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Abstract. Contemporary educational leadership is increasingly mobilized to 

address digital transformation, student and teacher well-being, and inclusive 

education. Yet, these domains are predominantly operationalized as parallel and 

additive agendas, resulting in fragmented interventions that fail to reconfigure 

learning environments at a systemic level. A critical gap emerges in leadership 

studies: the absence of integrative models capable of accounting for the co-

constitutive nature of cognitive, technological, and socio-emotional processes in 

contemporary education. 

Grounded in Embodied Cognition (Varela et al., 1991; Shapiro, 2019) and 

ecological approaches to learning, the paper proposes the Embodied Ecological 

Leadership Model (EELM). The model conceptualizes leadership as a design-

oriented function that operates through the orchestration of four interdependent 

dimensions: embodied experience, artificial intelligence as adaptive mediation, 

systemic well-being, and ecological inclusion. 

Within this model, artificial intelligence is reframed as a relational and adaptive 

infrastructure shaping learning processes (Holmes et al., 2022), while well-being 

is treated as a structural indicator of system sustainability rather than an ancillary 

outcome (OECD, 2021). Inclusion is conceptualized as an emergent property of 

responsive and accessible environments, in alignment with European policy 

priorities on equity and participation (European Commission, 2020, 2022). 

By shifting leadership from managerial coordination to ecological design, the 

EELM offers a theoretically grounded and operationalizable model for 

reconfiguring educational systems. The paper contributes to international debates 

by advancing a systemic perspective that enables replicable analysis and 

intervention across micro, meso, and macro levels of educational practice. 
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1 Introduction 

In recent years, educational leadership has been increasingly called upon to respond to 

a set of converging and, at times, competing priorities, including digital transformation, 

inclusive education, and the promotion of student and teacher well-being. These prior-
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ities are strongly reflected in international policy agendas, particularly within the Eu-

ropean context, where strategic frameworks have emphasized the need for equitable, 

digitally enhanced, and sustainable education systems (European Commission, 2020, 

2022). At the same time, the rapid expansion of artificial intelligence in education has 

further intensified expectations placed on schools and educational leaders (Popenici & 

Kerr, 2017), requiring new forms of organizational, pedagogical, and ethical respon-

siveness (Avolio et al., 2014; Holmes et al., 2022; Zawacki-Richter et al., 2019; Savino 

et al., 2025). 

Despite this growing complexity, current approaches to educational leadership tend 

to address these domains as largely discrete areas of intervention. Digital innovation is 

often implemented through the adoption of technological tools, well-being is framed 

within support programs or socio-emotional learning initiatives, and inclusion is ap-

proached through targeted or compensatory measures. While each of these areas has 

generated significant research and practice-based advancements, their parallel develop-

ment has resulted in a structural fragmentation that limits their transformative potential 

(Fullan, 2016; Leithwood et al., 2020). 

This fragmentation reflects a deeper epistemological issue within leadership studies: 

the persistence of an underlying additive logic, whereby innovation is conceived as the 

accumulation of interventions rather than as a reconfiguration of the conditions that 

shape learning processes. In such a perspective, leadership is predominantly understood 

as coordination, implementation, or management of change, rather than as a generative 

process capable of redesigning educational environments in systemic terms. 

At the same time, developments in the learning sciences have increasingly chal-

lenged reductive and disembodied conceptions of learning, emphasizing instead its sit-

uated, relational, and embodied nature. In particular, Embodied Cognition has demon-

strated that cognitive processes cannot be separated from sensorimotor and affective 

dynamics, but emerge through ongoing interaction with the environment (Varela et al., 

1991; Shapiro, 2019). Parallel ecological perspectives have further highlighted the sys-

temic and co-constitutive nature of learning environments, where material, social, and 

technological dimensions interact in non-linear ways (Barron, 2006; Lemke, 2000). 

These theoretical advancements have only partially informed leadership research, 

which continues to rely on frameworks that insufficiently account for the complexity 

of contemporary educational systems. In particular, the role of emerging technologies-

especially artificial intelligence-has often been framed in instrumental terms, overlook-

ing its potential as a mediating infrastructure capable of shaping learning dynamics, 

interactions, and forms of participation (Holmes et al., 2022). Similarly, well-being and 

inclusion are frequently treated as outcomes or objectives, rather than as systemic prop-

erties that emerge from the quality of the educational environment as a whole (OECD, 

2021). 

Against this backdrop, the argument advanced here is that a conceptual shift is 

needed in educational leadership, moving from a managerial and additive paradigm 

toward a systemic and design-oriented perspective. Specifically, it proposes to recon-

ceptualize leadership as the intentional design and regulation of integrated learning 

ecologies, in which embodied experience, technological mediation, well-being, and in-

clusion are understood as interdependent and dynamically co-evolving dimensions. 
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To address this gap, the paper introduces the Embodied Ecological Leadership 

Model (EELM), a theoretically grounded and operationalizable model that articulates 

leadership as a process of ecological orchestration (Uhl-Bien et al., 2007) rather than 

managerial coordination. The model aims to provide a coherent framework for analyz-

ing and guiding educational practices across different levels of the system, offering a 

basis for more integrated, sustainable, and inclusive forms of innovation. 

By bringing together insights from learning sciences, educational leadership, and 

policy frameworks, this contribution seeks to advance the international debate by of-

fering a model that is both conceptually robust and practically relevant, capable of sup-

porting the reconfiguration of educational systems in response to contemporary chal-

lenges. 

2 The Embodied Ecological Leadership Model (EELM) 

2.1 Epistemological positioning 

The Embodied Ecological Leadership Model (EELM) is grounded in the assumption 

that contemporary educational processes cannot be adequately interpreted through lin-

ear or additive frameworks. Rather, they emerge from the dynamic interplay of cogni-

tive, technological, and socio-emotional dimensions within complex systems. In this 

sense, the model draws on Embodied Cognition (Varela et al., 1991; Shapiro, 2019) 

and ecological perspectives on learning (Barron, 2006), which conceptualize 

knowledge as situated, relational, and co-constructed through interaction with the en-

vironment. 

Within this epistemological frame, leadership is reconceptualized as a design-ori-

ented and regulatory process. Rather than coordinating discrete interventions, it oper-

ates on the conditions under which learning becomes possible, shifting from an inter-

vention-based logic to a condition-based perspective. The focus thus moves from man-

aging innovation to configuring learning environments as integrated and evolving sys-

tems. 

2.2 Core dimensions as an integrated ecology 

From this standpoint, the EELM articulates four interdependent dimensions-embodied 

experience, artificial intelligence as adaptive mediation, systemic well-being, and eco-

logical inclusion-not as separate domains of action, but as co-constitutive components 

of a single experiential ecology. 

The embodied dimension foregrounds the role of sensorimotor and affective pro-

cesses in learning, emphasizing that cognition unfolds through situated interaction ra-

ther than abstract transmission. Educational environments, in this sense, are not neutral 

containers but spaces of action, where perception, movement, and emotion actively 

contribute to meaning-making. 

Within the same ecological configuration, artificial intelligence is reframed beyond 

its instrumental function, as an adaptive mediating infrastructure capable of shaping 
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learning trajectories, interaction patterns, and forms of participation (Holmes et al., 

2022). Its role is not external to pedagogy but internal to the dynamics through which 

learning environments are continuously modulated. 

At the same time, well-being is repositioned as a structural indicator of system qual-

ity, reflecting the sustainability of engagement and the balance between cognitive de-

mands and emotional resources (OECD, 2021). Rather than being addressed through 

isolated interventions, it emerges from the quality of interactions that characterize the 

system as a whole. 

In parallel, inclusion is conceptualized as an emergent property of environments de-

signed for variability and accessibility. This perspective aligns with European policy 

orientations on equity and participation (European Commission, 2020, 2022), while 

moving beyond compensatory approaches toward the anticipatory design of flexible 

and responsive learning systems. 

Taken together, these dimensions define an ecological configuration in which learn-

ing is not the result of isolated inputs, but of the continuous interaction among embod-

ied, technological, and socio-relational processes. 

2.3 System dynamics and ecological orchestration 

A defining feature of the EELM lies in its rejection of linear or hierarchical relation-

ships among dimensions. Instead, the model is grounded in a logic of co-determination, 

whereby each dimension simultaneously shapes and is shaped by the others. In this 

sense, changes within one domain reverberate across the entire system, producing ef-

fects that cannot be reduced to single variables. 

For instance, AI-mediated feedback processes may influence emotional engagement 

and, consequently, well-being; embodied interaction may reshape patterns of participa-

tion and accessibility; inclusive design may affect both cognitive engagement and the 

ways in which technology is experienced and utilized. These interdependencies high-

light the need for a form of leadership capable of engaging with systemic complexity. 

Within this framework, leadership is conceptualized as a process of ecological or-

chestration, involving the continuous alignment and regulation of interdependent con-

ditions. This implies a shift from static planning toward adaptive and iterative design 

processes, in which responsiveness to emerging dynamics becomes a central compe-

tence. 

2.4 Operationalization and replicability 

To ensure its applicability across contexts, the EELM defines a set of operational pa-

rameters that allow it to function both as an analytical lens and as a guide for practice. 

First, the model identifies the learning environment as the primary unit of analysis, 

understood as an integrated system rather than as a collection of discrete interventions 

or actors. This shift enables a more coherent interpretation of educational processes, 

focusing on configurations rather than isolated elements. 

Second, the model translates its core dimensions into observable indicators. The em-

bodied dimension can be examined through levels of sensorimotor engagement and 
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interaction patterns; AI mediation through degrees of adaptivity, feedback mechanisms, 

and personalization processes; well-being through indicators such as perceived stress, 

engagement, and sustainability over time; and inclusion through accessibility, variabil-

ity of participation, and the reduction of structural barriers. 

Finally, the model operates across three interconnected levels-micro, meso, and 

macro-corresponding respectively to classroom practices, school organization, and pol-

icy frameworks. This multi-level articulation ensures that the model can support both 

localized interventions and systemic analysis, maintaining coherence across different 

scales of educational action. 

2.5 Model contribution 

The EELM (Fig.1) addresses a persistent limitation in educational leadership research, 

namely the lack of integrative models capable of accounting for the systemic and co-

constitutive nature of contemporary educational processes. By reframing leadership as 

a design-oriented practice, the model moves beyond additive approaches to innovation 

and offers a structured perspective for understanding and guiding complex educational 

systems. In doing so, it establishes a conceptual and operational bridge between learn-

ing sciences, technological mediation, and policy frameworks, supporting the develop-

ment of more coherent, sustainable, and inclusive forms of educational transformation. 

 

Fig. 1. The Embodied Ecological Leadership Model (EELM). 

The model conceptualizes the learning environment as an integrated system shaped 

by the dynamic interaction of four interdependent dimensions: embodied experience, 

artificial intelligence as adaptive mediation, systemic well-being, and ecological inclu-

sion. These dimensions operate through processes of co-determination, represented by 

bidirectional relationships, rather than linear causality. Educational leadership is 
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framed as an ecological orchestration function that regulates and aligns these dimen-

sions across multiple levels of the system (micro, meso, and macro). The figure illus-

trates how learning emerges from the continuous interaction among cognitive, techno-

logical, and socio-relational processes within a unified ecological configuration. 

3 Discussion 

The Embodied Ecological Leadership Model (EELM) intervenes contemporary debates 

in educational leadership by addressing a structural limitation that remains insuffi-

ciently theorized: the persistent fragmentation between technological innovation, well-

being initiatives, and inclusion practices. While these domains have been extensively 

developed within both research and policy agendas, they are still predominantly oper-

ationalized as parallel and additive areas of intervention. This condition limits their 

capacity to generate systemic transformation, as innovations tend to remain localized, 

episodic, or weakly integrated within the broader educational environment (Fullan 

2016; Leithwood et al. 2020). 

From this perspective, the model challenges a dominant assumption underlying 

many leadership approaches, namely that change can be effectively achieved through 

the accumulation and coordination of discrete initiatives. Such an additive logic, alt-

hough operationally functional, does not adequately capture the interdependencies that 

characterize contemporary learning systems. As a result, even well-designed interven-

tions often fail to produce sustainable impact, precisely because they do not engage 

with the conditions that structure learning as a systemic process. 

The EELM responds to this limitation by reframing leadership as a form of ecolog-

ical design. What distinguishes the EELM from existing leadership models is not the 

identification of new domains, but the reconceptualization of their relationships as co-

constitutive, dynamically interdependent, and design-sensitive within integrated learn-

ing ecologies. This shift entails a redefinition of the object of leadership itself: rather 

than focusing on programs, tools, or isolated strategies, leadership operates on the con-

figuration of conditions through which learning emerges. In doing so, the model aligns 

leadership theory with developments in the learning sciences, particularly those 

grounded in Embodied Cognition (Varela et al., 1991; Shapiro, 2019), which emphasize 

the situated, relational, and embodied nature of cognition. By integrating these perspec-

tives, the EELM extends leadership beyond organizational and managerial paradigms, 

positioning it within a broader epistemological framework that foregrounds interaction, 

emergence, and co-constitution. 

The model’s central contribution lies in its reinterpretation of artificial intelligence 

within educational contexts. Rather than treating AI as an external tool to be adopted 

or managed, the EELM conceptualizes it as an adaptive mediating infrastructure em-

bedded within learning ecologies. This perspective challenges both instrumental and 

techno-deterministic narratives, emphasizing instead the need for leadership practices 

capable of governing the relational, data-driven, and adaptive dynamics of AI (Holmes 
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et al., 2022). In this sense, technological integration becomes inseparable from the de-

sign of learning environments and from the quality of interactions that these environ-

ments sustain. 

A parallel reconceptualization applies to well-being and inclusion. In contrast to ap-

proaches that treat them as objectives or outcomes, the EELM frames both as emergent 

properties of system quality. Well-being reflects the sustainability of engagement and 

the balance between cognitive demands and emotional resources, while inclusion sig-

nals the capacity of the environment to accommodate variability without resorting to 

compensatory logic. This interpretation is consistent with European policy orientations 

that emphasize equity, participation, and holistic school development (European Com-

mission, 2020, 2022), while offering a more coherent theoretical grounding for their 

implementation. 

The systemic orientation of the model may appear, at first glance, to resonate with 

ecological frameworks in developmental psychology, particularly the work of Urie 

Bronfenbrenner (1979). While such approaches have been instrumental in highlighting 

the multi-layered structure of human development across nested environmental sys-

tems, the EELM departs from this tradition in several key respects. Rather than organ-

izing contexts into hierarchical levels, the model emphasizes processes of co-determi-

nation among dimensions that are not reducible to discrete layers. In this sense, the 

ecological perspective adopted here is not primarily structural, but relational and dy-

namic. 

This distinction becomes particularly relevant in contemporary educational contexts, 

where the boundaries between physical and digital environments are increasingly 

blurred, and where learning processes unfold across hybrid and continuously evolving 

spaces. Under these conditions, static or level-based representations of context risk 

oversimplifying the complexity of educational experience. The EELM extends ecolog-

ical thinking by integrating insights from learning sciences and technology-enhanced 

education, offering a model capable of accounting for emergence, adaptivity, and sys-

temic interdependence. 

Importantly, the model does not seek to replace established approaches to educa-

tional leadership, such as transformational, distributed, or instructional leadership. Ra-

ther, it reconfigures their underlying logic by introducing a systemic lens that fore-

grounds interdependence and design. In doing so, it complements existing frameworks 

while addressing their limitations in accounting for the complexity of contemporary 

educational environments. 

At the same time, the EELM raises significant challenges for both research and prac-

tice. Its emphasis on ecological design requires a rethinking of leadership competen-

cies, extending beyond managerial and administrative skills toward capacities related 

to complexity management, environmental analysis, and adaptive design. Furthermore, 

the operationalization of such a model calls for methodological approaches capable of 

capturing multidimensional processes, including the integration of qualitative and 

quantitative indicators and the use of multimodal data. 

Finally, while the EELM is proposed as a conceptual model, its relevance ultimately 

depends on its capacity to inform empirical investigation. Future research should there-

fore explore its application across different educational contexts, examining how the 
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orchestration of embodied, technological, and socio-emotional dimensions influences 

learning processes, participation patterns, and system sustainability. In particular, stud-

ies adopting longitudinal and multi-level designs may offer valuable insights into the 

dynamic evolution of learning ecologies and the role of leadership in shaping them. 

4 Conclusions 

This paper has advanced a reconceptualization of educational leadership as a systemic 

and design-oriented practice, capable of addressing the increasing complexity of con-

temporary learning environments. By moving beyond additive and intervention-based 

approaches, the Embodied Ecological Leadership Model (EELM) positions leadership 

as a process of ecological orchestration, in which embodied experience, artificial intel-

ligence, well-being, and inclusion are understood as interdependent dimensions of a 

unified system. 

In doing so, the model contributes to bridging a critical gap between leadership stud-

ies and the learning sciences, offering a perspective that foregrounds interaction, emer-

gence, and co-determination. Its value lies not only in its theoretical integration, but 

also in its potential to support more coherent and sustainable forms of educational trans-

formation across different levels of practice. 

At the same time, the adoption of an ecological perspective on leadership raises new 

challenges, particularly in relation to professional competencies and methodological 

approaches. Addressing these challenges represents a key direction for future research, 

aimed at further refining and empirically grounding the model within diverse educa-

tional contexts. 
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