice training, and seminars are organized in line with the school’s facilities.” [T73]

“…directs and encourages teachers to central inservice courses.” [T96]

“…our administrator constantly encourages teachers to take inservice training or face-to-face training for technology-based professional development.” [T23]




	
Encourage use of technology




	
Information sharing




	
Collaboration with other teachers




	
Presentation of technological tools




	
Reasons for not supporting professional development

	
Seen as additional workload

	
“…our administrator sees this as an excessive workload, and we have to take care of ourselves.” [T5]

“Obviously, during the pandemic period, training that requires professional development and adaptation of candidate teachers began being conducted via online distance education.” [T38]

“…as a result, the pandemic period negatively affects technology-based vocational education, albeit partially.” [T24]

“Unfortunately, there has been no progress as we would have liked due to a lack of financial resources. Some preschool institutions cannot benefit from smartboard facilities.” [T57]




	
Lack of resources/opportunities




	
Inadequate training
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Table 4. Main Theme 4, subthemes, codes, and most relevant quotes.
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Theme

	
Subthemes

	
Sample Codes

	
Supporting Quotations






	
Support for Digital Learning Culture

	
Supports a learning culture

	
Supportive

	
“…yes, they provide support. During the pandemic period, EBA had a support room created for students with no access to a computer, tablet, or the Internet at home, and students were allowed to follow their lessons in the EBA support room.” [T80]




	
Non-supportive




	
Support provided for a learning culture

	
Digital learning environments

	
“…the teachers are provided with the opportunity to conduct live lessons in fully-equipped classrooms at the school.” [T31]

“Our administrator provides the necessary support for the formation of a digital learning culture in our school. In this context, teachers and students are encouraged to benefit from digital learning platforms such as EBA.” [T52]

“…directs teachers to inservice training within the scope of educational technologies.” [T44]

“…our administrator especially supports the EBA platform due to the COVID-19 pandemic.” [T12]

“…we are constantly supported by our administrator regarding digital transformation (e.g., homework, exams, measurement and evaluation, video content, etc.). Through EBA, we see that digital transformation is taking place in our school, albeit partially.” [T63]




	
Digital media




	
Technological classrooms




	
e-Books




	
e-Exams




	
Reasons for not supporting a learning culture

	
Necessary steps not taken

	
“…our administrator cares about digital learning, but is not too concerned with how we do it.” [T81]

“…some administrators act as if they are interested in digital learning in order not to fall behind their colleagues, but they are not very interested in the functional aspect of digital learning.” [T39]

“…for the formation of a digital learning culture in schools, first, our basic perspectives need to change, we should not have to care about this issue.” [T20]

“Our school administrator makes no effort to create a digital learning culture.” [T49]

“…because our administrator finds it difficult to keep up with the times, perhaps due to their age. It cannot be said that our principal, who shies away from technology, also contributes to the formation of a digital learning culture.” [T14]




	
Workload




	
Requirements for creating a learning culture

	
Encouragement

	
“Our school administrator demonstrates an innovative approach to the use of technology in education, and provides the necessary support to teachers.” [T26]

“Our administrator supports and encourages cooperation in digital learning, tries to provide professional development opportunities, and appreciates successful teachers.” [T35]

“…our administrator constantly monitors the implementation of digital learning in classrooms.” [T78]

“…our administrator has knowledge in the fields of digitalization and cybernetics. In this context, they support the formation of a digital learning culture in the institution, raise our awareness and encourage us.” [T53]




	
Cooperation




	
Innovative approach




	
Instruction




	
Tracking




	
Financial support




	
Requirement of information age
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Table 5. Main Theme 5, subthemes, codes, and most relevant quotes.
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Theme

	
Subthemes

	
Sample Codes

	
Supporting Quotations






	
Digital Leadership Skills

	
Technology usage

	
Technology capabilities

	
“…an effective administrator must be open to innovation, should follow digital trends, and be active in the use of technology.” [T66]

“…the administrator must have effective communication skills that conveys their digital skills.” [T2]

“…a school administrator with effective digital leadership skills should motivate all employees in this regard, and increase the quality of education by creating a digital learning culture at school.” [T19]

“…the architects of transformation in schools will be digital leaders. For this reason, leaders should constantly follow new trends by using technology effectively.” [T4]




	
Encouraging digital technology




	
Keeping up with technology




	
Building a digital school culture




	
Digital literacy




	
Managerial skills

	
Change management

	
“…digital leaders have high entrepreneurial and technical skills; innovation, and developed critical thinking and conceptual skills.” [T86]

“…school leaders need to be ‘agents of change.’ They should focus on cooperation and teamwork with an ‘embracing’ attitude towards everyone.” [T64]

“…a structure should be created in which responsibilities at school are shared equally by everyone, with employees directed towards common goals.” [T13]

“…digital leadership requires vision first and foremost; it requires being open to change and innovation.” [T51]

“…also, digital leadership requires respect for different cultures, values, and beliefs.” [T70]

“…digital leadership requires adopting democratic principles and joint decision making and participation in decisions.” [T30]




	
Innovation management




	
Cooperation




	
Visionary




	
Entrepreneurship




	
Treating everyone equally




	
Risk management




	
Sharing responsibility




	
Trust




	
Participation in decisions




	
Motivation




	
Accountability




	
Managing individual differences




	
Personal skills

	
Being open to learning

	
“…digital leadership requires good human relations and communication skills.” [T26]

“The digital leader is open to continuous learning; approaches the goals and business results of the organization in a positive way so that their digital identity is developed.” [T18]

“For digital leadership, reasoning, problem-solving and self-discipline skills are required.” [T47]

“Digital leaders must constantly learn, abandon stereotyping, and be able to empathize.” [T35]




	
Communication skills




	
Creativity




	
Critical thinking




	
Problem-solving ability




	
Practical intelligence




	
Global thinking
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