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Abstract: The rapid emergence of generative and agentic AI has led many to view AI in Education (AIED) as an entirely new field. Yet many educational questions confronting today's researchers – including learner modelling, tutorial dialogue, knowledge representation, pedagogical control, and human–AI partnership – have long been central concerns of AIED. This panel brings together pioneering scholars from different AIED traditions to examine which foundational ideas have endured, which require reinterpretation, and which have become obsolete in the age of generative AI. Rather than presenting a historical retrospective, the panel explores how earlier paradigms – including intelligent tutoring systems, pedagogical agents, learning companions, and ontology-based educational systems – continue to inform the design of contemporary AI-supported learning environments while also identifying genuinely new opportunities and challenges introduced by foundation models and autonomous agents. By revisiting enduring educational ideas rather than superseded technologies, the panel argues that the future of AIED will depend less on any single AI paradigm than on the continued reinterpretation of foundational educational principles across successive technological generations.
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1. Introduction

The emergence of generative AI and, more recently, agentic AI has transformed the landscape of Artificial Intelligence in Education (AIED). For many newcomers, AIED appears to begin with ChatGPT, foundation models, and autonomous agents. As a result, earlier AI traditions – including intelligent tutoring systems (ITS), pedagogical agents, learning companions, and ontology-based educational systems – are often regarded as technologies that have largely been superseded. This perception, however, risks overlooking the educational ideas that originally motivated these systems and continue to shape many of today's research questions.

This panel argues that while AI technologies have changed dramatically over the past decades, many of the fundamental educational challenges confronting AIED have remained remarkably consistent despite rapid technological change. Rather than presenting a historical retrospective, this panel revisits several influential intellectual traditions within AIED to examine how their underlying educational ideas may continue to inform contemporary AI-supported learning. These perspectives span complementary aspects of educational intelligence, including human-AI partnership, explicit knowledge representation, learner modelling and pedagogical reasoning, conversational tutoring, and pedagogical architecture. Collectively, these perspectives illustrate that although implementation technologies continue to evolve, many foundational educational concerns remain remarkably persistent and continue to invite reinterpretation in the age of generative and agentic AI.
By bringing these complementary perspectives into dialogue, the panel seeks to help a new generation of AIED researchers distinguish enduring educational ideas from changing implementation technologies. Instead of viewing the history of AIED as a succession of technological paradigms, the panel invites participants to consider how foundational ideas established through earlier AI traditions can be reinterpreted to inform the next generation of AI-supported learning environments.

2. Five Perspectives on Enduring Ideas in AI in Education
2.1 The Origin of AI Companion and its Future (Tak-Wai CHAN)
The concept of the computer as a learning companion was introduced at the First International Conference on Intelligent Tutoring Systems in 1988 and subsequently developed into the prototype system Integration-Kid and the broader concept of learning companion systems (Chan & Baskin, 1988; Chan, 1991, 1996). Early learning companion systems involved a human learner interacting with a computer-simulated companion and, in some cases, a computer-simulated teacher. Later research broadened the concept to encompass diverse educational agents, functions, and learning relationships.

The emergence of Large Language Models (LLMs) such as ChatGPT has made the learning-companion concept increasingly relevant. A substantial proportion of research in artificial intelligence in education is likely to involve some form of AI companion, although researchers may use terms such as agent, tutor, mentor, coach, collaborator, partner, or assistant. Recent reviews confirm that intelligent learning companions can perform diverse roles. Han et al. (2025), for example, identified 14 roles, illustrating the adaptability of AI companions in educational settings.

The term companion may be useful as an umbrella concept because it emphasizes not only what an AI system does but also the relationship between the human and the AI. Human companions may include family members, classmates, colleagues, or friends; their roles and responsibilities differ, but all involve sustained presence and interaction. Similarly, AI companions may assume different roles according to learners’ needs, contexts, and intended forms of support.

This relational dimension may become increasingly important as AI systems become more human-like. AI companions can support not only practical activities but also emotional, social, and relational dimensions of human experience (Chou et al., 2025). With advances in embodied AI and human-like robots, terms such as companion robot and robotic companion may become increasingly common.

The scope of AI companions may extend beyond educational settings. Chou et al. (2025) proposed a progression from artificial companions for learning to general artificial companions that could participate in many areas of human life, including learning, work, wellbeing, and social interaction. Such developments raise an important question: What goals and human values should guide the design and development of increasingly capable AI companions?

The General Artificial Companion Hypothesis (GACH) has therefore been proposed as a possible Holy Grail for Artificial General Intelligence (AGI): a future in which general artificial companions play a crucial role in advancing Global Harwell—Global Harmony and Wellbeing—and ultimately the ideal of perpetual peace envisioned by Immanuel Kant more than two centuries ago (Chou et al. 2025; Global Harwell Collaboration, 2025). GACH is particularly significant in today’s turbulent world, marked by regional conflicts and wars, as well as concerns about the potential threats that increasingly powerful AI may pose to humanity. It offers an alternative vision in which AI development is directed not merely toward greater intelligence and capability, but ultimately toward harmony, wellbeing, and the long-term flourishing of humanity.
2.2 We still need “Content technology” (Riichiro MIZOGUCHI)
Reasoning-oriented technologies have long played a central role in AIED, particularly in learner modelling and ITS (Kono et al., 1994). However, an equally important strand of classical AIED has focused on content technology, emphasising explicit representations of domain knowledge, instructional theories, and learning theories. Ontology-based approaches have demonstrated that formally modelled educational knowledge can support the development of theory-aware educational systems rather than relying solely on procedural rules. This line of research was first articulated by Mizoguchi et al. (2000) and subsequently led to significant contributions, including the OMNIBUS ontology (Hayashi et al., 2009; Mizoguchi et al., 2016) and ontology-based approaches to collaborative learning (Isotani et al., 2009), illustrating how educational theories can be systematically represented and operationalised.
The rapid emergence of GenAI has led some to assume that such explicit knowledge representations are becoming unnecessary, since LLMs appear capable of understanding educational theories and performing a wide range of educational tasks. At the same time, however, the widespread adoption of GenAI has raised concerns about overreliance among learners, educators, and even researchers, contributing to what may be described as a crisis of agency. Much current effort is devoted to prompt engineering - a relatively superficial means of influencing AI behaviour - which often provides limited transparency and control.

Rather than rendering content technology obsolete, recent advances in GenAI may create new opportunities for ontology-based approaches. Modern LLMs are increasingly capable of interpreting ontological knowledge represented in natural language, allowing explicit educational knowledge to provide principled constraints that guide AI behaviour beyond trial-and-error prompting. Recent work on a vibe-compiling system (Mizoguchi, et al., 2026) illustrates this possibility by transforming a researcher's informal ideas into a logically structured paper while continually stimulating metacognitive reflection. Such developments suggest that explicit knowledge representation remains an enduring contribution of classical AIED and may provide an important foundation for more transparent, controllable, and theory-informed educational AI.
2.3 What Endures from Constraint-Based Intelligent Tutoring Systems in the Age of GenAI? (Antonija MITROVIC)
Research in AIED has a history spanning more than four decades, producing a wide range of educational technologies, including adaptive multimedia environments, ITS, collaborative learning environments, and virtual learning environments. These systems were underpinned by explicit representations of domain knowledge, student models, instructional planning, dialogue strategies, and pedagogical reasoning. Although developing such systems was often labour-intensive, requiring substantial effort to model domain knowledge and pedagogical expertise, they provided consistent, explainable, and pedagogically grounded support for learning. Extensive evaluation studies conducted in laboratories, simulated environments, and authentic classrooms have demonstrated their educational effectiveness.

GenAI has dramatically expanded the capabilities of educational systems by enabling natural language interaction and flexible content generation. At the same time, it introduces important educational challenges. Large language models may hallucinate, generate incorrect explanations or references, and produce responses that are not always reliable or pedagogically consistent. Recent studies have also highlighted concerns about cognitive offloading, the illusion of understanding, and new challenges for assessment. While generative AI may be highly beneficial for learners possessing strong critical thinking and self-regulation skills, it may be considerably less effective, or even detrimental, for learners who lack these capabilities.

Rather than replacing the foundations established by classical AIED, contemporary educational AI should continue to build upon them. Explicit domain models, learner models, and pedagogical reasoning remain essential for understanding learners' knowledge states, supporting instructional decision-making, and justifying pedagogical interventions. One promising direction is therefore not to view classical AIED and GenAI as competing paradigms, but to exploit their complementary strengths. GenAI may provide natural and engaging interaction, while domain models and other knowledge-based representations can provide pedagogical guardrails, improving the reliability, consistency, and educational quality of AI-supported learning environments.

2.4 What Endures in Conversation-Based Tutoring: From Sharable Knowledge Objects to Virtual Humans (Xiangen HU)
Conversation-based tutoring rests on a wager: that tutorial dialogue becomes tractable when the tutor's expectations and anticipated misconceptions are represented explicitly. AutoTutor made that wager, and my subsequent work generalized it (Nye, Graesser, & Hu, 2014). AutoTutor Lite assembled tutorials from Sharable Knowledge Objects that separated the conversational engine from authored content, so that tutors could be built and shared without programming (Hu et al., 2009; Wolfe et al., 2013; Nye, 2013). The semantic processing was primitive, but what the system believed about the domain and the learner was always on the surface.

LLMs have made the fluent part effortless and the explicit part optional. Contemporary systems produce tutorial dialogue we could not approach, while holding no examinable representation of what they expect the learner to say, what error has occurred, or why the present move is right. The dialogue survived; the model behind it did not. The enduring contribution of conversation-based ITS is therefore not its dialogue machinery, which is obsolete, but its insistence that a tutorial partner's internal state remain inspectable.

Current work traces that principle forward from a multi-agent architecture in which behavior arises from deliberation among agents representing psychological factors rather than from a black-box model (Hu et al,, 2025). The Virtual Human system built on it reverses the roles. Each virtual human is composed under a structural commitment – two trait, two state, and two regulatory agents grounded in curated psychological constructs rather than hand-written persona prompts – and its reply is negotiated across rounds of deliberation, then exposed for inspection, coalitions and overruled minority positions included. Where AutoTutor simulated the tutor and modeled the learner thinly, this architecture models the interlocutor richly and seats the human in the tutor's role.

Transparency alone is not a warrant, so the architecture carries coherence analysis and evaluation rubrics of its own. I will ask whether the animated agent of the AutoTutor era, long treated as an interface affordance, is better understood as a substantive model of the interlocutor. What endures from earlier conversational tutoring is its insistence that a tutorial partner's internal state be represented, inspected, and evaluated.

2.5 From Rule-Based Intelligent Tutoring Systems to Agentic AI: What Endures in Pedagogical Architecture? (Lung-Hsiang WONG)
Classical ITS are often remembered for their rule-based implementations. Yet their more enduring contribution lies not in rule-based reasoning itself, but in making pedagogical reasoning explicit through well-defined pedagogical architectures. Early ITS required designers to represent learning goals, learner models, pedagogical strategies, dialogue planning, and adaptive control mechanisms explicitly. Rather than merely generating responses, these systems reasoned about what learners should encounter next, why particular pedagogical strategies should be selected, and how pedagogical support should evolve over time. Although constrained by the computational technologies of their era, they addressed educational design questions that remain central today.

Across a line of research spanning inquiry dialogue-based tutoring (Wong et al., 1998a, 1998b), adaptive learning pathway planning (Wong & Looi, 2009), and more recent conceptual modelling of human-AI learning (Wong, 2025; Wong & Aw, 2026), the underlying concern has remained remarkably consistent: how pedagogical decisions should be organised across different stages and timescales of learning. While successive generations of AI have realised these functions through different computational paradigms – from explicit rule-based reasoning, to soft computing, and now foundation models – the educational challenge has not fundamentally changed. Foundation models greatly expand AI's ability to generate content and sustain dialogue, but they do not by themselves determine how learning should be sequenced over time, when pedagogical interventions are warranted, or how local interactions should contribute to longer-term learning goals. These remain questions of pedagogical architecture rather than language generation.

The enduring legacy of classical AIED therefore lies less in preserving rule-based implementations than in preserving explicit pedagogical architectures capable of coordinating pedagogical reasoning across both immediate interactions and longer learning trajectories. Rule-based systems represented one historical realisation of this principle rather than the principle itself. As educational AI enters the age of generative and agentic systems, the central challenge is therefore not whether earlier computational paradigms should be revived, but how their enduring architectural insights can inform the design of future educational AI built upon new technological foundations.

3. Discussion
The five perspectives presented in this panel originate from different traditions within classical AIED, including learning companionship, ontology-based content technology, constraint-based tutoring, dialogue-based tutoring, and pedagogical architecture. Although these traditions emerged from different research communities and adopted different computational approaches, they converge on several important insights about the future of AIED. Rather than demonstrating the continued relevance of particular historical technologies, they collectively suggest that many of the fundamental educational questions addressed by earlier AIED remain unresolved and continue to shape contemporary educational AI.

A first common theme is that educational principles endure longer than implementation technologies. Throughout the history of AIED, successive computational paradigms – from symbolic reasoning, knowledge representation, and constraint-based modelling to foundation models and agentic AI – have provided different ways of addressing educational problems. However, the educational questions themselves have proved remarkably stable: how to understand learners, represent educational knowledge, support productive dialogue, scaffold learning, and coordinate pedagogical decisions over time. The contributions of classical AIED should therefore be understood less as specific technologies than as enduring educational design principles.

A second theme concerns the continuing importance of explicit pedagogical intelligence. Several panelists argue, from different perspectives, that educational AI cannot rely solely on increasingly capable language models. Explicit representations of educational knowledge, learner understanding, pedagogical constraints, instructional reasoning, and learning goals remain essential for producing educational systems that are transparent, explainable, and pedagogically justifiable. Rather than viewing these ideas as remnants of symbolic AI, they may become increasingly valuable as contemporary AI systems grow more powerful but also more opaque. This panel therefore argues that the central continuity in AIED lies not in computational paradigms, but in the educational ideas they seek to realise.
A third theme is that the future of AIED should be understood primarily as a question of educational design rather than technological competition. The panel does not argue for returning to earlier AI technologies, nor does it suggest that GenAI should simply replace previous paradigms. Instead, contemporary AIED should continue to select, reinterpret, and where appropriate integrate different AI capabilities according to educational purposes. The relevant question is therefore not whether one AI paradigm supersedes another, but how different forms of AI can best support enduring educational objectives.

Finally, the panel suggests that classical AIED should be viewed not simply as the historical origin of educational AI, but as an intellectual foundation for future innovation. Many ideas developed over the past four decades – including human–AI partnership, explicit knowledge representation, learner modelling, pedagogical reasoning, conversational tutoring, and adaptive pedagogical architecture – remain active design resources rather than historical artefacts. Revisiting these ideas therefore contributes not only to a better understanding of the field's history, but also to the conceptual development of future AI-supported learning environments.
4. Conclusion
Generative and agentic AI have transformed both the technological landscape and research agenda of AIED. Yet the rapid evolution of AI technologies should not obscure the enduring educational challenges that motivated earlier generations of AIED research. By revisiting five complementary intellectual traditions, this panel argues that the future of AIED will be shaped less by commitment to any single AI paradigm than by the continued reinterpretation of foundational educational ideas across successive technological generations. The history of AIED is therefore best understood not as a sequence of obsolete technologies, but as an evolving body of educational ideas that continues to inform future generations of educational AI.
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