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Abstract:
This paper examines how artificial intelligence (AI) is reshaping the epistemic conditions of education and the implications for the teaching profession and its regulation. Drawing on a participatory global research agenda (AIEOU), international competency frameworks (UNESCO), and empirical evidence from Bangladesh (Asian Development Bank), the paper argues that AI is not only introducing new tools, but transforming how knowledge is produced, evaluated, and taught. It introduces the concept of epistemic confidence as a unifying construct for understanding these changes, defined as the capacity to evaluate, question, and act on knowledge under conditions of uncertainty. The paper concludes by outlining implications for teacher regulatory authorities, including a shift from competence to professional judgement, and from static standards to more dynamic, participatory models of governance.
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Introduction
When we speak about artificial intelligence (AI) applied to the teaching profession, we often begin with tools, efficiencies, and new classroom practices. We ask how AI can support lesson planning, assessment design, or feedback generation. These are important questions, and they are already shaping classrooms across the world. However, perhaps the most profound application of AI to the teaching profession is not what it allows teachers to do, but how it augments what it means to be a teacher and the impact of that on educational outcomes for all learners.
The young people currently sitting in our classrooms will enter a world saturated with artificial intelligence. AI will influence how knowledge is generated, how arguments are formed, how decisions are made, and how authority is signalled. More than ever, the role of teachers increasingly involves supporting young people to develop the capacity to engage with knowledge critically and confidently in this context.
This paper argues that AI is not simply introducing new tools into education, it is reshaping the epistemic conditions under which teaching and learning take place. In response, the teaching profession must also be augmented, and teacher regulation must evolve, to prioritise epistemic confidence, human agency, and collective responsibility. Accordingly, the paper proceeds in four parts. First, it outlines the changing epistemic landscape of education. Second, it examines emerging frameworks for teacher professionalism. Third, it draws on empirical evidence from Bangladesh to ground these developments. Finally, it considers implications for teacher regulation.
Navigating Complexity in Education Systems
Across global education systems, teachers and students are operating in conditions of increasing complexity. Assessment structures are shifting, institutional policies are evolving unevenly, and guidance around AI remains fragmented. At the same time, students are navigating algorithmic information environments, social media ecosystems, and broader societal uncertainties. Navigating all of that complexity and uncertainty requires collective effort. When a ship’s crew navigates rough seas they do not rely on a single instrument or a fixed route, orientation emerges through a combination of stable reference points, critical use of tools, calibration and ongoing adjustment. The same can be applied in educational contexts. 
Stable Reference Points
To begin, anchoring on enduring human values is essential. The University of Oxford has always and will always prioritise human creativity, curiosity, and judgement. These are critical competencies that students and scholars dedicate their lives to developing. Such values remain stable reference points, no matter how complex the landscape to be navigated. At the same time, the need to critically engage with the tools available is recognised, in this case the opportunity to augment teaching, learning, and research with AI.
This emphasis on human-centred values is not unique to a single institution. International frameworks similarly foreground the importance of human agency and ethical responsibility in AI-mediated education (OECD, 2025; UNESCO, 2024). In parallel, global policy discourse increasingly highlights the need to preserve human judgement, dignity, and social interaction as central to educational practice in the age of AI.
At the level of classroom practice, these reference points are equally visible. Teachers continue to prioritise dialogue, interpretation, and relational understanding, particularly in areas where meaning is negotiated rather than retrieved. This is evident, for example, in the teaching of writing, where the value lies not only in the final product, but in the process of drafting, reflection, and revision. Similarly, in subjects such as history or literature, the interpretation of sources and the construction of argument remain fundamentally human endeavours, even when AI tools are available to generate content.
These examples suggest that while the tools and contexts of education are evolving rapidly, the underlying purposes of education remain more stable. The challenge, therefore, is not to replace these reference points, but to hold them more deliberately as educators navigate increasingly complex and AI-mediated environments.
Critical Use of Tools
The University of Oxford was one of the first institutions to offer ChatGPT to all staff and students, a decision grounded as much in equity as in innovation. These tools cannot solely be the preserve of those who can afford access. However, access alone is not sufficient. The critical question is not whether AI tools are available, but how they are used, interpreted, and evaluated in practice.
In conditions of complexity, tools function as instruments for navigation rather than sources of authority. They can provide direction, generate possibilities, and extend human capacity, but they cannot replace professional judgement. Generative AI systems, in particular, produce outputs that are fluent, plausible, and often persuasive, yet not necessarily accurate, reliable, or contextually appropriate. This creates a new challenge for educators and learners alike: the need to interrogate outputs rather than accept them at face value.
A critical use of AI therefore requires an understanding of both capability and limitation. This includes recognising the probabilistic nature of AI-generated responses, the potential for bias embedded in training data, and the absence of genuine understanding behind generated outputs. It also involves asking new kinds of questions: What is the source of this information? What assumptions underpin it? How confident should I be in its validity, and why?
This aligns with emerging institutional approaches to AI governance, particularly within research-intensive environments. Universities are beginning to develop formal guidance on the responsible use of generative AI, emphasising transparency, accountability, and appropriate human oversight (Boon et al., 2025). At the same time, there is growing recognition that existing governance structures may need to be re-evaluated and adapted in response to AI, rather than simply extended. Work on the ethics of AI in research highlights the need to revisit established review processes to ensure they remain fit for purpose in contexts where knowledge production is increasingly mediated by complex and opaque systems (Kerasidou et al., 2026). These developments offer a useful parallel for education, where similar questions of responsibility, oversight, and professional judgement are beginning to emerge.
At the level of classroom practice, this may involve using AI not as a provider of answers, but as a prompt for critique, comparison, and reflection. For example, students might be asked to evaluate multiple AI-generated responses, identify inconsistencies, or refine outputs through iterative questioning. In doing so, the tool becomes a site of inquiry rather than a substitute for thinking. The critical use of tools, therefore, is not simply a technical skill. It is an epistemic practice. It requires the capacity to engage with AI outputs thoughtfully, to hold them at a distance, and to integrate them into broader processes of reasoning and judgement. In this sense, critical engagement with AI becomes a central component of epistemic confidence in an AI-mediated world.
Calibration 
Calibration is an essential feature of navigation at sea. This includes the calibration of the tools as well as the sailors capacity to assess how confident one should be in a given judgement and to adjust that confidence in light of new evidence. Through the work of AI in Education at Oxford University (AIEOU), we have sought to understand these shifts by listening and contributing to the growing body of evidence the field requires. Through participatory workshops, surveys, and cross-sector dialogues involving educators, policymakers, technologists, and researchers, we developed a shared research agenda for AI in education (Ratner et al., 2026). Over 550 collaborators working in AI from more than 100 countries shared their most pressing research questions and they were thematically analysed. Subsequently, The AIEOU shared research agenda identified ten interconnected domains that reflect the breadth and complexity of AI in education, spanning pedagogical, ethical, cognitive, and systemic dimensions (Ratner et al., 2026).
Table 1. AIEOU Shared Research Priorities
	
	Research Theme
	Focus Area

	1
	
Human-centred education
and human flourishing


	
Ensuring AI supports wellbeing, 
dignity, and meaningful learning

	2
	
Teaching, learning,
and pedagogy


	
Understanding how AI reshapes instructional 
practices and learning design

	3
	
Cognition, metacognition,
and learning sciences


	
Exploring how AI affects thinking, 
knowing, and learning processes

	4
	
Equity, inclusion,
and global justice


	
Addressing representation, bias, 
and access in AI-enabled education

	5
	
Ethics, safety,
and integrity


	
Ensuring responsible, safe, and 
trustworthy use of AI in education

	6
	
Agency, autonomy,
and participation


	

Supporting learner and teacher voice, 
control, and participation in AI systems

	7
	
Assessment, feedback,
and academic integrity


	
Rethinking evaluation, authorship, 
and feedback in AI-mediated contexts

	8
	
AI literacy and
professional capacity


	
Developing competencies for 
teachers, learners, and stakeholders

	9
	
Future of education,
work, and institutions


	
Understanding long-term systemic 
and labour market implications

	10
	
Governance, policy,
and systems design


	
Designing regulatory, institutional, 
and policy responses to AI in education



AIEOU Shared Research Agenda (Ratner et al., 2026)

Several findings emerged from this process. First, there is deep uncertainty around assessment, authorship, and academic integrity. Second, there are significant concerns about equity, bias, and whose knowledge is privileged within AI systems. Third, there is a clear demand for guidance that supports responsible innovation without constraining professional judgement (Ratner et al., 2026). Taken together, these concerns point to a more fundamental shift. Artificial intelligence is altering the conditions under which knowledge is produced, evaluated, and shared. It is changing not only what students learn, but how they come to know. This requires us to move beyond questions of implementation towards questions of epistemology. What counts as knowledge in an AI-mediated world? How is authority established? How do learners and teachers evaluate the reliability of information that is generated, rather than retrieved? 
This process is also evident in the final years of schooling where calibration is developmental, as students begin to move from certainty towards more nuanced and accurate self-judgement. It can be seen in university interview preparation, in extended essays, and in the gradual shift from certainty to nuance. Learners begin to move beyond simply producing answers towards evaluating their own thinking. Research on metacognition and self-regulated learning shows that high-performing learners monitor and adjust their thinking actively (Flavell, 1979; Zimmerman, 2002). They ask themselves not only what the answer is, but how confident they are, and why. AI complicates this dynamic considerably when generative systems produce fluent answers instantly, a false illusion of mastery is created. Students may feel confident because the output is polished yet epistemic confidence when working with AI requires something deeper, the ability to evaluate that output critically.
Learning is often most powerful in the space of ‘almost knowing’, where understanding is within reach with support but not yet complete (Vygotsky, 1978; Metcalfe, 2017). When learners experience this state, curiosity increases. When a high-confidence answer is revealed to be incorrect, the desire to understand intensifies and the implications of this for AI-mediated learning are significant. If AI eliminates the experience of ‘almost knowing’ by delivering complete answers immediately, we risk flattening curiosity. If, however, AI is used to expose gaps, surface uncertainty, and provoke critique, it may amplify metacognitive growth. Therefore, the goal is not to remove uncertainty, but to help students inhabit it productively. For teachers this creates a new professional responsibility, they must design environments in which students can develop epistemic confidence in the presence of AI.
Ongoing Adjustment 
When navigating the ocean, the sailor must continually adjust to changing conditions, reading the wind, responding to currents, and setting their sails accordingly. The course is not fixed, but responsive. Attentiveness to context is therefore essential. In education, this means recognising that learning unfolds within dynamic social, cultural, and technological conditions that are constantly evolving.
In the context of AI, this need for ongoing adjustment becomes more pronounced. Tools are updated, capabilities shift, and new ethical and pedagogical challenges emerge at pace. What may be considered appropriate use in one moment or setting may require reconsideration in another. As such, professional practice cannot be governed solely by static rules or predefined procedures. It requires the capacity to interpret context, respond to change, and exercise judgement in real time.
Collective intelligence becomes critical in this process. Knowledge is not constructed in isolation, but through dialogue, shared inquiry, and the exchange of perspectives across educators, institutions, and systems. The AIEOU shared research agenda illustrates how such collaborative processes can surface diverse priorities and generate more robust understandings of complex challenges (Ratner et al., 2026). In this sense, navigating uncertainty is not an individual task, but a collective endeavour.
For educators, this means developing practices that are iterative and reflective, where decisions are revisited, assumptions are questioned, and approaches are adapted in light of new evidence. For systems, it requires creating the conditions in which such professional learning can occur.
This has significant implications for regulators. If the landscape is dynamic, then regulatory approaches must also be adaptive. Rather than relying solely on fixed standards, there is a need for frameworks that support ongoing learning, professional dialogue, and responsible experimentation. Governance, in this context, becomes less about prescribing uniform responses and more about enabling informed and context-sensitive judgement.
Ongoing adjustment, therefore, is not simply a response to complexity. It is a professional stance. It reflects the capacity to navigate uncertainty with awareness, responsiveness, and a commitment to continuous learning. For teacher regulatory authorities, the challenge is to design systems that do not constrain this capacity but actively support it.
Reframing Teacher Professionalism Through AI Competencies
Global policy makers have begun to recognise the scale of this transformation and the complexity of navigating it in schools and classrooms around the world. The UNESCO AI Competency Framework for Teachers (UNESCO, 2024) was a field shaping attempt to provide a comprehensive articulation of the knowledge, skills, values, and attitudes required for teachers to work effectively with AI. The framework is structured around five interrelated competency areas: a human-centred mindset, ethics of AI, AI foundations and applications, AI pedagogy, and AI for professional development (UNESCO, 2024). These competencies develop progressively from acquisition to deepening and creation as shown in Figure 1.
Figure 1. Competencies and Progress Stages in the UNESCO Framework 
[image: ]
What is particularly significant throughout the UNESCO Competency Framework for teachers is the emphasis on human agency, ethical judgement, and critical engagement (UNESCO, 2024). It recognises that AI systems can introduce bias, undermine privacy, and reshape decision-making processes whilst positioning teachers as active mediators of AI tools in the classroom rather than passive recipients. This approach reflects a shift in how teacher professionalism is conceptualised as teachers are no longer defined solely by subject knowledge or pedagogical technique. They are increasingly required to act as designers of learning environments, evaluators of AI-generated content, and ethical agents responsible for safeguarding student learning and wellbeing. A significant role that requires capacity building through training, good governance and regulation. 
Importantly, the UNESCO Competency Framework for teachers positions AI as augmenting rather than replacing human decision-making. Teachers remain accountable for the decisions made in their classrooms at all times, reinforcing the centrality of professional judgement as the tools available to teachers become more complex. For teacher regulatory authorities, this raises critical questions. How should professional standards evolve to reflect these new competencies? How can systems support teachers in developing ethical and epistemic judgement, rather than simply technical proficiency? And how can regulation ensure that AI enhances, rather than diminishes, the professional status of teachers?
Grounding in Practice: Lessons from Bangladesh
While global frameworks provide important guidance, it is essential to understand how these shifts are experienced in practice. Research conducted in Bangladesh offers valuable insights into how teachers are engaging with AI in real educational contexts (Asian Development Bank, 2024). Bangladesh, home to approximately 168 million people, operates one of the largest education systems globally and has made significant progress in expanding access to education over the past decade. However, with more than 40 million school-age students, the country faces substantial challenges in preparing its population for future employment, particularly as automation threatens key sectors such as garment manufacturing (Asian Development Bank, 2024). Within this context, artificial intelligence is positioned not only as a technological innovation, but as a strategic lever for national development, with increasing emphasis on digital literacy and the cultivation of skills required for a knowledge-intensive economy.
To examine how AI might be meaningfully integrated into education, a national needs assessment survey was conducted with 1,253 primary school teachers, the majority of whom were based in rural contexts (Asian Development Bank, 2024). The sample represented a highly qualified and experienced teaching workforce, with a relatively balanced gender distribution. The study explored teachers’ perceptions of AI, their readiness to adopt AI-enabled tools, and the areas of practice where such tools might be most beneficial.
Across the sample, teachers showed strong interest in adopting AI tools and recognise their potential to enhance teaching and learning. Many reported feeling comfortable using AI for lesson planning, resource creation, and assessment design. At the same time, they expressed caution about using AI in areas that require human interaction, such as communication with students and parents. These relational dimensions of teaching are seen as fundamental and irreplaceable. Moving forward, training plays a critical role in shaping teachers’ confidence and perceptions when it comes to AI. Those who participated in AI training reported increased confidence and a greater willingness to integrate AI into their practice (Asian Development Bank, 2024). These findings suggest that a teacher’s epistemic confidence is not fixed and can be developed through structured support, professional learning, and contextualised practice. However, challenges remain, including infrastructure limitations, concerns about safety and ethics, and the need for culturally relevant tools.
The findings suggest that while there is strong openness to AI adoption, effective integration is contingent upon sustained professional development, infrastructural support, and contextually appropriate implementation. Importantly, these findings reinforce the argument advanced in this paper: that the successful application of AI in education depends not only on access to tools, but on the development of professional judgement and epistemic confidence among teachers operating within complex and evolving systems (Asian Development Bank, 2024). Such confidence can be developed through structured support, professional learning, and contextualised practice. However, challenges remain, including infrastructure limitations, concerns about safety and ethics, and the need for culturally relevant tools. For regulatory bodies, this highlights the importance of moving beyond abstract standards towards practical systems of support. Professional competence in an AI-rich world cannot be assumed; it must be cultivated.
Implications for Teacher Regulatory Authorities
The UNESCO Competency Framework for Teachers (UNESCO, 2024) provides an iterative tool that lays the groundwork for regulators to shape professional learning for the educators in their local context. Building on this, the research from the Asian Development Bank (2024) demonstrates the importance of moving beyond competence to then focus on professional teacher judgement. Teachers must be able to make informed and ethical decisions in complex, AI-mediated environments. 
The current complexities teachers are working in also demand the careful balancing of accountability with professional agency. Regulatory frameworks must address risks without constraining a teachers’ ability to exercise professional judgement which requires trust, supported by robust professional development. 
Finally, there is a need for more collective and participatory approaches to governance. The challenges posed by AI are global and evolving. Initiatives such as the AIEOU interdisciplinary research hub and its shared research agenda (Ratner et al., 2026) demonstrate the value of cross-sector collaboration. Shares spaces for such conversations are imperative. Teacher regulation must become more dynamic, responsive, and collaborative, creating space for dialogue, experimentation, and shared learning across the globe.
Conclusion
AI is often framed in terms of what it can do for teaching and its potential to transform education. This paper has argued that its more significant impact lies in how it reshapes the conditions under which knowledge is produced, evaluated, and taught. In doing so, it is potentially redefining what it means to teach and to learn.
Across global systems, teachers are navigating increasing complexity, uncertainty, and rapid technological change. The evidence presented through the AIEOU shared research agenda, the UNESCO AI Competency Framework for Teachers, and empirical findings from Bangladesh suggests that effective engagement with AI is not simply a matter of technical competence. It depends on the development of professional judgement, ethical awareness, and the capacity for educators and learners to operate confidently in conditions where knowledge is no longer fixed or easily verifiable. The concept of epistemic confidence offers a way of understanding this shift. It moves beyond notions of confidence as self-belief towards a more precise capacity: the ability to evaluate, question, and act on knowledge under conditions of uncertainty. In an AI-mediated world, this becomes a central educational aim for learners, and a defining feature of teacher professionalism.
For teacher regulatory authorities, this has important implications. Frameworks that focus solely on competence or compliance are no longer sufficient. There is a need to support the development of judgement, to balance accountability with professional agency, and to create regulatory environments that are responsive, participatory, and grounded in collective intelligence. This includes recognising that teachers require not only access to tools, but sustained opportunities for professional learning, reflection, and dialogue.
Looking to the future of education, let’s work together to ensure it will not be determined by technology alone. It deserves to be shaped by teachers, learners and regulators who are working together to augment best practice through the most appropriate technological tools. Let’s work to ensure every teacher and learner can think with confidence in a world where knowledge itself is increasingly mediated.
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