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Preface

With great enthusiasm and deep personal engagement, I am pleased to present
this volume, “Teacher Training and Student Learning — Past Values, Present
Uncertainties and Future Prospects”, the result of a collective effort born from a
strong and shared conviction: teacher education is today more than ever a dynamic
and evolving field, traversed by complex challenges and extraordinary opportuni-
ties. In recent years, it has undergone radical transformations, driven by techno-
logical innovation, global socio-political shifts, and the continuous evolution of
educational paradigms.

This volume brings together 24 contributions that, like voices in a harmonious choir,
offer a rich, multifaceted, and deeply human perspective on the new directions of
teacher education. Each chapter is an invitation to explore, reflect, and imagine:
from theoretical frameworks to practical field experiences, the contributions present
innovative approaches, emerging methodologies, and reflective strategies designed
to support teachers—both in training and in service—as they navigate increasingly
dynamic, complex, and demanding learning environments.

The pages of this book resonate with lived experiences and diverse perspectives,
shared by researchers and professionals working in varied educational and cultural
contexts. The issues addressed are of critical importance: digital transformation,
sustainability, inclusion, linguistic and cultural diversity, and the redefinition of the
teacher’s professional identity. Through experiential narratives, critical reflections,
and theoretical tools, the authors sketch a vision of teacher education that remains
firmly grounded in the realities of today’s schools, while keeping an eye on the
future.

Despite the diversity of viewpoints, several key themes emerge with clarity and
strength: the centrality of reflective practice, the value of autonomy and agency in
teachers’ professional development, and the urgent need for educational practices
that can effectively respond to both global challenges and local needs.

This volume does not claim to offer definitive answers. On the contrary, it aims to
be an open space for dialogue, experimentation and shared thinking. It embraces
the complexity of the present and transforms it into fertile ground for meaningful
change.

It is an invitation extended to teacher educators, researchers, policymakers, and,
above all, to those who live and breathe the school environment with passion



and dedication: teachers. To them, this volume offers inspiration, tools for reflection,
and authentic opportunities for renewal.
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Chapter?2

Perspective Chapter: Embodied Al
and the Educational Turn - From
Cognition to Situated Presence

Giuseppina Rita Jose Mangione, Pio Alfredo Di Tore
and Filippo Gomez Paloma

Abstract

This chapter explores the transformative potential of embodied artificial intelligence
(Embodied AI) in education, focusing on fragile learning ecologies such as rural schools
and homebound instruction. Grounded in the theoretical framework of embodied
cognition, the work critically reframes educational technology by emphasizing the
bodily, relational, and emotional dimensions of learning. Drawing on international
literature and Italian case studies—particularly those involving small schools and
domiciliary education—it articulates three key axes of analysis: teachers’ professional
reflection in isolated contexts, embodied educational leadership, and student support
in conditions of isolation. Rather than positioning Embodied Conversational Agents
(ECAs) as replacements for human actors, the chapter presents them as relational infra-
structures capable of sustaining presence and promoting situated learning. It argues
for a participatory and co-designed approach to educational Al—one that is sensitive
to the somatic, cultural, and territorial specificities of each educational context—and
envisions Al not as a tool of automation, but as a technology of attention, care, and
educational justice.

Keywords: embodied artificial intelligence, situated learning, educational equity,
rural and homebound education, educational neuroscience

1. Introduction

In recent years, artificial intelligence has emerged as a central vector of
transformation across educational landscapes, catalyzing new forms of instructional
delivery, assessment, and administrative governance. From large-scale learning
analytics systems to adaptive tutoring platforms and generative conversational
agents, Al is often heralded as a solution to inefficiencies and inequities within
contemporary schooling systems. However, a growing body of critical research
underscores the risks of aligning Al exclusively with computational metaphors of
the mind—models that reduce cognition to abstract processing and learning to the
acquisition of discrete content units [1]. This orientation privileges metrics over
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meaning, automation over relation, and generalizability over situatedness—rein-
forcing technocratic logics that risk eroding the relational, ethical, and embodied
dimensions of educational practice.

Such technocentric framings overlook a fundamental insight that has gained
traction across cognitive science, educational theory, and the learning sciences:
cognition is not disembodied. Far from being an activity confined to the brain,
learning emerges as a deeply situated, sensorimotor, and affective process. The
paradigm of embodied cognition, rooted in the work of Varela, Thompson, and
Rosch [2] and later developed by scholars such as Barsalou [3] and Wilson [4],
asserts that knowledge is not abstracted from the body but co-constituted through
it. Perception, gesture, movement, emotion, and spatial awareness are not inci-
dental to thought—they are its very condition of possibility. As Gallagher [5] and
Shapiro [6] argue, the mind is not separate from the world but enacted within it:
cognition is “in the wild,” shaped by bodily experience, environmental affordances,
and social interaction.

In the educational sphere, this shift has prompted a revaluation of traditional
didactic models, moving from content delivery to participatory and embodied
pedagogies. Researchers such as Abrahamson [7] and Shapiro [6] have called for
learning environments that leverage the body’s expressive and perceptual capaci-
ties—foregrounding rhythm, posture, gaze, and gesture as generative elements of
understanding. In mathematics education, for example, embodied design has been
shown to support conceptual development through structured movement and tactile
manipulation. In inclusive education, somatically grounded strategies have been
deployed to foster engagement among neurodiverse learners, emphasizing emotional
co-regulation and sensorimotor feedback [8].

Against this backdrop, a novel and promising frontier is emerging: embodied arti-
ficial intelligence. Rather than viewing Al systems as disembodied cognitive engines,
the embodied Al perspective imagines them as agents capable of participating in
the affective and sensorimotor life of educational contexts. This includes Embodied
Conversational Agents (ECAs) designed to engage learners through multimodal
interaction—gaze alignment, facial expression, intonation, and gesture—mimicking
the rhythms of human communication and providing scaffolding that is not merely
cognitive, but relational and somatic [9, 10].

This reframing of Al opens critical and urgent possibilities—particularly in fragile
or peripheral educational ecologies, such as rural schools, homebound education, and
inclusive classrooms—where the experience of disconnection is not merely techno-
logical but existential. In these contexts, the absence of embodied co-presence can
translate into motivational decline, epistemic marginalization, and emotional desyn-
chronization. Here, embodied Al holds the potential to function not as a replacement
for the teacher or peer, but as a relational prosthesis—an interface that simulates
presence, sustains attention, and affirms the learner’ position within a meaningful,
interactive field.

Crucially, this turn from abstraction to embodiment is not simply a technological
innovation, but a paradigmatic reorientation: one that challenges reductive notions
of intelligence and recovers the ethical, affective, and situated nature of learning.

As educational theorists increasingly contend with the limits of standardization and
automation, embodied Al invites a deeper inquiry: Can technology be made to dwell—
rhythmically, attentively, and responsively—within the embodied life of education?
Not to mechanize it, but to extend, amplify, and resonate with its relational core.
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2. Reframing educational technology through embodied AlI: A situated
response to fragile school ecosystem

In the global educational landscape, Al is increasingly positioned as a transfor-
mative force for innovation, equity, and personalization. From adaptive learning
systems and data-driven assessment tools to conversational agents and virtual tutors,
Al technologies promise to enhance learning pathways and foster inclusive access to
education. Yet critical scholarship has warned that many of these tools are rooted in
narrow cognitivist assumptions that reduce learning to information processing and
pedagogy to content delivery. This instrumental vision fails to capture the complexity
of human cognition as embodied, affective, and socially situated—thus risking the
reinforcement of educational inequalities, particularly in fragile, peripheral, or “non-
standard” learning contexts [11, 12].

The paradigm of embodied cognition, emerging at the crossroads of neuroscience,
phenomenology, and educational theory [13], offers a compelling alternative. It posits
that learning is not a disembodied mental computation but rather a dynamic engage-
ment of the mind, body, and environment—where perception, movement, emotion,
and relational dynamics are co-constitutive of understanding [3, 4]. Educational
design models grounded in this view—such as Abrahamson’s [7] embodied design
framework or Shapiro and Stolz’s [6] somatic pedagogy—call for environments in
which sensorimotor activity, postural orientation, and bodily resonance are not ancil-
lary, but foundational to the construction of meaning.

This embodied turn becomes particularly urgent when applied to two critical
educational ecologies: rural small schools and homebound or domiciliary education.
In both cases, fragility manifests not only through infrastructural and logistical
constraints but also in terms of epistemic discontinuities, relational deprivation, and
pedagogical invisibility. Rural schools across Europe and globally are frequently char-
acterized by teacher shortages, professional isolation, and limited access to peer net-
works or institutional support [14, 15]. Similarly, homebound education—whether
due to chronic illness, environmental risk, or geographic remoteness—places students
outside of the social and embodied life of schooling, threatening their motivation,
affective stability, and developmental continuity [16-18].

Italy presents a particularly salient case. The national network of small and rural
schools has developed over the years as a laboratory of pedagogical resilience, experi-
menting with flexible, community-anchored, and multimodal practices. These were
especially evident during the COVID-19 pandemic, which revealed the importance
of affective anchoring, spatial modulation, and embodied communication in sustain-
ing educational continuity ([19, 20], 2023). Moreover, the country’s domiciliary
education system—serving students in isolated locations or under environmental
constraint—has pioneered relational and somatic pedagogies that privilege affective
co-presence, bodily rhythm, and shared spatial imagination [18].

In these contexts, Embodied Conversational Agents (ECAs)—AI systems capable
of multimodal interaction through gaze behavior, gesture, voice modulation, and
turn-taking rhythm—offer a promising avenue for bridging relational and pedagogi-
cal gaps. When grounded in somatic design principles, such agents may function not
merely as digital assistants, but as relational infrastructures capable of sustaining
teacher reflection, student motivation, and distributed school leadership, even under
conditions of geographic isolation and material fragility.

This chapter therefore poses the following research question:

11
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How can embodied Al be co-designed and integrated to promote equitable,
affectively grounded, and contextually responsive education in rural and homebound
schooling?

In addressing this question, we aim to shift the discourse on educational technol-
ogy from efficiency and automation toward a paradigm of relational embodiment,
pedagogical co-presence, and epistemic justice. Rather than viewing Al as a generic
tool for content delivery, we propose framing it as a co-constructed epistemic partner,
shaped in dialog with local cultures, teacher agency, and student bodies.

The analysis proceeds through three interrelated dimensions. It first examines
how embodied AI can support teachers’ professional reflection in small and isolated
schools—enhancing design thinking, emotional regulation, and retention in condi-
tions of chronic marginalization. It then explores the role of school leadership,
considering how principals operating in fragile school ecologies might rely on somatic
Al agents to sustain distributed, care-oriented governance and overcome the solitude
of administrative roles. Finally, it addresses the student experience of educational
isolation, showing how ECAs can reinforce motivation, participation, and identity
formation in homebound, digitally mediated, or multigrade settings—thus respond-
ing to a broader vision of educational justice [21, 22].

By integrating insights from the international research literature—including per-
spectives from OECD countries [23], rural education reforms [14, 24], and European
comparative studies [12]—this contribution seeks to redefine educational Al not as
scalable automation, but as embodied co-presence, attentive to the lived realities of
learners and educators in fragile educational ecologies.

2.1 Teachers’ professional reflection in isolated settings

In fragile educational contexts—such as small rural schools or homebound
learning environments—teachers often operate in conditions of chronic professional
solitude and structural marginalization. The absence of structured peer dialog,
sustained mentorship, and tailored professional development opportunities weakens
reflective capacity and limits innovation over time [15]. This professional isolation
not only affects morale but also undermines retention, as teachers experience a lack
of pedagogical companionship and epistemic recognition. Within these ecologies,
the integration of Embodied Conversational Agents (ECAs)—Al systems designed
according to the principles of somatic pedagogy [7]—may offer a novel form of
relational infrastructure, acting as epistemic and affective partners in sustaining
professional agency.

As highlighted in recent studies [25], teacher retention in rural areas is deeply tied
to the availability of emotionally sustainable, supportive, and dialogic professional
environments. Yet conventional technologies tend to frame professional development
as cognitive upskilling, overlooking the embodied and affective dimensions of peda-
gogical knowledge. In contrast, ECAs—through multimodal engagement involving
gaze, vocal rhythm, gesture, and spatial sensitivity—can simulate the presence of a
reflective other, offering teachers a dialogic interface for ideation, emotional regula-
tion, and continuous reflection.

Research conducted by reference studies [19, 26] demonstrates that teachers in
rural and remote Italian schools often engage in highly creative, embodied forms of
reasoning grounded in the arrangement of physical space, sensitivity to proxemics,
and responsiveness to affective cues. These practices—which include using bodily ori-
entation to manage multigrade classrooms, structuring attention through movement,
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and modulating relational energy in real time—constitute an ecology of tacit profes-
sional expertise that is rarely formalized in teacher education, yet foundational to
effective practice.

Rather than introducing embodiment, somatically informed ECAs can amplify
and scaffold what is already present in these teachers’ work: the rhythms, tensions,
and spatial logics of classroom life. Such agents can engage educators in reflective con-
versations that integrate both cognitive and bodily awareness, allowing them to name
and analyze their own gestural, emotional, and spatial strategies. In this way, ECAs
may support the externalization of tacit pedagogical knowledge, helping teachers gain
clarity and intentionality about choices that are typically made intuitively and under
pressure [6, 27].

Importantly, these technologies may also contribute to teacher retention in geo-
graphically and relationally isolated systems. By creating a stable, responsive environ-
ment for dialogic reflection—free from judgment or institutional constraint—ECAs
offer teachers an always-accessible space for professional companionship, supporting
both their emotional well-being and their capacity for pedagogical innovation. They
can be particularly effective in promoting metacognitive stance and emotional regula-
tion, key conditions for maintaining motivation and resilience in under-resourced or
non-standard teaching settings.

Ultimately, the value of ECAs in these contexts lies not in delivering content or
evaluating performance, but in their capacity to simulate pedagogical presence:
to mirror the teacher’s rhythm, tone, and intentionality; to co-construct meaning
through embodied dialog; and to sustain the ethical and epistemological depth of
teaching in peripheral educational ecologies. By anchoring Al in situated, affectively
attuned interaction, we move toward a vision of professional development that is not
only scalable but also just, relational, and somatically grounded.

2.2 Embodied leadership and the challenges of rural school management

Educational leadership in rural and peripheral contexts requires more than
managerial competence: it demands an ethically grounded and somatically enacted
praxis that is deeply rooted in the lived complexity of local ecologies. Principals and
middle managers in these territories often preside over archipelagos of small school
sites, physically dispersed across mountainous, island, or infrastructurally marginal
regions, where the continuity of pedagogical vision must be preserved across dis-
tance, difference, and fragmentation. These leaders operate within an ecology of
structural precarity, contending with chronic staff shortages, high turnover, inad-
equate infrastructures, and the pressures of multitasking across geographically and
administratively fragmented school networks [15].

In such contexts, leadership is rarely reducible to administrative rationality. It
unfolds instead as a pedagogy of presence [19], in which authority is exercised not
through distant abstraction but through corporeal and affective immediacy. Walking
through corridors, greeting students by name, modulating tone in a staff meeting,
or sitting beside a teacher during a moment of crisis—these are not incidental ges-
tures, but somatic vectors of governance, anchoring the school in rhythms of care,
recognition, and relational accountability. Leadership, here, is not only strategic; it
is deeply atmospheric, emergent from a meshwork of embodied practices and tacit
knowledges.

Moreover, in these fragile educational ecologies, school leaders function as transla-
tors and mediators—negotiating between ministerial mandates and the sociocultural
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textures of local life. They must reconcile policy imperatives with lived constraints,
often without structured peer support or participatory decision-making frameworks.
This position requires not only organizational intelligence but also emotional literacy,
narrative tact, and ethical imagination. It is a form of leadership that resists automa-
tion, precisely because it is irreducibly relational and contextually improvised.

It is within this terrain that ECAs offer a compelling, though still underexplored,
resource. When designed through the lens of somatic pedagogy and embodied cogni-
tion [6], ECAs become more than tools: they are epistemic companions, capable of
mirroring affect, simulating dialogic encounters, and sustaining meta-reflection in
settings where solitude is structural. Principals may engage with ECAs to rehearse dif-
ficult conversations, model inclusive staff development strategies, or map coordina-
tion between distant sites—all within an emotionally modulated, temporally flexible
space that supports embodied reasoning.

These systems are designed not to issue directives, but to offer reflective scaffolds
that adapt to the user’s tempo, proxemic sensitivity, and communicative posture.
Their value lies in supporting the integrity of relational labor under conditions of
temporal pressure and organizational fragility—extending the leader’s capacity
to maintain coherence, attunement, and ethical discernment across an otherwise
disjointed landscape.

Crucially, such support intersects with the challenge of teacher retention, a well-
documented crisis in rural and remote schools. Numerous studies [15, 25] underscore
the decisive role of school leaders in shaping institutional climates that either nour-
ish or erode professional commitment. Where leadership fosters trust, recognition,
and dialogic engagement, teachers are more likely to remain—not because external
conditions are optimal, but because the relational fabric of the institution sustains
meaning, belonging, and pedagogical purpose. ECAs can contribute to this ecology
of retention, not by enforcing compliance, but by amplifying the leader’s capacity to
listen, to reflect, and to co-regulate the emotional life of the school.

This perspective aligns with international policy frameworks that advocate for
arethinking of educational technology not as an efficiency instrument, but as a
partner in equity, care, and human development [23, 24]. In Italy, the experience of
school leadership during the COVID-19 crisis has demonstrated that resilience in
rural schools depends not only on digital connectivity but also on embodied com-
municative strategies, shared rituals, and affective anchoring—forms of leadership
that ECAs, if co-designed with attention to cultural and pedagogical nuance, can
meaningfully support [27].

Ultimately, reframing educational leadership in rural contexts through the lens
of embodiment and ethical situatedness challenges dominant techno-managerial
paradigms. It opens the possibility of conceiving embodied Al as a technology of
solidarity, one that honors the moral, spatial, and emotional complexities of leading
from the margins. In this vision, ECAs are not substitutes for presence, but mediators
of continuity, empathy, and reflective depth—extending the pedagogical body of
leadership into territories where it is most needed, yet least supported.

2.3 Supporting students in situations of isolation: Embodied Al as relational
and cognitive infrastructure

Students in fragile educational contexts—such as those located in remote
rural areas, archipelagic communities, hospital settings, or domiciliary schooling
under environmental constraint—frequently experience a form of pedagogical
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disconnection that transcends physical separation. It entails relational fragmentation,
exclusion from classroom rituals, limited peer interaction, and a diminished sense

of embodied participation in the intersubjective rhythms of learning [17, 28]. These
conditions risk compromising not only academic achievement but also the student’s
capacity for motivation, self-recognition, and identity formation—dimensions
fundamentally rooted in bodily presence and affective resonance [8].

In these contexts, ECAs—AI systems capable of multimodal interaction through
gaze, gesture, vocal modulation, and turn-taking rhythm—offer a compelling techno-
logical response. Far from being mere content delivery systems, ECAs can function as
relational and cognitive infrastructures, capable of restoring some of the lost vectors
of pedagogical presence. Their ability to simulate co-presence and attuned interaction
enables them to foster motivation, guide emotional regulation, and scaffold reflective
engagement, even in highly constrained digital settings [29, 30].

For students in multigrade classroom, homebound learners due to health or
environmental hazards, or those attending digital learning hubs in infrastructurally
marginal regions, ECAs can act as dialogic companions. By mirroring gestures, posing
contextualized questions, and modulating emotional feedback, these agents con-
tribute to sustaining the learner’ sense of being-seen and being-in-dialog—critical
conditions for both cognitive development and affective well [20, 21, 27]. Such pres-
ence is especially vital in small rural schools, where individualized teacher attention is
often constrained by multigrade dynamics and administrative overload.

Moreover, the somatic responsiveness of ECAs—if grounded in principles of
embodied design—allows for differentiated interaction based on learners’ neurocog-
nitive profiles and affective states. Informed by real-time bodily feedback (e.g., facial
expression, movement, and latency), ECAs can adapt the tempo, tone, and form of
their communication, offering a tailored pedagogical rhythm that resonates with the
learner’s internal states. This dynamic supports students who may otherwise disen-
gage in static or over-standardized environments, including neurodiverse, highly
sensitive, or gifted learners in isolated conditions [8].

Ghimire [16] underscores the importance of affective scaffolding in blended
and rural learning environments, where the absence of embodied feedback loops
often leads to emotional disorientation and reduced executive functioning. ECAs,
by modulating presence through bodily cues, can restore a temporal and emotional
architecture to the learning experience, allowing students to structure their time not
as a flat sequence of digital tasks but as a lived, affectively modulated process.

Crucially, this approach aligns with an equity-based redefinition of educa-
tional adequacy, which posits that the right to education entails not only access
to content but also access to relational continuity, co-presence, and participatory
resonance [17, 23]. In this sense, embodied Al technologies must be conceived not
as neutral tools, but as epistemic and ethical companions, co-constructing a peda-
gogical dialog where the learner’s body, emotion, and environment are central to
meaning-making.

The Italian context offers instructive insights in this regard. The national system
of domiciliary education, developed to serve students in chronic medical care or
living under environmental risk, has historically advanced pedagogical approaches
that privilege relational proximity, affective pacing, and bodily attunement [20].
During the COVID-19 pandemic, these practices were further refined through the
use of multimodal digital strategies that preserved emotional presence under physical
constraints [19, 31]. In such settings, ECAs may act as extensions of these pedagogical
grammars, amplifying their scope while respecting their somatic core.
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In conclusion, ECAs do not aim to replace teachers or peers but rather to mediate
presence where absence would otherwise prevail. By enabling continuity, recognition,
and mutual responsiveness in nonstandard contexts, they contribute to a vision of
educational justice in which embodiment is reinscribed not as a privilege of in-person
schooling but as a right to be reconfigured through responsible, somatically grounded
technology.

3. Toward a participatory and situated Al for education

Reimagining the role of Al in education—particularly in fragile, rural, and home-
bound ecologies—demands a conceptual shift: from automation to relation, from
standardization to situatedness, from instrumental efficiency to epistemic reciprocity.
If educational intelligence is to be augmented through technological means, it must
first be reframed as a deeply embodied, contextual, and participatory phenomenon.

This entails moving beyond the logic of delivery—whether of content, support, or
oversight—and toward a paradigm where Al systems function as co-participants in
pedagogical life. As suggested by Shusterman [32] and more recently by Di Domenico
[33], the body is not a medium to be bypassed by cognition, but a site of knowledge, a
sensorium of meaning, and a relational threshold. In this view, educational spaces—
particularly those shaped by marginality—must be read not as deficits to be overcome
through technological substitution, but as ecosystems of embodied intelligence in
their own right.

In light of this, ECAs represent not just a technical innovation but a philosophical
and pedagogical provocation. Their potential lies not in mimicking human interaction
per se, but in structuring new relational grammars—rhythms of listening, gesture,
emotional pacing, and shared attention—that can sustain presence where it is oth-
erwise threatened. In doing so, ECAs may help counterbalance the affective asym-
metries and spatial inequities that fragment the educational experiences of isolated
teachers and learners.

However, such potential can only be realized if ECAs are not designed “for”
schools, but with and within school communities. As proposed in recent interdisci-
plinary work on somatic and participatory Al [34, 35], co-design must become an
epistemic condition of legitimacy—embedding local values, ethical deliberation,
and narrative intelligibility into every layer of the system. This means respecting the
rhythms of rural schools, the embodied imagination of homebound students, and the
tacit expertise of educators navigating everyday fragility.

Participatory design also entails embracing territoriality as an educational actor.
As the Italian network of small and domiciliary schools has shown, the school is never
just a building, but a relational infrastructure rooted in community histories, spatial
memory, and somatic rituals [20]. A truly situated AI must therefore be capable of
inhabiting space—not abstractly, but through a poetics of proximity, resonance, and
attunement.

From a policy standpoint, this implies a reorientation of digital agendas away
from mere scalability and toward digital justice—a framework attentive to ecological
specificities, relational ethics, and epistemic diversity [23, 24]. Embodied Al must not
deepen the rift between central systems and peripheral schools, but rather amplify
the pedagogical sovereignty of those working at the margins: teachers who improvise
with care, leaders who govern through presence, and learners who construct meaning
through gesture, silence, and breath.
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In this sense, the challenge is not how to make AI more “human,” but how to make
it more educationally humane. That is, capable of entering the classroom not as a
panoptic observer or instructional automaton, but as a rhythmically attuned inter-
locutor, contributing to the plural, affective, and place-based intelligence that makes
learning possible.

Thus, toward a future of participatory, embodied, and situated Al, the question is
not whether machines can teach, but how technology can learn to dwell in the fragile
yet resilient ecologies of human education.

4. Looking ahead: The future of embodied Al in education

The development of embodied and contextually responsive artificial intelligence
in education remains, for now, in a nascent and exploratory phase. Yet the experiences
discussed—ranging from the solitude of rural teachers to the adaptive leadership of
small school principals, and the vulnerable positioning of homebound students—
already point toward the emergence of a new paradigm. Embodied Al, especially
when instantiated through somatically attuned ECAs, reveals a unique potential to
sustain those dimensions of educational life that are most often threatened by dis-
tance, fragmentation, or marginalization. These systems are not simply interactive
technologies; they are becoming, when appropriately designed and situated, infra-
structures of presence—capable of supporting relational continuity, reflective dialog,
and affective anchoring within fragile educational ecologies.

The road ahead demands a profound rethinking of how such systems are conceived
and integrated. Embodied Al must not be imagined as an external solution imposed
upon schools, but rather as an evolving partner shaped within and through educational
communities. Its legitimacy and efficacy depend on participatory processes of design
that center the lived experiences, values, and bodily knowledge of those who teach and
learn. Co-design, in this sense, becomes not only a methodological strategy but also an
epistemological stance—one that affirms education as a relational, cultural, and situ-
ated practice. When Al systems are built with teachers, students, and local communi-
ties—as opposed to for them—they are more likely to embody the textures of meaning
that make pedagogical interaction both ethical and transformative.

This relational vision also carries with it significant ethical and regulatory implica-
tions. As embodied Al systems increasingly interact with the emotional, somatic, and
cognitive rhythms of learners and educators, questions arise about the interpretation
of bodily data, the emotional modulation of agents, and the boundaries between
support and surveillance. Ensuring privacy, consent, and transparency is not enough;
what is needed is a new ethical grammar that is capable of attending to the intercor-
poreal and affective dynamics of educational space. The intimacy of pedagogical
relationships—particularly in contexts of vulnerability—demands that Al systems
respond with sensitivity and restraint, honoring the asymmetries and responsibilities
embedded in any act of care.

Moreover, the integration of embodied Al should not be seen as a substitution for
human presence, but rather as a form of augmentation—a way of enriching hybrid
ecologies where human and non-human agents co-construct learning environments
grounded in attention, rhythm, and mutual recognition. In such ecosystems, Al
becomes part of the choreography of education, not through automation, but through
resonance: helping to sustain the micro-gestures of attunement, the pauses of reflec-
tion, and the embodied synchrony that defines meaningful pedagogical encounters.
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To realize this potential, the professional formation of educators must evolve.
Teachers and school leaders need opportunities not only to develop digital fluency
but also to cultivate somatic awareness, emotional literacy, and reflective capacity in
their engagement with technology. Training programs that foreground the embodied
dimensions of teaching can equip educators to navigate the complexities of working
alongside intelligent systems—not as passive users, but as informed interlocutors who
understand how Al mediates attention, emotion, and power in the classroom.

Ultimately, the future of artificial intelligence in education does not lie in perfect-
ing the logics of automation or scalability. It lies, rather, in cultivating technologies
that are capable of listening—rhythmically, affectively, and culturally—to the needs
of those they serve. Embodied Al, if rooted in dialogical and ethical co-design, may
allow us to move from an educational paradigm based on the transmission of infor-
mation to one grounded in intersomatic resonance, where knowledge is not merely
delivered, but co-enacted through gesture, gaze, rhythm, and relation. In such a
vision, learning is no longer an abstract process detached from the body—it becomes
a shared movement, a choreography of understanding that unfolds between human
beings and the systems they shape, together.

Notes
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