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The application of AI in education has received considerable attention in recent years, with various studies analyzing its impact on learning processes, student engagement and educational outcomes. Research on AI-driven educational tools has been particularly extensive The studies often focus on personalized learning systems, virtual tutors and tools designed to support study efficiency and academic performance.

Recent studies have highlighted the potential of AI to personalize educational experiences by adapting content to individual learning styles and paces. The World Economic Forum’s report on Education 4.0 emphasizes AI’s role in customizing learning pathways for students, helping them achieve more efficient outcomes through tailored instructional content and immediate feedback mechanisms ( Alper A., p. 124, 2024). Similarly, adaptive AI tools, such as intelligent tutoring systems and personalized learning platforms, have been shown to improve engagement and motivation, particularly among students in STEM fields (Bahroun Z., p. 245, 2023).

AI has the potential to transform personalized learning and student engagement by customizing educational experiences to individual needs and learning styles. Through data-driven insights, AI can provide real-time feedback on student performance, emotions and engagement levels, enabling educators to adjust teaching methods and interventions. This personalized approach not only enhances student motivation but also supports more effective learning outcomes, addressing the unique challenges faced by each learner in a sustainable education system (Asarsh I., p. 221, 2023). 

Modern research also shows the versatility of AI in enhancing engagement and support in specialized educational domains. For instance, AI-driven tools have been developed to aid caregivers of individuals with Autism Spectrum Disorder, focusing on the creation of personalized social stories to support learning and communication and integration of multimodal methods AI chatbot to provide adapted support (Baker R., p. 257, 2019). 

Techniques further emphasize their role in fostering personalized learning experiences while addressing key challenges such as building student and educator trust, ensuring accessibility and scaling solutions for diverse educational settings (Alper A., p. 132, 2024). 

 Researches that compare AI-driven study aids with traditional educational methods show that AI tools, while enhancing academic performance, work best as complementary resources rather than replacements. AI systems assist students in organizing study routines, managing time and providing immediate feedback, that is, features that the traditional methods often lack. However, successful integration of AI tools requires significant support and structured training sessions to help students maximize the potential of these tools. AI tools, such as intelligent tutoring systems and personalized learning aids, can significantly enhance educational experiences when used alongside traditional teaching methods, rather than as a substitute (Selwyn, N. p. 160, 2019).

The integration of AI in education presents both significant opportunities and ethical challenges (Baker R., p. 162, 2019). Bahroun Z. and Anane C. provide a comprehensive review of AI applications, highlighting the challenges and ethical concerns associated with its use in education, including issues of fairness, bias, and transparency. The scientists categorized AI applications into four distinct areas, showing that AI isn't just a "tutor," but an institutional tool:

Profiling and Prediction: using data to identify students at risk of dropping out or to predict academic success.

Assessment and Evaluation: automated grading (especially for essays) and providing instant feedback.

Adaptive Systems and Personalization: AI tutors that adjust the difficulty of content based on student performance.

Intelligent Tutoring Systems (ITS): simulated environments that guide students through complex problem-solving.
Baker R. discusses the promises of AI in enhancing personalized learning and improving educational outcomes while also addressing concerns about privacy, the potential for bias and the evolving role of educators.  The scientist distinguishes between three levels of AI in education, emphasizing that AI is not a singular tool but a multi-layered intervention:

System-facing: tools that help administrators manage enrollment, monitor attendance, and optimize resources.

Teacher-facing: tools designed to reduce the "drudgery" of teaching, such as automated grading or plagiarism detection, theoretically freeing up teachers to focus on mentorship.

Student-facing: personalized learning platforms (Adaptive Learning) that provide immediate, 1:1 scaffolding (Baker R., p. 261, 2019).
Thus, we can see that it is crucial to be able to balance use the innovation with ethical considerations as AI continues to shape the future of education. Achieving this balance requires a shift from considering AI as an efficiency tool to perceiving it as a complex pedagogical partner that demands constant human oversight. To sum up, the goal is to foster an environment where technological advancement empowers learners without compromising the fundamental values of privacy and intellectual integrity.
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