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Abstract. The era of technological disruption is fundamentally transforming 

educational leadership practices. This study examines the evolution of the 

principal's role from an administrative manager to a strategic leader who 

integrates artificial intelligence and data analysis into the decision-making 

process. Through a systematic review of 37 scientific publications from 2020-

2025, this research successfully mapped four domains of digital leadership 

competency: (1) adapting AI systems in school management, (2) implementing a 

data-driven decision-making culture, (3) developing a collaborative-innovative 

leadership model, and (4) integrating digital ethics and sustainability principles. 

The research findings recommend the Smart School Leadership model as a 

conceptual framework that synergistically integrates technological, analytical, 

and humanistic competencies. This study not only updates the discourse on 

educational leadership in Indonesia but also proposes the AI-Augmented 

Leadership paradigm, which is responsive to the challenges of 21st-century 

education. 

Keywords: School Leadership, Artificial Intelligence, Data Analytics, Decision-

Making, Smart Education. 

 

1. Introduction 

The global acceleration of digital transformation in education has positioned 

school principals as change agents rather than administrative managers. International 

policy frameworks and empirical research continuously underline that effective digital 

transformation depends not only on technological infrastructure but also on leadership 

capability, notably principals' digital literacy and data.-the ability to make educated 

decisions. Transformations in data analysis technology and artificial intelligence have 

changed the structure of educational institutions worldwide. Research conducted by [1], 
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[2] indicates that AI supports school principals in performing managerial tasks, ranging 

from learning evaluation to predicting student learning outcomes. AI-driven leadership 

not only improves efficiency but also enhances accuracy in strategic decision-making, 

as revealed by [3] and [4]. In recent decades, data-driven methods have become 

increasingly dominant in policy-making in schools. Research by [5], [6], and [7] 

emphasizes the importance of a data-driven culture as a key factor for students' 

academic success. The shift from intuition-based leadership to an evidence-based 

approach, as noted by [8] and [9], marks the beginning of a more analytical and rational-

driven era of educational leadership. 

The globalization of digital technology and artificial intelligence (AI) in 

educational leadership is increasing. The free learning policy in Indonesia requires 

school leaders to have the ability to implement flexible and data-driven learning 

approaches. However, various obstacles continue to hinder its implementation. This 

condition includes infrastructure limitations, access gaps, and low levels of digital 

literacy among educators [10], [11]. Digital literacy at the higher education level is 

typically limited to basic skills, and understanding of new technologies like AI and data 

analytics is still low. This condition indicates that digital barriers are systemic and can 

affect the ability of educational institution leaders to respond to policy changes [12]. 

Therefore, we need a leadership model that is not only administrative but also 

strategically utilizes technology to support sustainable learning transformation. 

In the Indonesian context, this challenge becomes more pronounced under the 

Merdeka Belajar policy, which grants schools greater curricular autonomy while 

simultaneously demanding adaptive, reflective, and innovation-oriented leadership. 

The policy expects schools to implement learner-centered pedagogy, formative 

assessment, and contextualized curriculum design—yet these expectations require 

principals who can interpret evidence, coach teachers, and organize school-level 

learning improvement cycles. The Merdeka Belajar policy in Indonesia requires school 

principals to act as learning leaders and innovators in digital transformation. The study's 

findings reveal significant limitations in digital literacy and low utilization of data-

driven culture among the majority of school principals. The direct influence of digital 

leadership on the integration of Information and Communication Technology (ICT) by 

teachers was confirmed in [13] research, while the effectiveness of the transformational 

approach in improving educators' digital literacy was also successfully identified by 

[14]. The discourse on this is expanded with a focus on the ethical and digital 

sustainability challenges highlighted by [15] and [16]. The key aspect emphasized is 

the principal's understanding of the social and moral dimensions of using artificial 

intelligence. This understanding becomes a vital foundation for ensuring that the digital 

transformation process remains grounded in human principles within the education 

ecosystem. 

More specifically, a principal’s limited digital literacy can hinder Merdeka Belajar 

implementation in at least three practical ways: (1) weak use of student learning data 

for instructional supervision and follow-up coaching; (2) limited capacity to facilitate 

teacher collaboration through digital platforms (e.g., lesson study, peer feedback, 

shared resources); and (3) reduced ability to evaluate and align digital learning 

initiatives with school goals, making innovation fragmented or symbolic rather than 

substantive.Recent literature indicates a significant acceleration in the development of 

research on digital leadership [17], [18], [19]. The main focus of these studies is still 



 

 

centered on the utilization of technology in managerial and pedagogical practices. 

Studies exploring the strategic integration of artificial intelligence (AI) and data 

analytics in the context of school leadership have not received comparable attention. 

Meanwhile, research on the application of AI in education [20], [21], [22] more often 

highlights its functions in adaptive learning, automated assessment, and teacher 

competency development. The role of the school principal as the main actor in AI and 

data-driven decision-making is still not widely discussed in the existing research 

landscape. 

As a result, Merdeka Belajar risks being implemented procedurally rather than 

meaningfully. This gap underscores the urgency of developing a Smart School 

Leadership model that integrates digital competence, AI-supported reflection, and 

ethical leadership practices to strengthen decision-making, teacher support, and 

sustainable school innovation. The novelty of this study lies in the creation of the Smart 

School Leadership conceptual model, which is a leadership framework in schools that 

addresses the times thru the integration of artificial intelligence, data analysis, and 

ethical principles into a single system capable of adapting and sustaining itself. Unlike 

previous methods that often separated technology from the value aspects of leadership, 

this model views the principal as an individual who is not only proficient in digital 

technology but also ethically sensitive and capable of reflecting on the use of 

technology to support evidence-based decision-making. This approach provides a new 

perspective that is more comprehensive and aligned with the dynamics and 

complexities of the current educational landscape. 

This study concludes that intelligent school leadership is a vital facilitator of 

substantive digital transformation and the successful implementation of Merdeka 

Belajar. Principals possessing robust digital and data literacy skills are able to 

strategically oversee school autonomy, promote cohesive innovation, and uphold the 

quality of learning. Conversely, limited leadership capacity jeopardizes equitable 

educational outcomes, hampers the coherence of digital initiatives, and leads to 

perfunctory technology integration, thereby ultimately undermining the objectives of 

educational reform and long-term school development. 

According to research on educational decision-support systems, digital tools can 

help leaders make better decisions by breaking down complicated educational criteria 

into clear, logical order. Structured analytical systems help institutional leaders choose 

between strategic options. The MOORA method is one example of how they are used 

in curriculum review. But these ways of thinking mostly see digital systems as tools for 

technical work. There is still room for more research into AI as a thinking partner in 

thoughtful and adaptable school leadership [23] 

In contrast, the emerging idea of AI-augmented leadership views AI not merely as 

a tool, but as a cognitive partner in school leadership. Used thoughtfully, AI can support 

principals in making sense of complex learning data, spotting patterns that are easily 

overlooked, and exploring alternative interpretations. It may also prompt reflective 



 

 

thinking, helping leaders question assumptions and reduce blind spots that often shape 

everyday judgments and strategic decisions. 

This shift reframes school leadership beyond managing technology toward a form 

of epistemic and ethical stewardship. Principals are required to interpret AI-supported 

insights with sensitivity to context, while actively governing risks related to data 

privacy, algorithmic bias, and excessive reliance on automated systems. In this sense, 

smart school leadership demands an integrated set of capacities that includes digital 

competence, data literacy, reflective professionalism, and a strong sense of ethical 

responsibility in everyday decision-making. 

2. Research Methods 

The study used a qualitative synthesis method based on [24] six-phase structure 

and thematic analysis. Learning about the literature corpus, making initial codes, 

looking for possible themes, reviewing themes by constantly comparing them, defining 

and naming themes, and writing the report through an analytical story were the steps 

that were taken for the synthesis.Iterative coding was done on a group of 134 peer-

reviewed pieces, and codes were grouped together based on how similar they were in 

terms of ideas. Themes were kept when they showed up in more than one study and 

helped explain how leaders should act in the digital change, which led to four main 

themes. 

After the selection process, 37 articles published between 2020 and 2025 met the 

inclusion criteria, which were discussing school leadership in the context of digital 

transformation, the integration of AI or data analytics into leadership practices, and the 

availability of complete documents. The analysis was conducted using a thematic 

approach, resulting in four main themes: AI-based leadership, data-driven decision-

making, collaborative leadership in digital networks, and ethical and sustainability 

aspects. Each article is thoroughly reviewed to ensure the accuracy of the information 

and avoid potential errors in interpretation and citation. 

 

Figure 1. VOSviewer-based bibliometric mapping of keywords in smart school leadership 

studies 



 

 

The validity of the findings is strengthened thru bibliometric analysis using VOSviewer 

to map the relationships between keywords in the analyzed literature collection. The 

bibliometric visualization (Figure 1) shows the main flow moving from school 

leadership toward educational policy, desegregation, and achievement growth. Between 

these two poles, important nodes emerge such as data use and data-based decision-

making, which are directly connected to school improvement and collaborative 

leadership. The strategic location of school improvement and collaborative leadership 

highlights their central role as a bridge between the data-driven leadership cluster and 

the education policy cluster. This finding confirms that school quality improvement is 

not merely the result of a technocratic approach, but rather the fruit of integrating data-

driven decision-making with collaborative leadership practices. This 

interconnectedness map reinforces the conclusion that smart school leadership relies on 

collaboration, data analytics, and a clear policy direction. 

3. Results and Discussion 

Results 

The results show that teachers often feel psychological pressure when new 

technologies are adopted quickly. This stress isn't just from having to learn new tools; 

it's also from feeling watched, having more work to do with both traditional and digital 

systems, and being afraid that mistakes will be saved forever. Several teachers said they 

were tired, didn't believe in their own abilities, and avoided using digital platforms. 

These were all signs of technostress. Smart school leadership lowers these stresses by 

making gradual adoption common, setting up ways for peers to help each other, 

separating the use of formative data from punitive review, and making sure that 

everyone knows why and how data are used.The study also shows that principals are 

changing their work identities, moving from being administrative managers to digital 

leaders. This change can be seen in the way people act: principals show that they are 

always learning by training with their staff, start conversations in meetings that are 

based on data, use evidence to decide which actions to focus on, and share new ideas. 

The analysis conducted on 37 articles yielded four key themes that form the 

conceptual basis of Smart School Leadership. The first theme emphasizes the use of 

artificial intelligence in leadership practices in schools. Several studies, including the 

work of [1], [25], [3], [4], [2], [20], [26], and [22], demonstrate how school principals 

integrate AI to strengthen strategic functions. The use of this technology includes 

analyzing student learning achievement, monitoring teacher performance, predicting 

learning outcomes, and automating administrative tasks. This discovery shows that 

artificial intelligence is not just a future possibility, but has become an essential element 

in school leadership practices that are constantly moving toward digitalization. 

The second theme emphasizes data-driven decision-making as an essential 

element of school leadership today. Various studies such as [5], [6], [7], [8], [9], [27], 

[28], [29], [30], and [31] indicate that school principals are increasingly relying on data 



 

 

to identify learning problems, assess school performance, and develop strategies to 

improve quality. Data utilization is considered a tool for logical and measurable 

decision-making. However, there are some studies that indicate shortcomings in the 

ability to interpret data and low organizational culture readiness in schools. This 

constraint means that data usage has not yet had a significant impact on changing 

practices in the field. 

The third theme emphasizes the importance of collaboration and distributed 

leadership in supporting the digital transformation of schools. Several studies, such as 

[32], [33], [34], [35], [36], [37], and [18], indicate that the effectiveness of digital 

innovation depends on the school's ability to build collaborative networks, both 

internally among staff and externally with other stakeholders. Active teacher 

participation in the change process is seen as an important prerequisite for successful 

transformation. This finding confirms that digitalization is not merely about technology 

adoption, but reflects the social dynamics of organizations that demand a participatory 

and inclusive leadership approach. 

The fourth theme discusses the ethics and mental stress that arise with the 

development of digital-oriented school leadership. Research conducted by [38], [16], 

[39], and [40] identified several negative effects of the digitalization process, such as 

unequal access to technology, potential bias in systems, and increased stress among 

teachers. [31] and [30] also emphasize the potential risks when data-driven decisions 

do not consider the social and cultural context present in schools. This situation places 

the principal in a crucial position to ensure that technology use remains aligned with 

moral principles and supports the sustainability of educational practices. Sensitivity to 

ethics is becoming a crucial element in leadership in the digital age, especially when 

decisions made directly impact the well-being of the school community. 

Bibliometric analysis using VOSviewer reinforces the findings obtained 

through the SLR. Keyword mapping produced three main clusters that align with the 

broad themes of this study: school leadership in the context of digital innovation and 

the pandemic, the use of artificial intelligence and data in decision-making, and 

education policies focused on equity and improving learning outcomes. These three 

clusters indicate the direction of global research, which increasingly emphasizes the 

importance of technology integration, careful data usage, collaborative work, and 

attention to ethical dimensions in leadership practices within school environments. 

 

Discussion 

This discussion summarizes the results of an analysis of 37 articles, providing 

a comprehensive understanding of the concept of Smart School Leadership. The 

literature synthesis indicates that school leadership in the digital age cannot be 

understood in isolation. The four interconnected core issues that form a cohesive whole 

are: the use of artificial intelligence, data-driven decision-making, network 



 

 

collaboration, and a focus on ethical values and sustainability. The relationship between 

these issues reflects the complexity of the current school principal's role. Facing various 

challenges requires a balanced combination of technological capabilities, social 

sensitivity, and moral maturity, which is reflected in daily leadership practices. 

The first theme, AI-enhanced leadership, highlights the transformation of 

artificial intelligence from a technical aid into a cognitive partner in school leadership. 

The use of AI needs to be integrated with human values so that its implementation is 

not only efficient, but also ethical [1], [2]. The research findings indicate that school 

principals who actively facilitate the use of AI actively encourage teachers' readiness to 

adopt it in teaching and administration [22], [25], [26]. A balanced collaboration 

between leaders and technology can improve the quality of administrative decision-

making [3]. AI support also strengthens leaders' ability to analyze data and map learning 

patterns [4], [20]. Psychological pressure is at risk of emerging when the technology 

adoption process is not accompanied by supportive leadership [38]. The relationship 

between leadership styles and evolving educational goals also plays a critical role in 

digital transformation. Evidence from [41] shows that principals who adopt adaptive, 

learning-oriented, and flexible leadership styles tend to achieve greater success in 

guiding digital transformation initiatives. Such leadership behaviors allow school 

leaders to align instructional objectives, technology integration, and organizational 

change more effectively, making leadership adaptability a key driver in sustaining 

innovation and navigating systemic transformation 

The second theme, data-driven leadership, demonstrates the utilization of 

information as the primary basis for decision-making in the field of education. Efforts 

to improve quality become more focused when educational institutions create a culture 

of shared reflection thru data evaluation. Some studies have found that the presence of 

data does not always drive positive change. Errors in data interpretation can lead to 

incorrect decisions [27], [28] The proper utilization of data requires strong literacy 

among educators [29], [30]. Using performance data without sensitivity to the social 

context of the school actually opens the door to bias and inequality [31]. The Indonesian 

context shows that the role of the principal in fostering teachers' digital literacy is 

crucial for the effectiveness of data-driven leadership [13], [14]. 

The third theme, collaborative and distributed leadership, underscores the 

importance of building a strong collaborative leadership structure to support digital 

transformation in schools. Recent studies [32], [33] show that digital adaptation 

capacity significantly increases when schools actively facilitate open dialog and foster 

a dynamic learning community. Furthermore, the distributed leadership model [34], 

[35], [36], [37] effectively empowers teachers by providing them with autonomy and 

ample space to lead digital innovation initiatives, both within the context of classroom 

learning and the overall development of the school organization. A shift in focus is also 

evident, where the digitalization process is now not only focused on technology 

implementation, but more on enhancing human resource capabilities. In this situation, 

adopting an open innovation mindset [18] becomes crucial to ensure the school remains 



 

 

receptive to external ideas and avoids closed-mindedness, allowing change to proceed 

more efficiently by making teachers the center of change, not just policy implementers. 

Beside this collaborative aspect, [42] observed a profound phenomenon: digital 

transformation is also reshaping the professional identities of school leaders. The study 

showed that principals undergoing the digitalization process experienced a shift in how 

they viewed and carried out their leadership roles. Slowly but surely, the traditional 

identity as an administrative manager is transforming into a digital-oriented leadership 

identity. This identity reconstruction process proved crucial, as leaders who 

successfully developed a digital leadership identity demonstrated greater adaptability, 

openness to innovation, and a more mature capacity to systematically drive digital 

change. 

The fourth theme, digital ethics, policy, and sustainability, emphasizes that the 

application of technology in education always has value aspects. Using performance 

data as a reference in public policy can potentially worsen social injustice if it doesn't 

consider the overall context and background of schools [30], [31]. The role of 

empathetic leadership becomes crucial during times of crisis, especially when 

technology-related decisions directly impact the well-being of school members [39]. 

The direction of digitalization needs to align with global sustainability agendas such as 

the SDGs, not just focus on system efficiency [16]. The presence of technology doesn't 

necessarily bring positive impacts if leadership practices are authoritarian and close off 

space for academic dialog [40]. 

The challenges of school leadership in Indonesia do indeed stem from unique 

conditions. On one hand, the digital competency gap among teachers is the first real 

obstacle. On the other hand, the doubts of some educators about change are further 

slowing down this transition process. The push for the implementation of the Merdeka 

Belajar policy also requires school principals to be wiser and more flexible in making 

decisions [13], [14], [15], [16]. In this context, the role of school leaders clearly goes 

beyond mere technical proficiency. The essence of their task lies precisely in their 

ability to navigate complex bureaucracies, respond appropriately to the unique needs 

of each school, and optimize limited resources according to the context of each 

educational unit. 

Overall, the synthesis of these 37 articles reveals the concept of Smart School 

Leadership as a form of leadership that harmoniously integrates three dimensions of 

intelligence: technology, social, and moral. Although analytical capabilities are newly 

born thru the presence of AI and data analytics, the quality of educational 

transformation is actually more determined by the strength of collaboration and a solid 

ethical foundation. The relevance of this type of leadership model seems increasingly 

evident in the context of developing countries like Indonesia, especially as the process 

of educational digitalization is being systematically and massively promoted. 

 



 

 

4. Conclusion 

This study contends that principal certification and ongoing professional 

development in Indonesia require substantial enhancement for greater practical impact. 

A planned curriculum remains essential, although it must extend beyond just technical 

competencies. Initially, principals require the opportunity to address AI ethics, 

encompassing routine issues related to privacy, bias, and accountability. Secondly, data 

utilization ought to be conceptualized as reflective supervision, wherein learning 

analytics facilitate coaching rather than punitive measures. Third, the implementation 

of technology must be incremental to avert overload and technostress. Ultimately, 

school-based action projects enable principals to convert evidence into manageable, 

pragmatic improvement cycles tailored to their specific school environments. 

To augment practical impact, Indonesian policymakers should fortify principal 

certification and ongoing professional development via a more systematic however 

pragmatic curriculum. This may encompass considerations of AI ethics and 

governance, including prevalent concerns of privacy, bias, and accountability inside 

educational institutions. It should also emphasize data-driven reflective supervision, 

wherein learning analytics are utilized to facilitate coaching rather than exert control. 

Moreover, incremental strategies for technology adoption can mitigate technostress. 

Ultimately, school-based action projects enable principals to exhibit evidence-informed 

improvement cycles within actual school environments. 

The Smart School Leadership framework can be operationalized by Indonesian 

policymakers by incorporating it into national professional development and principal 

certification programs. The initial step can be taken by integrating core competencies, 

including AI adaptation, data-driven decision-making, innovative collaborative 

leadership, and digital ethics, into the current training curriculum. The implementation 

process can be executed in a staged manner, beginning with the enhancement of 

fundamental digital literacy and the cultivation of awareness regarding the significance 

of data. This is followed by the adoption of AI-supported leadership practices, and the 

process concludes with ethical governance that prioritizes human values. This policy 

alignment will facilitate a gradual and sustainable transition to digitally competent 

school leadership, while simultaneously maintaining the humanistic values that serve 

as the bedrock of Indonesian education. 

To facilitate effective policy execution, the integration of Smart School 

Leadership should use a progressive and systematic approach. In the inaugural year, 

primary certification programs may commence by integrating fundamental digital 

literacy and data-driven leadership as essential competencies. The subsequent year may 

entail increased applied training, emphasizing the practical applications of AI in 

educational decision-making and reflective supervision methodologies. In advanced 

phases, professional development may be augmented with modules on ethical 

governance, human-centered leadership, and portfolio-based evaluations grounded in 

authentic school difficulties. This timeline provides a pragmatic and contextually aware 

approach to synchronizing leadership competencies with current certification 

frameworks while ensuring that reforms are rooted in the values and capabilities of 

Indonesia's educational system. 
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