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Abstract: The current globalization has also given rise to new leadership styles, 
including digital leadership. Digital leadership style is one alternative approach school 
principals use to improve the quality of learning by utilizing technological 
sophistication. This study aims to determine the strategy, implementation, and 
obstacles in the digital leadership of school principals to improve the quality of 
learning in the era of the Industrial Revolution 4.0 at SMA Muhammadiyah 1 Malang 
and MA Al Irtqio' Malang City. This study uses a qualitative approach with a multi-site 
study design conducted at SMA Muhammadiyah 1 Malang and MA Al Irtiqo' Malang 
City. Data collection techniques include observation, interviews, and documentation. 
The results showed that in his strategy, the principal sought to conduct technology-
based learning media training for educators, seeking the ability of educators to utilize 
technology. The implementation is done by striving to learn using digital media, 
completing technology-related facilities, collaborating with various parties, and 
integrating technology into school administration. The obstacles are children's 
different backgrounds, conventional teaching, and internet network connectivity. 

Keywords: digital leadership; industrial revolution 4.0; learning quality; school 
principals. 
 

 

A. Introduction 

In an organization, leadership is the main factor in carrying out all important 

elements in the wheels of organization in society. Without the presence of a leader, an 

organization will lose control to lead it. According to Yustika, et al. (2020), leadership 

has a crucial role in the success of an organization. The success or failure of an 

organization is heavily influenced by its resources. However, the leadership factor also 

plays a very important role in achieving the success of the organization.  

It cannot be denied that the principal is the determinant of policy; the view of the 

principal is as a determinant of direction in policy formulation. The principal's strategy 
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is an important thing to do to build superior and quality schools (J et al., 2023), 

especially in the digital era of the Industrial Revolution 4.0 as it is today. The task of the 

school principal is increasingly complex because school work includes not only the 

formation of a skilled and creative workforce but also involves changing students' 

thinking patterns to face the ever-changing Industry 4.0 era (Timan et al., 2022). 

Entering the era of the Industrial Revolution 4.0, leadership in educational 

organizations is required to adapt quickly to this fast-paced change. In this fast-paced 

Industrial Revolution 4.0, leadership requires the right and fast strategy to achieve the 

goals expected by the organization (Aryawan, 2019). The strategy in question is a plan 

with various actions to achieve certain goals that must be prepared, and the principal, 

as a policy maker, can provide technical direction to all of its members (J et al., 2023). 

The Industrial Revolution 4.0 is a time when technology and information move 

very fast, and we need to have quality human resources in education, including the 

leadership of school principals (Ardiansyah, 2020). Since the emergence of the 

Industrial Revolution 4.0 and the rapid development of technology, organizations have 

gradually shifted towards adopting contemporary technology in aspects of work, 

especially managerial ones (Husban et al., 2021). 

Advanced artificial intelligence, supercomputers, genetic engineering, 

nanotechnology, automatic cars, and a number of other innovative technologies can 

mark the Industrial Revolution 4.0. Changes in the Economy, Industry, Government, 

and politics are occurring at an ever-increasing pace, which will significantly impact all 

aspects of life. In today's world, there is a greater sense of connectedness than ever 

(Satya, 2018). 

The Industrial Revolution 4.0, which has information technology as its main 

foundation, has integrated itself into human life. With unlimited computing power and 

data, things now seem limitless, opened by the great connectivity of humans and 

machines, driven by the extraordinary advancement of the internet and digital 

technology. This era disrupts various aspects of human life, including science and 

technology. The challenges faced by the Industrial Revolution 4.0 must be responded 

to promptly by all stakeholders in the education sector so that Indonesia can increase 

its competitiveness at the global level (Taufikurrahman, 2021). 

As the highest stakeholder in educational organizations, the principal is 

responsible for all activities related to the successful implementation of education in 

the context of educational goals (Yani et al., 2021). So it can be said that the principal 
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is the main determinant of the excellence of the school organization. As leaders, school 

principals mustave qualified and capable competencies in all fields, because school 

principals have a huge role in the sustainability of the quality of education (Suharyati 

& Laihad, 2020). Especially in the Industrial Revolution 4.0, school principals must be 

able to read all the conditions and situations that will continue to develop so that the 

educational institutions they lead can continue to compete and continue to exist to 

produce quality graduate profiles. 

Digital leadership is an effort to direct, influence, and make decisions with 

technology as its basis and guide and influence lasting change through access to 

technology, initiating change so that it lasts, and building relationships to predict 

changes that are important for the success of schools in the future (Muslim, 2021). So, 

in short, digital leadership combines hardware, software, resources, and leaders (Tanti 

& Sethupathy, 2022). 

According to Sheninger (Karakose et al., 2021) explained that digital leadership 

in education is the ability of individuals to direct, influence others, and initiate 

sustainable change based on knowledge of digital technology. In addition, digital 

leadership also includes the ability to build strong relationships and anticipate changes 

that are important for the future success of schools. Digital leadership is one of the most 

relevant collaborative approaches, fast in making decisions and oriented to work 

groups focused on innovation (Oberer & Erkollar, 2018). 

There are 7 pillars of digital leadership as explained by Sheninger, which are as 

follows: communication, public relations, branding, student engagement/learning, 

professional growth/development, area realignment, and income and opportunity 

environment (Sheninger, 2019). Furthermore, Sheninger lists five elements of digital 

leadership:isionary leadership, learning culture in the digital age, excellence in 

professional practice, systemic improvement, and digital citizenship (Karakose et al., 

2021). 

The principal's leadership certainly influences the progress and quality of the 

educational institutions they lead because the principal has the highest authority in 

making all policies. Therefore, school principals must have a strategy, as explained by 

Juharyanto, et al (2018), namely, schools must be able to change according to cultural 

developments and technological advances better changes; this strategy is carried out 

by continuously seeking and digging for information from various parties as how to 

design, maintain and develop schools of achievement that are effective and efficient. 
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Broad insights and knowledge are needed to develop and change schools in a better 

direction. 

In his role, the school principal has a very strategic position; this is as explained 

by Sobri (2018) that the role and responsibility of the school principal is very large, 

including overseeing the changes that occur so that the school he leads can keep 

abreast of technological developments and can compete with other schools. Besides 

that, school principals are also responsible for preparing educators to improve the 

quality of learning in line with the Industrial Revolution that occurred in the world of 

education (Puspitaningyas et al., 2019). Therefore, the ability of the principal must 

always be upgraded considering the changes that continue to occur, so with this, it is 

hoped that the principal will be able to carry out his duties and roles properly (Sobri, 

2018). 

Many current problems will be faced in educational institutions, especially in the 

Industry 4.0 era. According to Ningrum and Sobri quoted by Sunarijah (2018), one of 

education's problems today is the low quality of education at every level. In addition, 

the challenge faced is that not all school principals can adapt to the changes that occur. 

Besides that, the lack of knowledge of school principals about leadership 

transformation in the 21st century is also an issue that needs to be addressed (Nursyifa, 

2019). Of course, this is a challenge for school leaders in developing quality and 

competitive talent in this global era (Ningrum & Sobri, 2015). Improving the quality of 

education in this globalization era focuses on the role of the school principal as the 

main actor in determining the direction and developing the quality of education. 

The Industrial Revolution 4.0 Era is the time for surviving amid global currents. 

Apart from the problems above, other problems that arose in education in the 

Industrial Revolution 4.0 era, according to Wanyama quoted by Mustiningsih et al. 

(2020) is related to the ability of educators to develop innovations to improve learning 

outcomes. Besides that, another big challenge is improving the quality of learning amid 

the swift currents of globalization (Jannah, 2020). Therefore, school leaders must have 

special skills to be able to compete ,survive, and be able to advance amid globalization 

and technological developments that continue to advance. 

Digital leadership is, of course, very influential on the development of student 

achievement. The results of research by Hartati et al. (2023) show that 98% strongly 

agree that digital leadership in learning is essential in improving teacher abilities in 

classroom management. Another study conducted by Robiah and Nurdin (2021) 



M. R. Ridho et al., Digital leadership of school principals to improve the quality of learning in the 
industrial revolution era 4.0 

INSANIA : Jurnal Pemikiran Alternatif Kependidikan Vol. 29, No. 1, 2024, 17-34| 21 

explains that digital-based leadership can encourage teachers to make maximum use 

of information technology so that it affects student achievement. Therefore, the 

principal must be able to adapt to changing times as a challenge and opportunity in 

improving the quality of learning. For this reason, implementing a remote leadership 

model by utilizing advanced technology is a must. In this way, school principals can 

continue to teach and supervise teacher performance anytime and anywhere 

(Maisyaroh et al., 2020). 

From the explanation above, this study tries to explore how the principal's digital 

leadership strategy is to improve the quality of learning in the industrial revolution 4.0 

era, the implementation of the principal's digital leadership to improve the quality of 

learning in the industrial revolution era 4.0, and the obstacles to the principal's digital 

leadership to improve the quality of learning in the era of the industrial revolution 4.0. 

 

B. Method 

This research uses a qualitative approach with a multi-site study design, one of 

the methods used to develop theories based on data from several similar research 

locations. This designs expected to produce theories that can be widely applied and 

relevant (Ulfatin & Triwiyanto, 2021). The location of this research was SMA 

Muhammadiyah 1 Malang, located in Jl. Brigadier General Slamet Riadi 134, Oro-oro 

Dowo, Klojen, Malang City. In contrast, MA Al Irtiqo' Malang City is located on Jl. Letjend 

S. Parman No. 26 Purwantoro, Blimbing, Malang City. The subjects of this study were 

the principal, vice principal, and two subject teachers from each school as seen as on 

Table 1. Data collection techniques include observation, interviews, and 

documentation. 

Table 1.  Research subject 

No Name Institutions Position 
1 Iswati, S.Pd SMA Muhammadiyah 1 Malang Vice Principal of Curriculum 
2 Maya Marisa, S.Pd SMA Muhammadiyah 1 Malang Subject Teacher 
3 Ngadiono, S.Pd.I., M.Pd SMA Muhammadiyah 1 Malang Subject Teacher 
4 Budi Prasetyo, M.Pd MA Al Irtiqo’ Kota Malang Principal of Madrasah 
5 Budi Prasetyo, M.Pd MA Al Irtiqo’ Kota Malang Vice Principal of Curriculum 
6 Ubaidillah, M.Pd MA Al Irtiqo’ Kota Malang Subject Teacher 
7 Ashori, S.Pd MA Al Irtiqo’ Kota Malang Subject Teacher 

Data analysis is performed using case data analysis and cross-site analysis. In 

single-site analysis, researchers used an interactive model that Miles et al. (2014) 

developed. The steps in analyzing data carried out interactively are: 1) data collection, 



M. R. Ridho et al., Digital leadership of school principals to improve the quality of learning in the 
industrial revolution era 4.0 

22 | INSANIA : Jurnal Pemikiran Alternatif Kependidikan Vol. 29, No. 1, 2024, 17-34 

2) data condensation, 3) data presentation, and 4) concluding. At the same time, cross-

site data analysis is the process of comparing findings obtained from each site and also 

the process of integrating data between sites. Initially, the findings of SMA 

Muhammadiyah 1 Malang were processed and analyzed inductively and conceptually, 

then compared with theory and elaborated in the form of narrative explanations that 

formed certain propositions. Furthermore, a similar process was carried out with the 

findings of MA Al Irtiqo' Malang City, thus producing a substantive theory II. 

 

C. Result and Discussion 

The definition of digital leadership tends to be found more inusiness 

management because initially, digital leadership was more widely applied to the 

business sector (Ridho et al., 2023). Digital leadership is an umbrella term to refer to 

leadership models that refer to technologies such ase-leadership, technology 

leadership, virtual leadership, or leadership 4.0 (Karakose & Tülübaş, 2023). In 

comparison, Peng (2021) defines digital leadership as the ability that individuals or 

organizations must have in the digital technology era to lead other people, teams, or 

entire organizations to make a full impact on digital thinking by utilizing digital 

insights, digital decision-making, digital implementation, and digital guidance to 

ensure that the goals that have been set are achieved. 

Meanwhile, Yusof et al. (2019)  explained that digital leadership is the integration 

of digital technologies such as mobile devices, communication applications, and web 

applications that use networks in school leadership practices towards sustainable 

changes in the use of technology in schools, this is as shown in Figure 1 about the digital 

leadership pillar. The term digital leadership emerged due to a response to the rapid 

development of technology in the 21st century. Digital leadership generally focuses on 

utilizing information technology to serve customers in various sectors and 

organizations, including educational and non-educational organizations (Zubaidah & 

Putra, 2022). So, from the various definitions, it can be concluded that digital 

leadership is an interrelated combination of a leader, technology and resources. 
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Figure 1. Pillars of Digital Leadership 

The principal comes from two words, namely principal and school. The head can 

be interpreted as the chairperson or leader, while the school is defined as an institution 

with teaching and learning activities. The principal is defined as a functional teacher 

who is tasked with leading a school where the teaching and learning process occursr 

where interactions occur between the teacher giving the lesson and the students 

receiving the lesson (Nababan et al., 2021). According to another definition, the 

principal is the highest official in a school and is tasked with overseeing all aspects of 

the ongoing management of the institution to achieve educational goals. A school 

principal must ensure that every aspect of managing an educational institution runs 

smoothly, including planning, implementing the curriculum, providing and utilizing 

teacher resources, enrolling students, fostering positive parent-school relationships, 

and producing quality graduates (Yani et al., 2021). 

1. Principal's digital leadership strategy to improve the quality of learning in 

the industrial revolution era 4.0  

Education, in general, is a structured activity designed to produce quality human 

beings (Sunu, 2022). These activities are carried out through a learning process that 

involves educators and students. In carrying out the educational activities, the 

leadership of the school principal is the key so that the teaching and learning activities 

run effectively and innovatively. Principals play an important role in improving the 

quality of educators, especially in the current era of information technology, which is 

developing rapidly. The 21st-century school principal must be a leader in technology 

implementation by using technology as the main tool to transform teaching and 

learning (Dasmo et al., 2021). 

Strategy is one way for the principal to achieve the goals that have been 

determined; without a strategy that has been made, of course, there will be a deadlock. 

As school principals who have significant responsibility in advancing the educational 
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institutions they lead, they must certainly have a strategy to improve the quality of 

learning in the era of the Industrial Revolution 4.0. 

Based on the findings of researchers at SMA Muhammadiyah 1 Malang and MA Al 

Irtiqo' Malang City about the principal's digital leadership strategy that, the two 

principals are trying to integrate digital leadership by utilizing technological advances, 

namely in the early stages of conducting training on learning media technology based 

as shown in Figure 2. The rapid development of technology must be responded to 

wisely by the principal as the highest stakeholder in the educational institution he 

leads, because the principal has the highest authority in making decisions and policies 

to achieve the school's vision and mission. The vision and mission of schools in the 21st 

century can be realized if the principal applies an approach through digital leadership 

and directs all components of the school (Timan et al., 2022). 

 

 

Figure 2. Educator Workshop at SMA Muhammadiyah 1 Malang 

In responding to technological developments that occur, school principals who 

use a digital leadership style must be able to read the situation and conditions of 

technological developments, namely by implementing strategies in response to 

globalization so that the schools they lead can compete with other schools and produce 

quality graduate profiles. Strategy is one way to mobilize all the capabilities of human 

resources in an organization so that they canork together and synergize with each 

other to achieve organizational goals (Aryawan, 2019). Identifying follower readiness 

for business-based Digital information can be done by adjusting between indicators of 

digital information readiness and proficiency with readiness-level followers in 

leadership (Farunik, 2019). 

The strategies from site I and site II are more inclined to be the same as those 

applied by the school principal in achieving goals with digital leadership for the quality 

of learning. It can be seen on sites I and II, where the school principal facilitates training 
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and workshops on learning media, and that on sites I and II, the school principal directs 

that the use of technology in learning is maximized. The researcher saw that at site I, 

the principal was only more inclined to briefing. It was different from site II, where the 

principal took part directly in several instructional media trainings. A quality school is 

not only seen from the number of programs offered but also from the headmaster, who 

is skilled at taking advantage of opportunities to bring change to the organization he 

leads (Ridho et al., 2023). 

Digitalization in education is a response to Education 4.0 and is in line with the 

Industrial Revolution 4.0, which requires educators to have additional capabilities, 

namely digital competence (Sunu, 2022). This is in line with the statement of Luecha et 

al. (2022) that educators and education staff must have the skills and competencies 

such as digital literacy, digital pedagogy and communication skills. Therefore, 

educators in this era must be able to make technological skills the basis for developing 

student achievement. 

2. Implementation of principal's digital leadership to improve the quality of 

learning in the industrial revolution era 4.0 

To improve the quality of learning in the Industrial Revolution 4.0 era, the 

presence of a digital leadership style is expected to provide innovation and develop 

creativity in terms of learning carried out by educators. Utilization of the computer 

laboratory as implemented on site I is a form of digital leadership implementation in 

improving the quality of learning. Figures 3 and 4 are examples of SidikMu application 

and e-library in SMA Muhammadiyah 1 Malang can help students improve literacy 

understanding. On site I, the principal has facilitated by providing fingerprints for 

educators to strengthen discipline. Besides that, the provision of projectors in each 

class helps educators in providing material in the form of slides. 

 

 

 

 

 

 

 

 

Figure 3. Application of SidikMu SMA Muhammadiyah 1 Malang 
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Figure 4. Application of e-Library SMA Muhammadiyah 1 Malang  

It is different from site II, where the implementation of the principal's digital 

leadership has been fully integrated with technology such as guest books in Figure 6, 

teacher teaching journals in Figure 5, Ma'had activity journals, and the use of e-books. 

Besides that, to support the improvement of the quality of learning, MA Al Irtiqo' 

Malang City provides students with laptops, which it is hoped can support the success 

of learning as shown as in Figure 7. It is by (Husban et al., 2021) opinion, which explains 

that the synergy of leadership and technology in organizational leadership through 

global vision, constructive collaboration, and in-depth knowledge will lead the 

organization to success. This certainly affects increasing organizational effectiveness 

and efficiency by utilizing technological developments and digital platforms to 

motivate followers and optimize resources. 

Another innovation implemented by the principal's digital leadership on site II is 

the purchase of an application in the form of a barcode for student attendance so 

parents can see it immediately. The use of the Siponsel application implemented by MA 

Al Irtiqo' Malang City also impacts the quality of learning. Besides that, educators' 

understanding of technology is very good, and this can be seen from all educators who 

deliver material using technology assistance. Hamzah, et al (2021) states that the use 

of teaching aids such as digitalization in the process of learning activities is important 

to attract students' interest and improve achievement. Educators achieve their goals in 

teaching a subject. 

Figure 5. Teaching Journal of MA Al Irtiqo' Teachers in Malang City 



M. R. Ridho et al., Digital leadership of school principals to improve the quality of learning in the 
industrial revolution era 4.0 

INSANIA : Jurnal Pemikiran Alternatif Kependidikan Vol. 29, No. 1, 2024, 17-34| 27 

Figure 6. Digital Guest Book of MA Al Irtiqo' Malang City 

Another thing in implementing digital leadership for school principals is to carry 

out several international activities such as comparative studies to Turkey, student 

exchanges to Thailand, and cultural studies to Malaysia, as well as conducting guest 

teacher programs presented both from within the country and abroad. This activity can 

be seen in Figure 8 and Figure 9. It is following one of the pillars of digital leadership, 

namely a global outlook and dual citizenship (Sheninger, 2019). 

Figure 7. Use of Laptops by MA Al Irtiqo' Students in Malang City 

The flow of developments in this modern era requires humans to always 

reconstruct new things that can improve the quality of human life, so that they become 

superior human beings and canompete amidst the rise of globalization (Ridho et al., 

2023). It is undeniable that developments that occur certainly impact the quality of 

education, so leadership is needed in this case, namely school principals who are 

professional, reliable, and able to read all the changes that occur (Ridho et al., 2023). 

Principals in this era must have knowledge, skills and understanding of technology-

based leadership to organizeducation and learning (Wiyono et al., 2023). 
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Figure 8. Implementation of MA Al Irtiqo' Guest Teacher in Malang City 

Figure 9. Study Tour and Learning MA Al Irtiqo' Malang City to Turkey  

A quality school is seen not only from the number of programs offered, but 

alsorom the headmaster, who is skilled at taking advantage of opportunities to bring 

change to the organization he leads (Ridho et al., 2023). So, in relation to the quality of 

education, the digital leadership of school principals is an important key to facing the 

current era of technological disruption. The results of the research conducted 

(Agustina et al., 2020; AlAjmi, 2022; Sunu, 2022; Tanti & Sethupathy, 2022; Zhong, 

2017) show that the principal's digital leadership has a positive impact on the learning 

process. It is due to leaders who have digital characters so that educators feel 

motivated and excited, and tend to free them to manage the class and reflect on their 

learning. In addition, school principals who have the skills and knowledge of 

technology directly impact the integration of educators in teaching.  
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3. Obstacle digital leadership of school principals to improve the quality of 

learning in the industrial revolution era 4.0 

Not everything will go well when implementing the school principal's digital 

leadership that has been determined. Internal and external factors will cause obstacles 

or obstacles. The principal's digital leadership must be able to provide solutions to the 

obstacles that occur because the principal has the highest authority as a leader. 

On-site I, it can be seen that the obstacles in implementing digital leadership are 

caused by internal factors, namely the wifi, which is not fast enough, and there are still 

senior educators who still use conventional teaching methods. As a school principal 

who applies digital leadership, he must always have a solution to the obstacles that 

occur at SMA Muhammadiyah 1 Malang. 

On-site II there are several obstacles in digital leadership, one of which is 

students who are not used to using technology in everyday life because some students 

do not live in urban areas and are used to using technology daily. Students only know 

the use of technology, just browsing. Even though the benefits of digital technology are 

very diverse, this is an obstacle to implementing digital leadership. 

In improving the quality of learning, a digital leader must pay attention to 3 

(three) aspects related to improving the quality of education, including 1) students and 

educators have access to digital technology and the internet, 2) quality material is 

available, and 3) educators have the knowledge and skills in operating digital 

technology (Nugroho, 2014). According to Husban et al., (2021) explains that the 

synergy of leadership and technology in organizational leadership through global 

vision, constructive collaboration, and in-depth knowledge will lead the organization 

to success. It certainly affects increasing organizational effectiveness and efficiency by 

utilizing technological developments and digital platforms to motivate followers and 

optimize resources. 

 

D. Conclusion 

The principal's digital leadership strategy to improve the quality of learning in 

the industrial revolution 4.0 era includes training and workshops at the end of each 

semester, which aim to improve the abilities and skills of educators in teaching, 

optimizing all educators to conduct teaching on a digital basis which aims to familiarize 

teachers in the use of technology and as a form of implementation of the training that 
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has been carried out. Implementation of school principals' digital leadership to 

improve the quality of learning in the Industrial Revolution 4.0 era, including 

utilization of facilities and infrastructure that have been provided, such as computer 

laboratories, LCDs, projectors, laptops, and applications that can support the success 

of digital leadership in the industrial revolution era 4.0, conduct several collaborations 

with educational institutions and carry out several international programs such as 

comparative studies, student exchanges, and guest teachers which aim to broaden 

thinking and add to the learning experience for students, integrating technology into 

activities in the school environment such as document archiving digital-based, digital-

based financing, digital guestbook, digital teacher teaching journal, Fingerprint as 

educator attendance and barcode for student attendance, integrating technology in 

computer-based assessments, using e-libraries and parent meetings with the Hybrid 

system.  

Obstacles to school principals' digital leadership in improving the quality of 

learning in the Industrial Revolution 4.0 era include software that has not been 

updated, diverse backgrounds of students, and inadequate internet connectivity. The 

suggestion for this research is that school principals must master more about 

understanding digital leadership to provide more innovation to educators; besides 

that, principals must be fast and able to adapt amid rapid technological developments 

by constantly upgrading abilities and understanding. In addition, teachers must always 

be literate about technology and use technology as the primary basis for improving the 

quality of learning. Teachers must also enhance their understanding and skills 

regarding digital-based learning innovations. The research results are expected to be a 

reference and add to the wealth of knowledge about the principal's digital leadership 

to improve the quality of learning in the era of the Industrial Revolution 4.0. Other 

researchers should conduct research with a broader scope and review the results of 

this research, especially now that the Industrial Revolution has entered the era of 

Society 5.0. 
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