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Abstract: Smart Education is an emerging approach to teaching and learning in which Artificial Intelligence (AI), digital 

technologies, data-driven tools, and online learning environments are integrated to make education more flexible, 

responsive, and learner-centred. Traditional educational models commonly deliver similar instruction to learners despite 

differences in prior knowledge, learning speed, interests, and academic needs. This paper examines how AI and digital 

technologies can address some of these differences, with particular attention to personalized learning, Intelligent Tutoring 

Systems (ITS), learning analytics, generative AI, automated assessment, and AI-based teaching assistance. The study 

follows an exploratory, qualitative, literature-based research design and synthesizes findings from academic literature 

and institutional reports, including systematic reviews and UNESCO guidance. The reviewed evidence indicates that AI-

enabled tutoring and adaptive technologies can support learning and provide faster feedback, but the presence of AI alone 

does not guarantee improved educational outcomes. Effective instructional design, relevant curriculum content, 

appropriate assessment, teacher involvement, data quality, and continuous evaluation remain essential. Generative AI 

can extend educational assistance by producing explanations, examples, summaries, practice questions, and feedback 

through natural-language interaction. At the same time, it introduces concerns including inaccurate or fabricated 

information, privacy risks, algorithmic bias, academic integrity, unequal access, and overdependence on automated 

assistance. Based on the literature, this paper proposes a human-centred AI teaching assistant model in which AI supports 

routine academic assistance while teachers retain responsibility for mentoring, judgement, motivation, contextual 

understanding, and final oversight. The paper concludes that Smart Education is most meaningful when technology is 

selected according to educational objectives, implemented with appropriate safeguards, and evaluated using evidence of 

actual learning, usability, and equity. 
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I. INTRODUCTION 

   

Education has traditionally depended on classroom teaching, textbooks, direct interaction, assignments, and teacher-led 

assessment. Digital transformation has expanded this model through Learning Management Systems (LMS), online 

courses, digital libraries, multimedia resources, educational applications, mobile learning, and cloud-based platforms. 

These technologies make learning materials available across locations and can support asynchronous and self-paced 

learning. UNESCO's 2023 Global Education Monitoring Report emphasizes that digital technologies can contribute to 

education, but their value depends on relevance, equity, scalability, sustainability, and the way they are integrated into 

teaching and learning. The report also emphasizes that technology should support rather than substitute for meaningful 

human interaction. 

 

Artificial Intelligence adds another layer to this digital transformation. AI systems can process large amounts of 

information, identify patterns in learner activity, respond to natural-language questions, recommend resources, generate 

educational content, and provide automated feedback. These capabilities support applications such as Intelligent Tutoring 

Systems, adaptive learning, learning analytics, recommendation engines, automated assessment, educational chatbots, 

and generative AI tools. Instead of presenting exactly the same material to every learner, an AI-enabled environment can 

potentially adjust explanations, examples, practice activities, and recommendations according to observed learning 

needs. 

 

Personalization is particularly relevant in classrooms where students enter with different levels of prior knowledge. For 

example, a learner who performs poorly in a particular topic may be provided with additional explanations and practice, 

while a learner who demonstrates mastery can receive more advanced activities. Such adaptation can reduce unnecessary 
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repetition and provide additional opportunities for practice. However, personalization is dependent on the quality of 

learner data and on the educational rules used by the system. Incorrect data or unsuitable recommendations may lead to 

ineffective learning paths. 

 

Automated teaching assistance is another important application. A student can interact with an AI learning assistant to 

request an explanation, ask for a worked example, practice a concept, generate questions, obtain feedback, or identify 

topics that require additional study. Teachers can also use learning analytics and AI-generated summaries to identify 

common misconceptions or students who may need additional support. This can reduce some repetitive tasks, but it 

should not be interpreted as a replacement for educators. Teaching involves motivation, emotional support, ethical 

judgement, classroom management, contextual understanding, and responses to complex human situations. 

 

The rapid growth of generative AI has made this discussion more important. Generative systems can produce 

explanations, summaries, examples, questions, and other learning materials through natural-language interaction. 

However, generated content can be inaccurate, biased, incomplete, or inappropriate for a particular educational context. 

Therefore, human verification and clear institutional policies are necessary. 

 

Research Objectives 

• To examine major AI-enabled applications used in Smart Education. 

• To analyze how AI can support personalized learning and adaptive educational assistance. 

• To examine the role of Intelligent Tutoring Systems, learning analytics, and generative AI. 

• To identify technological, pedagogical, ethical, privacy, and accessibility challenges. 

• To propose a human-centred conceptual model for an AI-based automated teaching assistant. 

 

Research Question 

How can Artificial Intelligence and digital technologies be integrated into Smart Education to provide personalized and 

effective learning support while preserving the essential role of human educators? 

 

II. LITERATURE REVIEW 

   

Alkhatlan and Kalita (2018) provide a historical survey of Intelligent Tutoring Systems and show that the idea of using 

AI to personalize and automate parts of instruction predates the recent generative-AI wave. ITS research introduced 

important concepts such as modelling learner knowledge, selecting instructional content, and providing feedback. This 

historical foundation indicates that present-day AI learning assistants can be understood as an evolution of earlier 

educational technologies rather than as an entirely new concept. 

 

Létourneau et al. (2025) provide recent evidence through a systematic review of AI-driven ITS in K–12 education. The 

review analyzed 28 studies involving 4,597 students. The reported effects on learning and academic performance were 

generally positive, although benefits were less pronounced when AI-driven tutoring was compared with other non-

intelligent tutoring systems. The authors also identified the need for longer interventions, larger and more diverse 

samples, and further investigation of ethical issues. This finding is important because it indicates that adding AI does not 

automatically make instruction more effective. 

 

Personalized learning is another central area of AI in education. AI systems can use learner interaction data, assessment 

results, and performance patterns to identify strengths and weaknesses. A system can then recommend additional 

explanations, practice activities, or learning resources. Personalization may be useful in heterogeneous classrooms where 

students have different starting levels. However, the quality of personalization depends on accurate learner information 

and appropriate educational logic. Poor data or unsuitable recommendations can create a false impression of 

personalization. 

 

Ogunleye et al. (2024) systematically reviewed generative AI for teaching and learning practice and reported rapidly 

growing research interest, particularly in higher education. Their review also identified gaps in how generative AI should 

be integrated into curriculum, assessment, teaching, and learning. Generative AI can assist with explanations, examples, 

brainstorming, question generation, and revision, but its outputs require verification because generated information may 

be incorrect. 

 

UNESCO's Guidance for Generative AI in Education and Research places human-centred design at the centre of 

responsible adoption. It highlights privacy, regulation, ethical validation, equity, age-appropriate use, and the need for 

educational institutions to build capacity for meaningful use. UNESCO's broader 2023 Global Education Monitoring 
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Report similarly argues that technology should be used on educational terms and that learners' interests should remain 

central. 

 

Research on human-centred learning analytics and AI in education further emphasizes stakeholder involvement. A 2024 

systematic literature review of 108 papers identified human control, safety, reliability, and trustworthiness as important 

concerns and recommended involving students and educators throughout system design and deployment. This is 

particularly relevant to an automated teaching assistant because such a system influences both how learners receive 

guidance and how teachers interpret learner information. 

 

III. METHODOLOGY 

  

This study follows an exploratory, qualitative, and literature-based research design to examine the role of Artificial 

Intelligence (AI) in Smart Education and human-centred teaching assistance. The study does not involve any primary 

survey, interview, experiment, or student-level dataset. Instead, it synthesizes findings from peer-reviewed research 

papers, systematic reviews, foundational studies, and institutional reports to develop a conceptual understanding of AI 

applications in education. 

 

1. Research Design 

The research uses a structured literature synthesis approach. Existing studies were examined to identify recurring themes, 

potential benefits, challenges, and responsible-use requirements associated with AI-enabled education. The study focuses 

mainly on personalized learning, Intelligent Tutoring Systems, automated feedback, learning analytics, and generative 

AI in educational environments. 

 

2. Data Sources 

The study is based on secondary sources, including: 

● Peer-reviewed research papers related to AI in Education, Intelligent Tutoring Systems, personalized learning, 

and learning analytics. 

● Systematic reviews and review studies that summarize existing research findings. 

● Foundational research on AI-based educational technologies. 

● Institutional reports and guidance documents, particularly publications related to responsible AI and generative 

AI in education. 

These sources were considered to understand both the potential applications and limitations of AI in teaching and 

learning. 

 

3. Selection Scope 

The reviewed literature primarily covers the period from 2018 to 2025, with emphasis on research related to AI-based 

teaching assistance, adaptive learning, intelligent tutoring, personalized education, generative AI, and responsible use of 

AI. 

 

Priority was given to relevant peer-reviewed studies, systematic reviews, foundational research, and recognized 

institutional publications. Literature was considered based on its relevance to the objectives of the study and its 

contribution to understanding AI-enabled educational practices. 

 

4. Analytical Approach 

A qualitative thematic analysis was used to organize the findings from the selected literature. The identified findings 

were grouped into four major themes: 

1. Personalization and Adaptive Learning – AI-based systems can support individualized learning by adapting 

content and recommendations according to learner needs. 

2. Automated Tutoring and Feedback – Intelligent systems can provide explanations, practice activities, 

answers, and feedback to learners. 

3. Generative AI in Learning – Generative AI can assist with question answering, content generation, 

summarization, explanations, and learning support. 

4. Responsible and Human-Centred AI – Issues such as privacy, fairness, accuracy, transparency, academic 

integrity, and human oversight were considered. 

The themes were compared to identify areas where AI can support education and situations where teacher involvement 

and human judgment remain important. 
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5. Conceptual Framework 

Based on the literature synthesis, the study proposes a conceptual human-centred AI teaching model in which AI 

functions as a supporting tool rather than a replacement for teachers. AI can assist with repetitive tasks, 

personalization, feedback, and learning support, while teachers remain responsible for pedagogical decisions, contextual 

understanding, ethical considerations, and overall supervision. 

 

6. Limitations of the Method 

Since the study is literature-based, it does not establish causal effects for a particular institution, course, student 

population, or AI system. Differences among studies in educational level, technology, intervention design, duration, and 

assessment methods make direct numerical comparison difficult. The proposed framework is therefore conceptual and 

requires empirical evaluation through future surveys, experiments, or real-world educational implementations. 

   

IV. DISCUSSION 

   

The synthesis of the reviewed literature and evaluation of the proposed conceptual framework produced five key findings 

regarding the integration of Artificial Intelligence (AI) in Smart Education. 

  

1. AI Supports Personalization:  

AI can leverage learner activity and performance data to support personalized learning. By analysing learners’ 

progress, responses, and learning patterns, AI-based systems can provide customized explanations, practice 

questions, learning resources, and recommendations. This can help learners receive content according to their 

individual learning needs while remaining aligned with curriculum objectives. However, personalization should 

work under appropriate teacher guidance to ensure that the recommendations are educationally relevant. 

 

 
Figure 1.AI-Supported Personalized Learning in Smart Education 

 

Figure 1 illustrates the basic process of AI-supported personalized learning, in which learner information 

is analysed by an AI system to provide customized learning content and feedback. 

 

2. Pedagogy Precedes Technology: 

Generative AI and conversational learning tools can provide students with accessible, continuous assistance 

through natural-language interaction. Such systems can answer routine questions, explain concepts, provide 

examples, summarize learning material, and offer basic feedback. This can reduce the waiting time for responses 

and provide learners with support beyond conventional classroom hours. However, AI-generated responses may 

sometimes contain inaccurate or fabricated information, making verification important, particularly for 

academic content. 
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3. Conversational Assistance Scalability: 

Generative AI and conversational learning tools can provide students with accessible, continuous assistance 

through natural-language interaction. Such systems can answer routine questions, explain concepts, provide 

examples, summarize learning material, and offer basic feedback. This can reduce the waiting time for responses 

and provide learners with support beyond conventional classroom hours. However, AI-generated responses may 

sometimes contain inaccurate or fabricated information, making verification important, particularly for 

academic content. 

 

4. Requirement of Human Oversight:  

Despite the capabilities of AI systems, educators remain essential in Smart Education. Teachers establish 

learning objectives, understand individual and contextual student needs, provide emotional and motivational 

support, and evaluate the appropriateness of AI-generated information. Human oversight is also necessary when 

AI produces uncertain, biased, or contextually inappropriate responses. Therefore, AI should function as a 

teaching-support tool, while important pedagogical and ethical decisions remain under human supervision.  

 

5. Ethical & Operational Challenges:  

The integration of AI into education also creates several ethical and operational challenges. These include 

student data privacy, inaccurate or fabricated AI-generated content, algorithmic bias, unequal access to digital 

technologies, and potential overdependence on AI tools. There are also concerns related to academic integrity 

and the responsible use of generative AI. Addressing these challenges requires appropriate data-protection 

practices, transparency, AI literacy, institutional guidelines, and continuous human supervision.   

 

 
  

Figure 2. Conceptual components of a Smart Educati on environment. 
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Proposed Human-Centred AI Teaching Assistant Model  

 

To address these findings, a human-in-the-loop conceptual workflow is proposed, organizing interactions across students, 

AI engines, and educators:   

  

 
Figure 3. Conceptual workflow of an AI-based automated teaching assistant. 

   

The human-centred relationship relies on balanced interaction between all three entities:   

                 

 
Figure 4. Human-centred relationship among student, AI learning system, and teacher. 

 

Overall, the findings indicate that AI can strengthen Smart Education by supporting personalization, intelligent tutoring, 

conversational assistance, and learning support. However, its effectiveness depends on maintaining a balance between 

technological capabilities, sound pedagogy, teacher involvement, and responsible AI practices. 

 

V. CONCLUSION 

   

Smart Education represents a shift from static digital content toward learning environments that can respond to learner 

needs using AI and connected digital technologies. The reviewed evidence indicates that Intelligent Tutoring Systems, 

personalized learning, learning analytics, generative AI, and automated feedback can provide useful support for modern 

teaching and learning. However, technology alone does not guarantee better learning outcomes. Educational objectives, 

instructional design, teacher guidance, data quality, ethical safeguards, and equitable access remain central to successful 

implementation. 
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The proposed human-centred model positions AI as an automated teaching assistant rather than a replacement for the 

teacher. AI can handle repetitive support tasks and provide initial explanations, while educators retain responsibility for 

mentoring, critical evaluation, contextual instruction, motivation, and final judgement. This balance can help institutions 

use AI more responsibly while preserving the human dimensions of education. Future empirical studies should evaluate 

the model in real educational environments using measurable evidence of learning, retention, usability, teacher workload, 

and student experience. 
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