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Abstract: This paper examines the structural implications of Generative Artificial Intelligence 

(GAI) for contemporary educational systems, arguing for a shift from a tool-centred 

perspective to a relational paradigm grounded in co-agency. Rather than conceptualising AI as 

a neutral instrument, the study frames it as a cognitive co-agent that actively participates in the 

construction, negotiation, and regulation of knowledge. Drawing on literature on cognitive 

offloading, extended cognition, and shared metacognition, the analysis explores both the 

transformative potential and the risks of AI integration, including passive delegation, 

deskilling, and the weakening of higher-order cognitive processes. In response, the concept of 

educational architecture is advanced as a meta-design framework capable of intentionally 

structuring the distribution of agency across structural, epistemic, and ethical dimensions. 

Within this framework, teachers emerge as architects of inter-agency and co-agency, 

responsible for orchestrating hybrid learning environments that preserve cognitive 

sovereignty while fostering distributed metacognitive awareness. The paper ultimately 

advocates for the development of a critical AI curriculum aimed at sustaining human 

epistemic agency within increasingly AI-mediated educational ecologies. 
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1. Introduction 

The article focuses on the impact of Generative Artificial Intelligence (GAI) on 
educational systems, advocating for a shift from a tool-centred perspective to a 
relational and architectural paradigm of co-agency. The present study rethinks the role 
of AI as a cognitive co-agent that actively contributes to knowledge construction, thus 
moving beyond the reductive equation of AI as a neutral tool. The paper focuses on 
the potential and risks of AI integration, both in terms of transformative potential and 
risks, as discussed in recent literature on cognitive offloading, extended cognition, and 
shared metacognition. Empirical evidence has demonstrated that the integration of AI 
in educational settings frequently results in a decline in higher-order cognitive 
engagement, if it is not accompanied by deliberate pedagogical design. The integration 
of educational architecture as a meta-design framework has been demonstrated to 
serve as a deliberate structuring mechanism for the distribution of agency across a 
range of dimensions, including structural, epistemic, and ethical. This framework 
encompasses the dynamic interplay among students, teachers, and AI systems, 
thereby offering a systematic approach to the governance of these complex 
interactions. Within this paradigm, educators assume the role of co-agency architects, 
orchestrating the creation of hybrid learning environments that are designed to 
safeguard cognitive sovereignty and encourage distributed metacognition. Finally, the 
paper puts forward a crucial AI curriculum designed to encourage human epistemic 
agency within increasingly AI-mediated learning ecosystems. 

 

2. The educational design for a co-agency 

The theory is predicated on the concept of educational architecture (Santoianni, 
Ciasullo, 2024), which is defined as the intentional arrangement of spaces, rules, tools, 
roles, and practices that govern the distribution of agency during learning processes. 
Educational architecture is not a substitute for the straightforward design or 
classroom management of teaching activities; rather, it represents the meta-design 
level where the epistemic conditions of interaction between students, teachers and 
artificial intelligence are defined. It is a space for mediation and educational 
connection that can be both a shared junction between plural (but private) dimensions 
of teachers, students, educational management roles and policy makers, and shared 
spaces for relationships where the cognitive outcomes of AI use can be socially 
experimented with. 

If AI is to act as a cognitive co-agent, it cannot be inserted into the educational 
setting in a neutral or additive way. Furthermore, it cannot be considered to be 
functional only in the educational setting throughout the entire learning process. 
Integration can be considered to encompass two distinct aspects: firstly, a social 
aspect, which is essential in the creation of new learning communities; and secondly, a 
private, subjective aspect, which is of greater significance. 

The approach to the subject’s knowledge is now three-dimensional, with social 
space, private space, and extended algorithmic space being replaced by 
two-dimensional approaches. The educational process, as it is currently 
conceptualised, originates from the isolated dimension of human learning and evolves 
into an extended space of expanded knowledge when it encounters the third 
dimension of the human/context/machine relationship. It is evident that the 
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presence of subjectivity throughout the process does not dissipate, contingent upon 
its ability to reaffirm its capacity for control, growth, and active management of its 
own knowledge. The emerging role of ‘educational architects’ will involve the 
management of the metalevel educational process, with the capacity to modify the 
cognitive ecosystem, redistribute epistemic load, and redefine the boundaries between 
autonomous production, cooperation, and delegation. 
It is evident that the process of rewriting cognitive structures exerts a significant 
influence on the implicit processes of knowledge acquisition (Santoianni, 2026, 2014), 
thereby posing further challenges to the efficacy of explicit methods in educational 
settings. 

In the absence of a specific design, educational architecture is frequently 
influenced by the logic of the technological tool and the three-dimensional space 
within which the subject may disintegrate. The notion of conscious pedagogy 
necessitates a paradigm shift within the educational process, wherein a collaborative 
effort is undertaken to co-design, co-act and govern the new palace of knowledge. 
This involves the delineation of when artificial intelligence should function as a 
metacognitive scaffold, when it should act as a dialogical interlocutor, and when, 
conversely, its involvement should be withheld, with the objective being to safeguard 
those phylogenetically matured neurosynaptic processes that have been instrumental 
in facilitating the development of species-specific skills. 

It is evident that a minimum of three dimensions are implicated in the 
educational architecture of a co-agency. 
1. The structural element pertains to the delineation of educational activities in which 
the term is employed, or alternatively, not employed. 
2. The epistemic nature of the criteria for validating and evaluating knowledge 
produced through interaction with generative systems is of particular interest. 
3. The ethical-normative is connected to the following: 
- algorithmic transparency 
- data regularity 
- the regulation of responsible use 

Educational architecture is defined as the tool that brings technological 
innovation back into a critical pedagogical framework. It is important to note that AI 
does not determine the form of learning; rather, the architecture designed by the 
teacher dictates how AI participates in the educational process. 

3. Distributed Metacognition and Shared Metacognition 

It is imperative to interrogate the distribution of agency and cognitive control of 
the learning subject in order to address the ever-evolving multiplicity of AI in the 
contemporary era. The issue pertains to the concept of cognitive sovereignty 
(Ostrom, 1984; Bygrave, 2020; Atkinson, 2025), which refers to the dimension of 
control and active management of the systems of organisation, supervision and 
structuring of one’s own knowledge dynamics, from learning to its management in 
everyday actions. Bygrave (2020) emphasises that the concept of cognitive sovereignty 
is distinct from that of cognitive freedom, the former referring to a sophisticated array 
of systems that enable individuals to proactively and deliberately oversee their own 
knowledge management. 

The accelerated pace of technological advancement necessitates a shift from a 
purely instrumental approach to precision education (Yang et al., 2021) to achieve a 
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genuine “precision pedagogy” (Ciasullo in Santoianni, Ciasullo, Silva, 2025), which 
can regulate human-machine interaction through data and theoretical contemplation. 
At this juncture, the theoretical objective becomes meta-theoretical by investigating 
the subjective cognitive dimension, the intersubjective dimension, and the additional 
dimension provided by the ‘instrumental plus’ associated with AI. This process 
involves the decomposition and broadening of these three dimensions until they 
become the primary focus of a new extended cognition (Clark and Chalmers, 1998) or 
even super-extended cognition (Gallagher, 2011). It appears imperative to undertake 
this endeavour within the domain of education. 

The transformation of AI into a cognitive co-agent that actively participates in 
the construction of knowledge must be analysed. 
It is imperative to assert the paramount significance of the metacognitive approach as 
the sole instrument for regulating interaction, thereby averting the encroachment of 
algorithmic opacity. 

It is proposed that an intentional curricular structure be formulated, integrating 
AI not as an addendum, but as a normative and evaluative element. 

The dynamic nature of AI, both additive and non-substitutive, has been shown 
to engender further transformations in knowledge management processes through 
the medium of metacognition. This metacognition, in turn, evolves from an individual 
process to a shared metacognition (Garrison, 2022; Devers et al., 2018; Loginov, 
2025; Ciasullo et al., 2025). In this scenario, the subject not only contemplates their 
own thought processes but also meticulously observes the logic of AI, thereby 
identifying its biases, limitations, and inherent opacity to the greatest extent feasible. 

Recent studies have indicated a direct correlation between the level of 
metacognitive awareness in the use of artificial tools and enhanced academic 
performance (Iqbal et al., 2025; Levin et al., 2025). The delegation of low-order or 
repetitive tasks to AI has been demonstrated to liberate cognitive resources, enabling 
the allocation of these to higher-order tasks, such as creativity, complex synthesis and 
ethical judgement. This is achieved through the conscious process of cognitive 
offloading. 

The implementation of educational systems through a curriculum aimed at 
constructing new forms of metacognitive awareness through a critical approach has 
the potential to result in unprecedented processes of cognitive sovereignty in the field 
of precision pedagogy. In a pilot study, a group of teachers/researchers from various 
Italian universities, coordinated by the author, attempted to connect three elements. 

Firstly, the construction of curricula integrating both humanities and STEM 
disciplines is imperative. In addition, such curricula must incorporate artificial 
intelligence and foster critical thinking. 

Secondly, it is necessary to analyse metacognitive management processes 
through a targeted revision of the MAI (Metacognitive Awareness Inventory) (Schraw 
& Dennison, 1994; Young & Fry, 2008; Balcikanli, 2011). 

Thirdly, the development of an MAI-C (where C stands for critical thinking) 
(Ciasullo et al., 2025, 2026, in press) is essential in order to assess students' awareness 
of their level of critical engagement when using artificial intelligence in their learning 
processes. 

The development of these analytical tools is grounded in the need to make 
distributed thinking processes observable and to support student–AI metacognitive 
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self-monitoring, thereby enabling a more precise evaluation of the awareness fostered 
through the use of artificial intelligence. 
 

4. From AI-Agency to Co-Agency in Education 

Co-Agency is defined as an educational configuration in which students, teachers 
and artificial intelligence collectively engage in the exploration, generation, negotiation 
and revision of knowledge (Dwivedi et al., 2026; Katsenou et al., 2025). Within this 
framework, AI is neither a neutral tool nor an autonomous agent replacing human 
decision-making. Rather, it is a cognitive co-agent whose role is intentionally 
designed, pedagogically mediated by the teacher, and metacognitively governed by 
learners (Romero, 2025). The transition from AI-agency to Co-Agency necessitates a 
fundamental rethinking of the integration of generative AI into educational practices. 
While generative AI offers unprecedented opportunities for creative experimentation 
and personalised learning, these possibilities are realised only when interaction is 
deliberately structured as a dialogic, reflective, and co-constructive process, rather 
than as a functional delegation of cognitive tasks to the machine (Lee et al., 2025; 
Tsakeni et al., 2025). The educational value of AI does not primarily reside in its 
technical capabilities, but rather in the relational and situated ways in which students 
and teachers engage with it. The concept of agency does not represent a static 
attribute of isolated entities; rather, it is an emergent phenomenon that develops 
through interaction. In dialogic learning environments, co-agency materialises 
through ongoing intra-action, in which human reasoning and machine-generated 
outputs continuously shape one another, giving rise to negotiated and non-linear 
learning trajectories (Casebourne et al., 2025). 

Within this theoretical framework, the notion of AI as a neutral assistant must be 
considered an oversimplification. Instead, it functions as a semi-autonomous 
interlocutor whose suggestions, ambiguities, limitations, and generative affordances 
actively influence the direction of learning. Adopting a structured dialogical stance, 
which involves posing follow-up questions, negotiating meaning, problematising AI 
responses, and framing the system as a collaborative partner, has been demonstrated 
to result in higher levels of conceptual clarity, metacognitive awareness, and critical 
engagement (Uricchio & Cizek, 2023). In such contexts, the concept of co-agency 
emerges as both a visible and a productive phenomenon, effecting a transformation of 
AI-mediated interaction into a genuine learning space. Conversely, when AI is 
approached primarily as a shortcut to rapid answers, learning experiences often 
become cognitively shallow, with reduced opportunities for reflection and critical 
thinking. This discrepancy underscores the pivotal question of whether the crux of 
the issue lies in the utilisation of AI, or rather, in the pedagogical and metacognitive 
design of its interaction (Gerlich, 2025). 

Generative AI technologies, encompassing advanced natural language 
processing systems, content creation tools and interactive learning assistants, have the 
potential to personalise education, enhance student engagement and reshape the 
production of educational materials (Casebourne et al., 2025; Islam et al., 2026). 
Nevertheless, these developments also profoundly alter classroom dynamics and the 
relationships between teachers, students, and technologies, making intentional 
pedagogical redesign essential. In this context, the role of the teacher becomes pivotal. 
The transition towards Co-Agency necessitates not only the acceptance of AI, but also 
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a transformation of teachers’ professional agency (Frøsig & Romero, 2024). It is 
incumbent upon educators to assume the role of architects of hybrid learning 
environments, meticulously designing conditions under which artificial intelligence 
can facilitate personalised learning, adaptive feedback, and co-creative educational 
experiences. Such a transformation can only be achieved if educators are equipped 
with the skills to critically assess AI systems, address issues of bias and ethics, and 
ensure that technological integration enhances rather than constrains the learning 
ecology (Zhai, 2025). 

5. Reframing the Teacher as Architect of Inter-Agency and Co-Agency 

As has been demonstrated, the concept of co-agency is understood as a relational 
configuration in which students, teachers and artificial intelligence share — albeit in 
different ways — the process of exploring, generating and revising knowledge. This 
does not imply ontological symmetry between humans and artificial intelligence; 
rather, it describes a dynamic distribution of cognitive action. 
It is evident that this triadic rewriting of teacher, learner and AI, while offering 
expanded possibilities for exploration, cognitive dialogue and enhanced investigative 
skills, gives rise to further risks that are by no means remote: passive delegation, 
automation of cognitive processes, teacher deskilling and student dependency. The 
fundamental issue remains the pedagogical ability to conceptualise these tools within 
educational contexts. 

It is evident that overcoming the ‘calculator’ metaphor and granting IAGs the 
status of ‘intellectual partners’ (Katsenou et al., 2025), which can produce complex 
probabilistic solutions but require constant human validation, is imperative. 

The objective is to establish a critical curriculum for AI that is both intentional 
and normatively aware, engaging in a continuous dialogue with pertinent regulations, 
ethical principles, and data justice issues. This curriculum should be interdisciplinary 
in nature and meticulously designed to distinguish between AI-generated output and 
human learning processes. Education is not solely concerned with AI literacy; it is also 
imperative to utilise AI effectively and, above all, to retain the capacity to teach 
without AI when pedagogically necessary (Hau, 2025). 

In this context, the teacher’s role as an architect of co-agency becomes evident. 
They function as a mediator, designer of hybrid environments, facilitator of 
metacognitive reflections, and regulator of the distribution of agency between the 
student and the artificial system. 

The field of educational design, which includes the deliberate use of writing 
prompts as a pedagogical strategy, has emerged as a significant domain of professional 
responsibility. 

In addition to the dissemination of knowledge, educators may expand their 
professional repertoire by assuming the roles of ‘director of agency distribution’ and 
‘experimental designer of educational processes’. The quality of teaching is no longer 
solely based on content, but also on the ability to manage the interaction between 
humans and artificial intelligence. 

In order to succeed in this new profession, it is necessary to have “intelligent 
TPACK (Technological, Pedagogical, and Content Knowledge)”, which combines 
technological, pedagogical, and content knowledge with AI literacy (Koehler et al., 
2013; Rosenberg & Kohler, 2015; Celik et al., 2025). 
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The educator serves as the intermediary who determines the appropriate 
moments for AI to provide assistance to the student, and when it should be 
disengaged to encourage autonomous cognitive effort. The World Economic Forum 
(2025) asserts that educational transformation should be predicated on human-AI 
collaboration, thereby precluding the substitution of professionals. 

According to the perspective of the United Nations Educational, Social and 
Cultural Organization (UNESCO) (Casebourne & Wegerif, 2025), the ultimate 
objective is not individual performance but the enhancement of collective 
intelligence. The potential of AI to promote global collaboration is evident in its 
capacity to facilitate the synthesis of diverse perspectives within citizen science 
projects and authentic problem-solving scenarios. 

The loss of cognitive diversity remains a significant risk that requires urgent 
attention. The pervasive utilisation of standard AI models has the potential to 
engender a diminution in interpretative variety and a homogenisation of thought. In 
order to maintain the plurality of human voices, pedagogy must design hybrid 
ecosystems that preserve the plurality of human voices, and ensure that AI stays a tool 
for democratic participation and not a generator of intellectual conformity. 
 

6. Implications for Educational Research and Practice 

This study suggests that using Generative AI in education needs a change from 
just using it to a more planned way of teaching. The idea of educational architecture 
provides a way to organise how teachers, students and AI systems work together. To 
practise this, teachers need to change their role. They must be able to control what 
happens between different organisations. They also need to encourage people to think 
about how they are learning. The educational value of AI depends on how it is used in 
learning processes. 
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