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Abstract
This paper examines the evolving role of artificial intelligence (AI) in the digital transformation of the Greek educational system, providing a comprehensive narrative review of developments across all levels of education. Drawing on academic literature, policy documents, and institutional reports from 2018 to 2025, the study explores the extent of AI integration, institutional readiness, stakeholder perceptions, and the systemic challenges that shape implementation. The findings indicate that, despite notable progress, particularly accelerated by the COVID-19 pandemic, AI adoption in Greece remains uneven and fragmented. Higher education institutions lead in the integration of advanced technologies, while primary and secondary education lag behind due to infrastructural limitations, insufficient teacher training, and lack of coordinated policy frameworks. Stakeholder analysis reveals cautious optimism among educators, strong adaptability among students, and strategic awareness among policymakers, though often without effective execution mechanisms. The paper identifies key barriers, including digital inequalities, limited professional development opportunities, and unresolved ethical and regulatory concerns. It argues that without a cohesive national strategy, AI integration risks reinforcing existing disparities rather than promoting educational equity.
In response, the study proposes a multi-level strategic framework that emphasizes investment in infrastructure, systematic teacher training, and the establishment of clear ethical governance structures. Aligning national efforts with European Union priorities is highlighted as a critical pathway for sustainable and inclusive digital transformation. The paper concludes by outlining directions for future research, including long-term impact assessment, comparative European analysis, and the development of culturally adaptive AI systems tailored to the Greek educational context.
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1. Introduction
Artificial intelligence (AI) is rapidly reshaping educational systems worldwide, introducing new possibilities for personalized learning, automation of administrative processes, and advanced analysis of educational data. Its integration into education is no longer a future prospect but an evolving reality that is transforming both pedagogical practices and policy design [1-3]. AI-driven tools such as adaptive learning platforms, intelligent tutoring systems, and data analytics frameworks are enabling more individualized learning pathways, supporting real-time feedback, and enhancing decision-making at both classroom and institutional levels. At the same time, these developments are redefining the roles of teachers and learners, shifting the focus from knowledge transmission to facilitation, critical thinking, and digital literacy. As a result, education systems are increasingly required to adapt not only technologically but also structurally and culturally in order to fully leverage the potential of AI while addressing emerging ethical and pedagogical challenges [1-3].
Within this global context, Greece presents a distinctive case shaped by its centralized governance structure, prolonged economic constraints, and uneven distribution of digital infrastructure. These factors significantly influence both the pace and the nature of technological adoption across educational levels [2-4].
The COVID-19 pandemic functioned as a critical catalyst for digital transformation in Greek education. The abrupt shift to remote learning exposed both strengths such as adaptability and rapid platform deployment and systemic weaknesses, including insufficient infrastructure, limited digital competencies among educators, and the absence of long-term strategic planning [2-4].

2. Literature Review

International literature consistently highlights the transformative potential of AI in education, emphasizing applications such as adaptive learning systems, intelligent tutoring systems, automated assessment tools, and learning analytics. These technologies are increasingly used to support personalized learning pathways, allowing educational content to be tailored to individual student needs, learning speeds, and cognitive profiles. Moreover, AI-driven analytics enable educators and institutions to monitor student performance in real time, identify learning gaps, and implement targeted interventions. As a result, numerous studies associate the integration of AI with improved academic outcomes, higher levels of student engagement, and more efficient management of educational processes at both micro and macro levels [4-6].
Beyond instructional benefits, the literature also points to the growing role of AI in administrative and institutional decision-making. Automated systems can streamline routine tasks such as grading, scheduling, and student support services, thereby reducing workload pressures on educators and allowing them to focus more on pedagogical innovation. Additionally, AI contributes to evidence-based policymaking by providing large-scale data insights that inform curriculum design, resource allocation, and long-term educational planning. However, the effectiveness of these applications largely depends on the quality of data, technological infrastructure, and the digital competencies of educators and administrators [4-6].
At the same time, scholars underline critical concerns related to data privacy, ethical governance, algorithmic bias, and the risk of exacerbating existing inequalities. The use of large datasets raises important questions about the protection of personal information, consent, and transparency in algorithmic decision-making. There is also increasing awareness that AI systems, if not carefully designed and regulated, may reproduce or even amplify social and educational disparities, particularly among disadvantaged student populations. Consequently, the need for comprehensive regulatory frameworks, ethical guidelines, and responsible innovation is widely acknowledged in the international discourse [6-9].
In the Greek context, research on AI in education remains relatively limited but is steadily expanding. Existing studies primarily focus on digital readiness, the implementation of e-learning platforms, and the challenges faced by educators during the transition to online teaching. These studies highlight issues such as uneven access to digital tools, varying levels of teacher preparedness, and the lack of systematic professional development programs. While they provide valuable insights into the broader process of digital transformation, there is still a notable gap in research specifically addressing the pedagogical, institutional, and ethical dimensions of AI integration [6-9].
Furthermore, emerging research in Greece begins to explore the long-term implications of digital technologies on teaching practices and educational policy, but comprehensive and empirically grounded analyses of AI adoption remain scarce. This indicates a clear need for more focused and interdisciplinary studies that examine not only technological implementation but also its impact on learning outcomes, equity, and the overall structure of the educational system [6-9].

3. Methodology
This study adopts a narrative review methodology, enabling the synthesis of a wide range of academic, institutional, and policy-related sources published between 2018 and 2025. This approach is particularly suitable for capturing the complexity and multidimensional nature of artificial intelligence integration in education, as it allows for the inclusion of heterogeneous evidence and perspectives. Sources were selected based on their relevance to the research topic, academic credibility, and temporal proximity, ensuring that the analysis reflects the most recent developments in the field. By combining scholarly literature with policy documents and institutional reports, the study aims to bridge the gap between theoretical discourse and practical implementation.
Particular attention was given to European policy frameworks and national strategic initiatives that shape digital education in Greece. Documents related to European Union priorities such as digital transformation strategies, AI governance guidelines, and educational innovation programs were examined alongside national reforms and governmental actions. This dual focus ensures that the analysis captures both top-down policy influences and country-specific dynamics, providing a more nuanced understanding of how international directives are interpreted and implemented within the Greek educational context. As a result, the study situates Greece within the broader European landscape while highlighting its unique structural and institutional characteristics.
The analytical process was guided by thematic analysis, through which recurring patterns and key themes were systematically identified and categorized. Three core dimensions emerged as central to the investigation: AI applications in education, stakeholder perceptions, and systemic challenges affecting implementation. Each theme was examined across different educational levels and institutional settings, allowing for comparative insights and the identification of common trends. This methodological approach facilitates a comprehensive and integrative understanding of the current landscape, while also supporting the development of informed conclusions and policy-relevant recommendations (fig.1).
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4. AI Applications in Greek Education

AI applications in Greek education display significant variation across different levels of the system, reflecting broader structural and institutional dynamics. Higher education institutions are leading the way in adoption, integrating advanced data analytics platforms, intelligent tutoring systems, and research-oriented AI initiatives into both teaching and administrative processes. Universities increasingly utilize machine learning algorithms to personalize learning experiences, support academic research, and optimize institutional decision-making. This progress is often driven by access to funding, collaboration with international research networks, and a greater degree of institutional autonomy [9-11].
In contrast, primary and secondary education in Greece continue to rely predominantly on traditional, teacher-centered instructional methods. The integration of AI technologies at these levels remains limited and largely experimental, often confined to pilot programs or isolated initiatives. Key structural barriers such as inadequate digital infrastructure, limited access to modern technological tools, and a lack of systematic, targeted teacher training, significantly impede widespread implementation. Furthermore, curriculum rigidity and administrative constraints make it difficult to incorporate innovative digital practices into everyday classroom settings [11-12].
Despite these challenges, there are clear signs of gradual progress. Emerging technologies, including educational chatbots, automated assessment systems, and adaptive learning platforms, are beginning to appear within the Greek educational landscape. These tools have the potential to enhance student engagement, provide personalized feedback, and reduce administrative burdens on educators. However, their adoption remains fragmented and uneven, often depending on individual school initiatives or external funding opportunities. For AI to be more effectively integrated across all levels of Greek education, a coordinated national strategy is required, one that prioritizes infrastructure development, continuous professional development for teachers, and the alignment of technological innovation with pedagogical goals [11-12].

5. Stakeholder Perceptions

Stakeholder perceptions play a pivotal role in shaping both the pace and direction of AI adoption in education, particularly within the Greek context. Among educators, attitudes are often characterized by cautious optimism. Teachers recognize the transformative potential of AI to enhance instructional practices, streamline administrative tasks, and support differentiated learning. However, this openness is tempered by legitimate concerns, including insufficient professional training, limited institutional support, and uncertainty about how AI might alter traditional pedagogical roles. Many educators also express apprehension about the potential erosion of human interaction in the classroom, emphasizing the importance of preserving the relational and social dimensions of teaching that technology cannot fully replicate [12-14].
Students, especially those belonging to younger, digitally native generations, tend to approach AI with a high degree of familiarity and adaptability. Having grown up in technology-rich environments, they often perceive AI tools as a natural and expected component of modern education. For them, applications such as personalized learning platforms, automated feedback systems, and educational chatbots can enhance engagement and provide more flexible learning pathways. At the same time, their comfort with technology does not necessarily imply critical awareness; there is an increasing need to equip students with digital literacy skills that enable them to understand the ethical implications, limitations, and responsible use of AI systems in educational settings [12-14].
At the policy level, there is a clear recognition of the strategic importance of integrating AI into education as part of broader digital transformation efforts. Greek policymakers frequently highlight AI as a key driver of innovation, competitiveness, and alignment with European digital agendas. Nevertheless, this recognition often fails to translate into coherent and actionable policies. The absence of a comprehensive national framework, combined with bureaucratic complexity and limited cross-sector collaboration, leads to fragmented initiatives that lack scalability and long-term impact. To address these challenges, a more coordinated approach is required, one that aligns stakeholder perspectives, invests in teacher training, fosters public-private partnerships, and ensures that AI integration is guided by clear pedagogical and ethical principles [13-16].

6. Challenges
Several systemic challenges continue to hinder the effective integration of AI in Greek education, reflecting both infrastructural and organizational limitations. One of the most pressing issues is the pronounced inequality in digital infrastructure between urban and rural areas. Schools in major cities often have better access to high-speed internet, modern devices, and advanced software, whereas those in rural or remote regions face significant deficits. This digital divide not only limits the equitable distribution of AI-enabled educational tools but also risks exacerbating existing socio-economic and educational disparities, leaving some students at a clear disadvantage [16-19].
Equally critical is the lack of continuous professional development for educators. While teachers are increasingly expected to integrate AI technologies into their classrooms, training programs remain sporadic, insufficiently tailored, and often disconnected from practical pedagogical needs. Many educators report feeling underprepared to use AI tools effectively, which can lead to reluctance in adoption, suboptimal implementation, or reliance on superficial applications that fail to enhance learning outcomes. Without systematic, ongoing support, even well-designed AI initiatives struggle to achieve meaningful classroom impact [16-19].
Ethical and regulatory concerns further complicate the landscape. Issues such as data privacy, algorithmic transparency, and accountability for AI-driven decisions raise significant challenges for schools, teachers, and policymakers alike. The absence of clear, comprehensive regulatory frameworks creates uncertainty, making institutions hesitant to fully embrace AI solutions. These ethical and legal ambiguities are compounded by broader societal questions about the role of AI in shaping educational experiences, underscoring the need for policies that safeguard student rights, ensure fairness, and promote responsible innovation in education. Addressing these systemic challenges requires coordinated national strategies that combine infrastructure investment, teacher training, and robust ethical guidelines to enable AI to realize its full potential across the Greek educational system [19-22].

7. Discussion
The Greek educational system is currently navigating a transitional phase, striving to reconcile its traditional, centralized structures with the increasing demands of digital transformation. Centralized governance offers the advantage of maintaining consistency and uniform standards across the country, yet it can also constrain institutional flexibility and limit the capacity for innovation at the local level. Schools and universities often face bureaucratic hurdles that slow the adoption of new technologies, including AI, and hinder experimentation with novel teaching and learning approaches [23-28].
At the same time, Greece’s alignment with broader European Union educational and digital initiatives offers significant opportunities. Access to EU funding programs, research networks, and knowledge-exchange platforms can support the integration of AI and other emerging technologies, provided that these resources are strategically managed. Effective utilization of such opportunities requires not only administrative capacity but also long-term planning, coordination between ministries, and collaboration with local institutions to ensure that investments translate into meaningful educational improvements rather than isolated projects [23-28].
AI holds considerable potential to serve as a transformative force in Greek education, enhancing personalized learning, improving administrative efficiency, and supporting data-driven decision-making. However, without a coherent, long-term policy framework, these technologies risk reinforcing existing inequalities rather than mitigating them. To harness AI effectively, policymakers must integrate digital innovation into broader strategic plans that address infrastructure disparities, teacher training, ethical considerations, and pedagogical objectives, ensuring that the benefits of AI are accessible and equitable across all levels of the educational system [29-33].

8. Conclusion
The integration of artificial intelligence into Greek education presents a complex mix of opportunities and challenges. In recent years, particularly during the COVID-19 pandemic, significant progress was made in adopting digital tools and online learning platforms, creating a foundation for AI-driven innovation. These developments have demonstrated the potential of AI to enhance personalized learning, support educators, and improve administrative efficiency, highlighting the transformative possibilities for the Greek educational system when technology is effectively leveraged [29-33].
Despite these advances, systemic barriers continue to limit the full realization of AI’s potential. Fragmented initiatives, uneven infrastructure, and a lack of coordinated national planning hinder consistent implementation across schools and regions. Without a comprehensive and strategic framework, technological advancements risk remaining isolated or superficial, producing limited impact on teaching quality, student engagement, and educational equity. The absence of structured teacher training and clear policies further compounds these challenges, preventing AI from being fully integrated into everyday classroom practice [33-36].
To achieve sustainable transformation, a balanced approach is essential—one that prioritizes innovation while ensuring inclusivity and ethical responsibility. Investments in infrastructure, professional development, and regulatory frameworks must be paired with careful attention to data protection, algorithmic transparency, and equitable access. By aligning technological adoption with pedagogical goals and social considerations, Greece can harness AI not only as a tool for efficiency but also as a means to enhance learning outcomes and foster a more inclusive, forward-looking educational system [37-41].

9. Recommendations
Developing a national strategy for AI in education is essential to guide its effective and equitable integration across Greece. This strategy should include clearly defined objectives, realistic timelines, and robust evaluation mechanisms to monitor progress and measure impact. Aligning the strategy with broader European policies and frameworks will not only facilitate access to funding and resources but also ensure that Greece benefits from shared knowledge, best practices, and collaborative initiatives across the EU [37-38].
Investment in digital infrastructure is a critical component of this strategy, ensuring that all schools, regardless of location, have access to the necessary hardware, software, and connectivity. Equally important is comprehensive teacher training, which must equip educators with the practical skills and pedagogical understanding needed to effectively implement AI tools in the classroom. Continuous professional development programs should be designed to address both technical competencies and instructional strategies for integrating AI into everyday teaching [39-40].
In parallel, the establishment of ethical and regulatory frameworks is crucial to safeguard responsible AI use and protect personal data. Clear guidelines on data privacy, algorithmic transparency, and accountability will help build trust among educators, students, and parents. Together, these measures can create a supportive ecosystem where AI contributes meaningfully to educational innovation while promoting inclusivity, equity, and ethical responsibility [38-41].

10. Future Research
Future research on AI in Greek education should focus on examining its long-term effects on learning outcomes, teaching methodologies, and educational equity. Empirical studies are essential to provide evidence of the actual impact of AI applications, identifying both benefits and potential drawbacks. Such research will help educators and policymakers make informed decisions about the adoption and integration of AI tools in different educational contexts [40-43].
Comparative analyses with other European education systems can offer valuable insights and highlight best practices. By studying how AI is implemented elsewhere, Greece can learn from successes and challenges in similar contexts, supporting evidence-based policy development and more strategic planning. These comparisons can also inform the design of AI initiatives that are both effective and adaptable to local conditions [44-49].
Finally, research should prioritize the development of culturally adaptive AI systems tailored to the specific needs and characteristics of Greek education. Ensuring that AI tools are relevant, context-sensitive, and pedagogically appropriate will enhance their effectiveness and foster greater acceptance among educators and students. By focusing on culturally aligned and evidence-based approaches, Greece can maximize the potential of AI to support meaningful and inclusive educational transformation [49-52].
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Figure 1: Overview of the research methodology applied in the study.




