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Education in the Age of AI is a collection of independent volumes devoted to a shared problem: what must change in education now that artificial intelligence has become part of the environment in which teaching, learning, and assessment take place.

Each book addresses a specific domain—assessment, assignment design, academic integrity, institutional governance, among others—but all share the same underlying criterion: the point is not to incorporate technology because it is new, but to rigorously redesign those educational practices that cognitive automation has made insufficient.

The volumes are the result of more than six years of research on higher education and artificial intelligence, and more than four decades of university teaching. Each volume matured in its own time. Some emerged from specific research projects; others from recurring problems in the classroom; still others from institutional debates that required greater conceptual precision than the available frameworks could provide. What unifies them, beyond those diverse origins, is always the same question: what part of educational work remains nondelegable when an increasing portion of execution can be assisted externally?

They are being published together because each has reached the level of maturity the author considers necessary for it to be useful, and because the moment requires it. Artificial intelligence is already operating in classrooms, and education needs grounded responses, not improvisation. The urgency is not that of technological novelty, but that of education: every semester that passes without deliberate redesign is a semester in which real students learn less than they could, or believe they have learned more than they actually have.
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This Book Does Not Debate Whether AI Should Be Allowed In

This book was not written to debate whether artificial intelligence should enter education. That question, although it still appears in many discussions, comes too late. Artificial intelligence is already part of the environment in which students and instructors read, write, solve problems, search for information, organize arguments, and produce answers. The question, therefore, is no longer whether that presence should be accepted or rejected in the abstract. The question is different: what does it mean to educate when the cognitive environment in which education takes place has changed so visibly and so quickly?

For a time, the discussion could be sustained in defensive terms. AI could be understood as an external innovation, one tool among many, a contingent resource whose real impact remained to be seen. That time, too, has passed. Artificial intelligence can no longer be treated as a peripheral accessory or a technological curiosity. Its presence has begun—unevenly but effectively—to alter the criteria by which understanding is taught, assessed, and certified in higher education.

This does not mean that everything must be reorganized abruptly, or that every technological adoption is valuable in itself. Nor does it mean that artificial intelligence will simply replace the work of instructors, student responsibility, or the intellectual demands of serious professional preparation. It means something more precise and more uncomfortable: teaching, assessment, and professional preparation can no longer be conceived as though the conditions under which academic work is produced had remained unchanged.

That is the book’s point of departure. It does not assume that artificial intelligence will solve the structural problems of education on its own, but neither does it pretend that its impact can be ignored without cost. Between technological fascination and nostalgic resistance lies a more difficult, but also more necessary, task: to think rigorously about what is actually changing, which parts of the inherited educational model are beginning to show their limits, and what kind of institutional response can now be defended intellectually.

The general thesis running through these pages is clear. Artificial intelligence cannot be ignored. Failing to incorporate it deliberately does not preserve the education of the past; it makes education obsolete. The central problem is no longer whether a tool should or should not be used, but how the relationship among execution, understanding, assessment, and responsibility changes when a growing share of cognitive work can be assisted, accelerated, or externalized. In this new environment, the demand for rigor does not disappear. It becomes more exacting.

For that reason, this book is organized neither as an enthusiastic defense of innovation nor as an apocalyptic warning. Its purpose is more restrained. It seeks to reconstruct the problem at its actual scale. It begins by dismantling several common simplifications in the debate. It then shows which dimensions of education enter into crisis when execution is no longer sufficient evidence of understanding. It later reinterprets the core of education through the shift from solving toward formulation, interpretation, and validation. Finally, it translates that discussion into concrete cases and the institutional domain, where the issue ceases to be abstract and becomes a matter of decision.

Higher education occupies a central place in that journey, and engineering education appears within it as one of the analysis’s most revealing settings. This is not an arbitrary preference. In engineering, the transformation of the relationship among calculation, modeling, simulation, technical judgment, and professional responsibility becomes especially visible. The book’s argument, however, does not end there. Medicine, law, nursing, teacher education, and other disciplines show that the problem does not belong to an isolated sector. It concerns the educational system as a whole precisely because it affects the general conditions under which people now study, teach, and exercise judgment.

The book begins from a simple conviction: the university does not exist to watch from the outside as the practices through which knowledge is produced change. Its role is to make those changes objects of reflection, education, and institutional governance. When it fails to do so, it does not remain neutral. It relinquishes intervention precisely where it should provide guidance. In the case of artificial intelligence, that withdrawal can no longer be presented as prudence. It begins to function as institutional delay.

Readers will therefore find neither a catalog of tools nor an invitation to adopt pedagogical trends. Nor will they find a general theory of education sealed inside jargon and protected from concrete problems. What they will find is an attempt to think clearly about a transformation already under way and to defend a position that takes refuge neither in automatic rejection nor in naive celebration. Artificial intelligence must be incorporated into education. But it must be incorporated with judgment, limits, responsibility, and institutional redesign.

Ultimately, that is what this book seeks to defend: the real challenge is no longer to debate the presence of artificial intelligence, but to decide whether higher education will be capable of reorganizing understanding, assessment, and professional preparation in the age of AI without losing rigor or relinquishing institutional direction.

That, finally, is the underlying issue. Not whether AI is entering education, but what education will do with the fact that it has already entered.

Several of the book’s central conceptual developments draw on earlier work by the author that was undergoing peer review when the Spanish edition was prepared, particularly the manuscript “From the Algorithmic Paradigm to Augmented Modeling in Engineering Education.” These references are retained here to preserve conceptual coherence and continuity of argument. Their final publication status must be confirmed during the bibliographic review of this English edition.
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The Problem Is No Longer the Tool

For too long, the discussion of artificial intelligence in education remained trapped in a question that is now insufficient: whether these tools should be allowed into the classroom. At first, that framing had a certain logic. It helped organize fears, enthusiasm, and reservations surrounding a novelty whose reach was not yet entirely clear. But that stage ended quickly. Artificial intelligence is already part of the environment in which students and instructors read, write, solve problems, search for information, synthesize materials, and produce answers. The main issue, therefore, is no longer whether it should be permitted or prohibited, but what kind of educational transformation its presence requires (UNESCO, 2023; OECD, 2026).

That is this book’s point of departure: artificial intelligence should not be understood as merely another tool, but as a factor that alters the cognitive conditions under which understanding is taught, learned, and validated today. The distinction is significant. When a technology moves from being an accessory to becoming a routine mediation of intellectual work, it is no longer enough to discuss isolated uses. What comes into play are the criteria by which an institution defines what it means to understand, what counts as evidence of learning, which parts of the process may be assisted, and which remain nondelegable. UNESCO has framed this problem in terms of immediate action, long-term policy, and the development of human capacities. The OECD, for its part, has emphasized that generative AI is already widely used in education—often beyond institutional control—precisely because it is accessible, intuitive, and versatile (OECD, 2026; UNESCO, 2023).

In that sense, the problem is no longer the tool. The problem is the educational system that must respond to an environment that changed without asking permission and without waiting for consensus. A university may ignore that change for a time, minimize it, or even respond with distrust or partial prohibitions. None of those responses stops the process. At most, they postpone the institutional work of addressing a problem already embedded in everyday practice. When that happens, omission does not preserve the previous order. It merely allows the transformation to proceed without shared criteria, common language, or explicit redesign. Recent international evidence points in precisely that direction: the challenge is no longer access to the tool, but the institutional capacity to guide its educational use with pedagogical purpose and professional judgment (OECD, 2026; UNESCO, 2023).

This is the underlying hypothesis organizing these pages: failing to incorporate artificial intelligence deliberately no longer protects education. It makes education obsolete. The mistake is not using a new tool, but persisting with inherited criteria as though the conditions of academic work were unchanged. In other words, the challenge is no longer technological. It is pedagogical, epistemological, and institutional.

It is pedagogical because the question of how to teach changes when parts of problem solving, writing, or information organization can be assisted by external systems. It is epistemological because the relationship between execution and understanding is no longer as direct as it once was, destabilizing a traditional criterion of academic validation. And it is institutional because no university can simply observe this transformation from the outside without falling behind in its own responsibility to guide, regulate, and educate. The OECD itself has insisted that AI is not a “magic wand” for education and that its effects depend on pedagogical design, instructor judgment, and trustworthy governance frameworks (OECD, 2026).

Much of the public debate still oscillates between two equally insufficient responses. On one side is technological fascination, which imagines artificial intelligence as a spontaneous solution to structural problems of teaching, personalization, and efficiency. On the other is defensive resistance, which presents it as a direct threat to understanding, assessment, and academic integrity. Both positions capture something real, but both oversimplify. The first confuses technical capacity with educational value. The second confuses risk with the impossibility of legitimate integration. Neither helps us think seriously about which parts of the educational system are entering into crisis and which must be rebuilt. An emerging consensus among international organizations and professional associations points in the same direction: the issue is neither uncritical adoption nor abstract prohibition, but the establishment of principles for responsible, human-centered integration (UNESCO, 2023; AAMC, n.d.).

This book deliberately stands outside that false choice. It does not offer a naive defense of artificial intelligence, but neither does it propose rejection as though AI’s presence were exceptional or reversible. Its thesis is more demanding. Artificial intelligence must be incorporated explicitly into education—not as a trend, not as a technological fetish, and not as a substitute for intellectual work, but because ignoring it now means educating students for an environment that no longer exists. The task is not to surrender to AI, but to govern it pedagogically.

That thesis requires two shifts. The first is to abandon the comfort of certain inherited questions. It is no longer enough to ask whether the student solved the problem correctly, whether the text is well written, or whether the result appears plausible. When part of the visible work can be assisted, accelerated, or externalized, the question must move elsewhere: what does the student genuinely understand, how do they justify what they produce, which assumptions do they recognize, which limitations can they identify, and what responsibility do they assume for the result? The old confidence in execution as sufficient evidence of understanding is beginning to reveal its limits. With it, much of the algorithmic paradigm that organized higher education for decades enters into crisis.

The second shift is to recognize that the response cannot be limited to regulating tools. The problem runs deeper. It affects the architecture of the educational system itself. It requires us to reconsider what it means to understand, how that understanding should be assessed, what place problem formulation should occupy in relation to mere problem solving, which parts of intellectual work remain nondelegable, and what kind of AI literacy should form part of genuinely relevant education. UNESCO has insisted that AI in education must be situated within a human-centered framework, while the OECD has emphasized that the most promising tools are those designed with explicit pedagogical purpose rather than adopted merely because they are technologically available (UNESCO, 2023; OECD, 2026).

This book therefore does more than describe risks or enumerate possibilities. Its purpose is to reconstruct the problem in several layers. First, it corrects the framing of the debate and shows why AI can no longer be treated either as a total solution or as a total threat. It then analyzes the crisis of the algorithmic paradigm and the weakening of execution as sufficient evidence of understanding. Next, it proposes a reinterpretation of the core of education through categories such as formulation, validation, judgment, and augmented modeling. It then shows how these transformations take shape in fields such as engineering, medicine, law, nursing, and teacher education. Finally, it carries the discussion into the institutional domain, where the problem ceases to be diagnosis and becomes decision.

Those disciplinary translations are not a secondary detail. This book does not assume that artificial intelligence affects every degree program in the same way. It does, however, make a more important claim: no serious form of professional preparation can regard itself as outside this change. In medicine, for example, the AAMC has developed specific principles for the responsible use of AI in and for medical education, recognizing that the issue already reaches admissions, teaching, clinical reasoning, and academic decision-making (AAMC, n.d.). In law, the American Bar Association has warned that technological and ethical competence regarding AI tools is no longer peripheral, but part of professional responsibility itself—particularly because of concerns about confidentiality, accuracy, bias, and accountability for persuasive errors (American Bar Association, 2024).

All of this supports a claim that runs through the entire book: education about artificial intelligence is no longer an optional specialization or a curiosity for technophiles. It has become a condition of educational relevance. Not because everyone must become an expert in AI systems, but because no serious education can ignore the fact that practices of reading, writing, problem solving, argumentation, and decision-making are already mediated by these technologies. Failing to educate students about AI no longer amounts to caution. It is beginning to amount to obsolescence.

That diagnosis, however, authorizes neither simplification nor poorly understood urgency. Educating students about AI is not a matter of teaching them to write better prompts or replacing foundations with instrumental training. Nor is it a matter of adopting platforms as a superficial gesture of modernization. AI education, as understood here, requires something more substantial and durable: sound judgment in use, an understanding of limitations, awareness of risks, intellectual responsibility, critical validation of results, and the capacity to distinguish legitimate assistance from impoverishing substitution. In this sense, AI literacy is not an external layer added to the curriculum. It is a new dimension of academic rigor.

Readers will therefore find a book organized neither as a manual of tools nor as a technological manifesto. Nor is it a pedagogical treatise enclosed within its own jargon. What they will find is an effort to think clearly about a transformation already under way and to defend a position that is not neutral: the university must explicitly undertake the redesign of understanding, assessment, and professional preparation in the age of AI. Not because the change is comfortable, but because it is already unavoidable. Not because AI has answers to everything, but because its mere presence has made some previous answers insufficient.

That, ultimately, is the problem this book seeks to address. Not how to react to a novelty, but how to reconstruct the meaning of education when the cognitive environment in which education takes place has been altered. Artificial intelligence does not eliminate the need to understand. What it eliminates is the comfort of continuing to understand understanding in the same way.

The pages that follow arise from that discomfort, but also from a conviction. If higher education intends to remain intellectually serious, educationally relevant, and institutionally responsible, it can no longer limit itself to tolerating, fearing, or celebrating AI. It must think about it, teach it, and govern it.

Because the problem, definitively, is no longer the tool.
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PART I — FRAMING THE PROBLEM CORRECTLY
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Chapter 1 — Scope, Limits, and Criteria for a Rigorous Discussion
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1.1. A False Alternative

The discussion of artificial intelligence in education often becomes trapped between two symmetrical exaggerations. The first presents it as a comprehensive solution: a technology capable of personalizing teaching, improving assessment, assisting instructors, and modernizing entire institutions almost by virtue of its mere adoption. The second treats it as a generalized threat: a device that degrades learning, empties assessment of meaning, and makes any academic evidence of understanding impossible. Both positions capture something real. Both, however, simplify the problem in ways that prevent it from being examined rigorously.

This chapter begins from a more sober and, at the same time, more demanding thesis: artificial intelligence should be presented neither as a total solution nor as a total threat. It should be incorporated deliberately. Not because it is neutral, or because it is inevitable in some trivial sense, but because its presence has already begun to alter the actual conditions under which knowledge is studied, taught, and validated in higher education. Organizations such as UNESCO and the OECD agree that the issue can no longer be framed as the mere acceptance or rejection of a technological novelty. It is a problem of institutional direction, the development of human capabilities, and pedagogical design in an environment where generative AI is already circulating widely, often beyond institutions’ formal control (OECD, 2026; UNESCO, 2023).

Framing the problem this way requires an initial correction. The relevant question is no longer whether artificial intelligence should “enter” education. That question comes too late. AI is already present
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