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Abstract
This study presents a systematic literature review (SLR) examining the interplay between artificial intelligence (AI) integration, teachers’ digital competence, and transformational leadership and management in educational contexts. A total of 45 peer-reviewed studies (2015–2025) were analyzed, retrieved from major academic databases including Scopus, Web of Science, ERIC, and Google Scholar, following a structured selection process inspired by PRISMA guidelines.
The findings indicate that successful AI integration in education extends beyond technological infrastructure and is strongly influenced by human and organizational factors. In particular, teachers’ digital competence emerges as a critical enabler of effective implementation, while transformational leadership and management jointly shape strategic direction, organizational culture, and the operational conditions necessary for innovation. Leadership contributes to vision-building and motivation, whereas management ensures coordination, resource allocation, and sustainability of digital initiatives.
The review also identifies key challenges, including gaps in professional development, resistance to change, and inequalities in access to digital resources. At the same time, it highlights significant opportunities, such as personalized learning, data-informed decision-making, and enhanced administrative efficiency.
This study contributes to the literature by proposing an integrated socio-technical perspective that connects AI technologies with human capabilities and organizational processes. It also identifies critical research gaps and offers directions for future research. The findings provide practical implications for policymakers, school leaders, and educators seeking to implement coherent and sustainable digital transformation strategies in the AI era. 
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I. Introduction

The ongoing digital transformation of society has significantly altered the nature and purpose of education. In the 21st century, knowledge is no longer static or confined to traditional classroom environments; instead, it is dynamic, continuously evolving, and increasingly mediated by digital technologies. Among these technologies, artificial intelligence (AI) has emerged as one of the most influential forces shaping contemporary educational systems. AI technologies are redefining how knowledge is delivered, accessed, and assessed. From adaptive learning platforms to intelligent tutoring systems, AI enables a level of personalization and efficiency that was previously unattainable. These developments align with broader global trends emphasizing lifelong learning, digital literacy, and the development of 21st-century skills [1-4].
However, the integration of AI into education is not merely a technical process. It represents a complex transformation that involves pedagogical, organizational, and cultural changes. Educational institutions must adapt not only their technological infrastructure but also their teaching practices, leadership models, and professional development strategies. A critical factor in this transformation is the role of teachers. As the primary facilitators of learning, teachers must possess the digital competence necessary to effectively integrate AI tools into their instructional practices. This competence extends beyond basic technical skills and includes the ability to design meaningful learning experiences, evaluate digital resources, and foster students’ critical thinking. Equally important is the role of school leadership. Transformational leaders are essential in guiding institutions through periods of change, fostering innovation, and creating supportive environments for technological adoption. Without strong leadership, even well-equipped schools may struggle to implement digital initiatives effectively [2-5].
Despite the growing body of research on digital education, there remains a need for comprehensive studies that synthesize these interconnected dimensions. This study addresses this gap by providing a systematic review of literature focusing on AI integration, teachers’ digital competence, and transformational leadership, offering a holistic perspective on digital transformation in education [6-11].

II. Methodology
 
This study adopts a Systematic Literature Review (SLR) methodology to provide a comprehensive, transparent, and replicable synthesis of research on artificial intelligence (AI) integration, teachers’ digital competence, and transformational leadership and management in education. The review process was guided by the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework.
Search Strategy
A systematic search was conducted across four major academic databases: Scopus, Web of Science, ERIC, and Google Scholar. The search covered publications from 2015 to 2025, reflecting the rapid development of AI in educational contexts.

The search strings included combinations of keywords such as:

“Artificial Intelligence in Education” OR “AI in Education”
“Digital Competence” OR “Digital Skills”
“Transformational Leadership” OR “Educational Leadership” OR “Management in Education”
Boolean operators (AND, OR) were used to refine the search and ensure both breadth and relevance of the retrieved studies.

Inclusion and Exclusion Criteria
To ensure consistency and relevance, the following criteria were applied:
Inclusion Criteria:
Peer-reviewed journal articles
Publications between 2015 and 2025
Studies focused on educational settings
Explicit discussion of at least one of the following: AI, digital competence, leadership, or management

Exclusion Criteria:
Non-English publications
Conference abstracts without full-text availability
Studies unrelated to education
Duplicate records

Study Selection Process
The initial database search yielded 312 records. After removing duplicates, 248 studies remained. These were screened based on titles and abstracts, resulting in 96 articles for full-text review. Following the application of inclusion and exclusion criteria, a final sample of 45 studies was selected for analysis.
The selection process followed a structured multi-stage approach aligned with PRISMA guidelines, ensuring transparency and reproducibility.


Data Extraction and Analysis
Data extraction was conducted using a structured framework to ensure consistency across studies. Key information recorded included:
Authors and year of publication
Research objectives
Methodology and sample characteristics
Theoretical frameworks
Key findings and implications

A thematic synthesis approach was employed for data analysis. Through iterative coding and categorization, the studies were grouped into three primary themes:

Artificial Intelligence in Education
Teachers’ Digital Competence
Transformational Leadership and Management

This process enabled the identification of patterns, relationships, and conceptual linkages among the variables.

Reliability and Validity

To enhance the reliability and validity of the review, the study followed a transparent and systematic procedure, applied consistent selection criteria, and ensured accurate representation of the original studies. The use of multiple databases also contributed to the comprehensiveness of the review.

Limitations

Despite its methodological rigor, the study has certain limitations. These include potential publication bias, the exclusion of non-English studies, and the rapid evolution of AI technologies, which may affect the long-term relevance of some findings. Additionally, variations in research design across the selected studies may influence the comparability of results. (fig.1, 2).
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Figure 1. Systematic Literature Review (SLR) process              Figure 2. Research Focus Areas


III. Artificial Intelligence in Education

Artificial intelligence represents a paradigm shift in the way education is conceptualized and delivered. Unlike traditional educational technologies, AI systems possess the ability to learn from data, adapt to user behavior, and make autonomous decisions. These capabilities enable highly personalized and efficient learning environments [11-16].
One of the most significant contributions of AI to education is the development of adaptive learning systems. These systems analyze student performance in real time and adjust instructional content accordingly, ensuring that learners receive appropriate levels of challenge and support. This personalization enhances student engagement and improves learning outcomes [16-19].
Intelligent tutoring systems further extend these capabilities by simulating one-on-one instruction. These systems provide immediate feedback, identify misconceptions, and guide learners through complex problem-solving processes [19-23].
In addition to instructional applications, AI is also transforming assessment practices. Automated grading systems and learning analytics tools enable educators to efficiently evaluate student performance and identify trends. These tools support data-driven decision-making and facilitate early intervention [22-26].
However, the literature also highlights several challenges associated with AI integration. Ethical concerns, particularly related to data privacy and algorithmic bias, remain significant issues. Furthermore, there is a risk that excessive reliance on AI may reduce human interaction, which is essential for social and emotional learning [25-30].

IV. Teachers’ Digital Competence

Teachers’ digital competence is a critical determinant of successful technology integration in education. It encompasses a broad range of skills, including technical proficiency, pedagogical knowledge, and ethical awareness. Beyond simply using digital tools, teachers must be able to select appropriate technologies, design meaningful learning experiences, and ensure safe and responsible use of digital resources in the classroom [31-35].
Modern frameworks emphasize that digital competence is not a fixed or static ability but one that continuously evolves over time. Teachers are required to adapt to emerging technologies, update their knowledge, and engage in lifelong learning. This dynamic nature reflects the rapidly changing technological landscape, where new tools, platforms, and methodologies constantly reshape educational practices and expectations [34-38].
Research indicates that teachers with higher levels of digital competence are more likely to implement innovative and student-centered teaching practices. They are better equipped to integrate advanced technologies, including artificial intelligence tools, into their lessons. Furthermore, they can design interactive and engaging learning environments, differentiate instruction, and effectively support the diverse needs and learning styles of their students [36-38].
Nevertheless, the development of digital competence is often hindered by systemic barriers. These may include limited access to high-quality professional development, insufficient institutional support, lack of time, and resistance to change among educators. Addressing these challenges requires coordinated efforts at both institutional and policy levels, including sustained investment in training, supportive leadership, and the creation of a culture that values continuous professional growth and innovation [37-41].

V. Transformational Leadership in Education

Transformational leadership is widely recognized as a key factor in educational change. In the context of digital transformation, leaders are expected not only to manage resources effectively but also to inspire, guide, and empower all stakeholders involved in the educational process. By fostering trust and a shared sense of purpose, leaders can create an environment in which innovation is encouraged and resistance to change is minimized [39-41].
Effective leaders articulate a clear and compelling vision for digital innovation. They ensure that organizational goals are aligned with technological initiatives, creating coherence between strategy and practice. At the same time, they promote a culture of collaboration, encouraging participation and shared responsibility among teachers, students, and administrators. Through open communication and inclusive decision-making, leaders help build commitment and engagement across the organization [39-41].
Additionally, leaders play a crucial role in supporting teachers throughout the transition to digital environments. This includes providing continuous professional development opportunities, ensuring access to appropriate resources, and creating conditions that enable teachers to experiment with and adopt new technologies confidently. By recognizing individual needs and differences in digital competence, leaders can tailor support strategies that enhance both confidence and effectiveness in technology use [39-44].
The literature highlights that leadership impacts technology integration both directly and indirectly. Direct effects include decisions related to policies, infrastructure, and resource allocation, which determine the availability and quality of digital tools. Indirectly, leadership shapes teachers’ attitudes, motivation, and overall readiness for change by cultivating a positive school climate and encouraging innovation. Ultimately, strong leadership is essential for sustaining long-term digital transformation and ensuring meaningful improvements in teaching and learning outcomes [42-46].

VI. Interrelationship of Core Factors

The integration of artificial intelligence in education cannot be understood in isolation. Rather, it forms part of a broader and dynamic ecosystem that includes both teacher competence and leadership practices. These elements are deeply interconnected, shaping not only how technology is adopted but also how effectively it is used to enhance teaching and learning processes [45-46].
Within this ecosystem, the interaction between leadership and teacher competence is particularly significant. Leadership plays a crucial role in guiding and supporting teacher development, while teachers act as the primary agents who implement technological innovations in the classroom. At the same time, the introduction of new technologies, such as AI, reshapes educational practices, influencing both instructional strategies and learning outcomes [45-46].
These elements interact in complex and mutually reinforcing ways. Effective leadership fosters professional growth and encourages experimentation, which in turn strengthens teachers’ ability to integrate technology meaningfully. As teachers become more competent and confident in using digital tools, they contribute to a more innovative and adaptive educational environment, further supporting the overall vision set by leadership [46].
This interconnected system highlights the importance of adopting a holistic approach to educational transformation. Policymakers and educational institutions must consider leadership, teacher competence, and technological development as part of a unified strategy. Only through coordinated and systemic efforts can the full potential of AI in education be realized, leading to sustainable and meaningful improvements in teaching and learning [47].

VII. Discussion
The findings of this review emphasize that digital transformation in education is fundamentally a human-centered process. While artificial intelligence offers powerful tools and opportunities, its effectiveness ultimately depends on the people who use it and the systems within which it operates. Human factors, such as beliefs, skills, and collaboration, play a decisive role in determining whether technological innovations lead to meaningful educational improvements [42-46].
A critical insight from the literature is that technological readiness alone does not guarantee successful implementation. Educational institutions may possess advanced infrastructure and access to cutting-edge tools, yet still struggle to achieve meaningful integration. This often occurs when leadership is weak or when teachers are not adequately prepared, highlighting the importance of capacity building alongside technological investment [42-46].
Moreover, the review underscores the importance of alignment across different components of the educational system. Successful digital transformation requires coherence between policy frameworks, leadership practices, teacher competence, and the availability of technological resources. When these elements are disconnected or developed in isolation, efforts tend to remain fragmented and are unlikely to produce sustainable or scalable outcomes [42-46].
Finally, the discussion points to the need for a broader shift in educational paradigms. Traditional models of teaching and learning must evolve to reflect new realities shaped by digital technologies and artificial intelligence. This transformation involves adopting more student-centered approaches, promoting critical thinking and creativity, and integrating interdisciplinary skills that prepare learners for complex, real-world challenges in a rapidly changing digital society [43].

VIII. Conclusion

This study provides a comprehensive synthesis of the literature on artificial intelligence, teachers’ digital competence, and transformational leadership in education. The findings highlight the importance of adopting a holistic and integrated approach to digital transformation, where technological innovation is closely connected with human capacity and organizational practices. Such an approach ensures that changes are not superficial but deeply embedded within educational systems [46-48].
The analysis demonstrates that the successful implementation of AI in education depends on the interaction between multiple factors. Teachers must possess the necessary digital competencies to effectively use new technologies, while leaders must create supportive environments that encourage innovation and continuous professional growth. In this context, leadership and teacher development are not separate dimensions but mutually reinforcing elements that shape the overall success of digital initiatives [46-48].
Furthermore, the study emphasizes that sustainable transformation requires long-term commitment and strategic planning. Educational institutions must invest not only in infrastructure but also in ongoing training, collaboration, and reflective practices. By fostering a culture that values adaptability and learning, schools can better respond to emerging challenges and opportunities associated with technological change [48-49].
Ultimately, the future of education depends not only on technological advancements but also on the capacity of educators and leaders to adapt, innovate, and collaborate. By aligning these elements within a coherent framework, educational systems can fully harness the potential of artificial intelligence and create more effective, inclusive, and forward-looking learning environments [50-52].
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