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 In response to rapid technological shifts, ecological crises, and 

evolving sociocultural landscapes, education systems must move 

beyond reform toward systemic reinvention. This review introduces 

EduGenesis 2040, a visionary framework that integrates artificial 

intelligence (AI), futures thinking, and sustainability-first learning 

architectures to reimagine education beyond 2040. Adopting a critical 

narrative review methodology, it synthesizes research from 2010 to 

2025 across major academic databases including Scopus, Web of 

Science, and ERIC. The study examines AI's potential in adaptive 

learning and automation, the application of foresight tools such as 

scenario planning and the Delphi method, and pedagogical models 

aligned with the UN Sustainable Development Goals. While these 

domains have advanced independently, the review identifies major 

gaps, particularly the lack of integrated AI-sustainability frameworks 

and the limited use of futures methodologies in educational design. To 

address these deficiencies, the paper proposes the EduGenesis 2040 

Framework, built around four foundational pillars: technological, 

ecological, cognitive, and ethical. This model envisions future-ready 

Keywords: 

EduGenesis 2040, AI in 

Education, Futures 

Thinking, Sustainability-

First Learning, 

Regenerative Pedagogy, 

Post-2040 Education and 

Educational Innovation. 

 

 



         The Academic                                                                                        Volume 3 | Issue 6 | June 2025 

Ms. Palwinder Kaur, Ms. Muskan Takiar                                                                                     Page | 1646 

educational systems that are intelligent, regenerative, and grounded in 

ethical and environmental responsibility. The review concludes by 

outlining actionable pathways for research and policy, calling for a 

shift toward education that is anticipatory, equitable, and sustainable. 

Introduction 

The global education landscape stands at a critical inflection point. As artificial intelligence becomes 

increasingly embedded in social, economic, and cognitive processes, and as humanity confronts 

intensifying ecological degradation and social inequity, education systems worldwide face an urgent 

imperative to evolve beyond legacy models. The convergence of deep technological innovation with 

mounting sustainability crises presents not only a challenge, but also a generational opportunity: to 

fundamentally reimagine how, why, and for whom we educate. Within this context, the present review 

introduces EduGenesis—a future-oriented framework that integrates the transformative potential of AI, 

the anticipatory lens of speculative futures, and the ethical imperative of sustainability-first design. 

EduGenesis is not simply a vision of reform; it represents an ontological shift in the way learning is 

conceived, delivered, and valued in the post-2040 era. 

In envisioning this emergent paradigm, three interdisciplinary forces come into focus. First, the 

rapid advancement and convergence of artificial intelligence technologies are reshaping pedagogical 

structures, learner agency, and institutional governance. Second, speculative futures methodologies offer 

critical tools for navigating uncertainty and imagining alternative educational trajectories in a world 

marked by volatility. Third, sustainability-first learning architectures call for a profound ecological and 

ethical recalibration of education, embedding planetary stewardship into the core of teaching and 

learning. This review critically synthesizes these forces to articulate a comprehensive theoretical 

framework for EduGenesis 2040 an integrative vision that aligns intelligent systems, futures literacy, and 

regenerative education with the long-term survival and flourishing of both people and planet. 

Foundations of EduGenesis: Reimagining Education for a Post-2040 World: Global education is at a 

critical juncture, shaped by ecological instability, digital acceleration, and socio-economic upheaval. In 

response, the concept of EduGenesis is introduced as a new educational paradigm that moves beyond 

traditional reform. It envisions education as an intelligent, regenerative, and future-oriented ecosystem 

one that aligns technological innovation with ecological integrity and human development. This model 
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departs from uniform, centralized systems, instead promoting adaptive, decentralized approaches 

grounded in sustainability and global justice (UNESCO, 2023; Hicks, 2022). 

AI Convergence in Education: AI convergence refers to the deep integration of technologies like 

machine learning, natural language processing, and generative models into educational systems. It 

transforms teaching, learning, assessment, and governance by enabling personalized, scalable, and 

context-aware experiences (Luckin et al., 2022; Holmes et al., 2021). Beyond tools, AI reshapes 

pedagogical logic introducing ethical complexities around surveillance, bias, and agency (Selwyn & 

Jandrić, 2023). These shifts demand rethinking teacher roles and learner autonomy in increasingly data-

driven environments. 

Speculative Futures Thinking in Education: Speculative futures thinking has emerged as a key 

methodology for navigating uncertainty in education. Unlike conventional planning based on past trends, 

it explores diverse and often uncertain scenarios through tools like design fiction, backcasting, and 

futures literacy (Miller, 2018; Vervoort & Gupta, 2021). Applied to education, it encourages critical 

imagination and prepares learners to anticipate and respond to climate disruption, automation, and 

geopolitical change (OECD, 2023). This approach fosters adaptability, systemic awareness, and agency 

in shaping preferable futures. 

Sustainability-First Learning Architectures: Sustainability-first learning reimagines education through 

ecological, ethical, and regenerative design principles. These models embed sustainability not only in 

curricula but also in campus design, governance, and pedagogy (Sterling, 2022; Arjen et al., 2023). 

Inspired by frameworks like green pedagogy and circular education, they emphasize co-evolutionary 

learning where learners and environments shape each other through mutual renewal (Wals & Dillon, 

2022). The focus shifts from learning about sustainability to learning as part of sustainable systems. 

1.2 SIGNIFICANCE OF THE STUDY 

This study introduces a novel, interdisciplinary framework—EduGenesis—that integrates artificial 

intelligence, futures thinking, and sustainability-first learning to address the urgent need for systemic 

educational transformation beyond 2040. While each of these domains has been explored independently, 

their convergence remains underdeveloped in both theory and practice. By synthesizing technological 

innovation with ecological ethics and anticipatory design, this review advances a comprehensive model 

for reimagining education in the face of accelerating automation, environmental degradation, and social 
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complexity. The significance of this study lies in its formulation of an adaptive, ethically grounded 

educational paradigm that is AI-enabled, future-literate, and ecologically responsible. It offers a 

foundational contribution for scholars, policymakers, and practitioners seeking to align educational 

systems with long-term human and planetary well-being in the post-Anthropocene era. 

1.3 OBJECTIVES OF THE STUDY 

This review aims to achieve the following specific objectives: 

1. To examine how artificial intelligence is converging with educational systems and transforming 

pedagogy, personalization, and institutional design. 

2. To explore the application of speculative futures methodologies in educational planning and 

foresight. 

3. To define and classify sustainability-first learning architectures, including regenerative and 

ecocentric models. 

4. To identify the intersections between AI, futures thinking, and sustainability in shaping future 

education. 

5. To propose a conceptual framework for EduGenesis as a post-2040 educational model. 

2. METHODOLOGY OF THE REVIEW 

This study employs a critical narrative review methodology. This approach was selected due to the 

interdisciplinary and conceptual nature of the topic, which spans diverse domains including artificial 

intelligence in education, futures studies, and sustainability science. A critical narrative review enables 

the synthesis of heterogeneous theoretical perspectives and empirical studies, offering a nuanced 

evaluation of emerging trends, conceptual frameworks, and unresolved tensions in the literature. 

Where applicable, elements of systematic review methodology—such as structured 

inclusion/exclusion criteria and quality assessment—were integrated to enhance methodological 

transparency and rigor. 

2.1 Databases and Sources of Literature 
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A comprehensive literature search was conducted across the following academic databases and 

repositories to ensure breadth and depth: 

 Scopus 

 Web of Science 

 ERIC (Education Resources Information Center) 

 SpringerLink 

 Elsevier ScienceDirect 

 Google Scholar 

 Taylor & Francis Online 

 JSTOR 

 SAGE Journals 

2.2 Search Strategy 

The literature search was conducted using advanced Boolean logic combined with controlled vocabulary 

(e.g., MeSH terms where applicable). The search strategy involved combinations of the following 

keywords and phrases: 

 Artificial intelligence in education 

 AI convergence and pedagogy 

 Futures thinking in education 

 Speculative futures + scenario planning + education 

 Sustainability education/green pedagogy/regenerative learning 

 Post-2040 education 

 Educational transformation +AI+climate literacy 

Boolean operators were used to refine results, alongside filters such as publication date range, peer-

reviewed status, and language (English only). 

2.3 Inclusion and Exclusion Criteria 

 Inclusion Criteria: 

 Peer-reviewed journal articles, conference proceedings, and institutional reports 
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 Publications from 2010 to 2025 

 Studies explicitly addressing AI in education, futures methodologies, or sustainability in 

pedagogy 

 Conceptual, theoretical, and empirical studies relevant to the scope of EduGenesis 

 Exclusion Criteria: 

 Non-English publications 

 Non-peer-reviewed blog posts, editorials, or opinion pieces 

 Studies focusing exclusively on technical AI development without educational relevance 

 Literature without relevance to post-2040 or future-oriented educational paradigms 

2.4 Timeframe of Literature 

The review covers publications from January 2010 to June 2025, encompassing foundational works as 

well as the most recent research and theoretical advancements. This timeframe captures both early 

explorations into AI and sustainability in education, and the evolving discourse in futures studies. 

2.5 Quality Assessment Protocol 

To ensure the academic reliability of included sources, studies were evaluated using adapted criteria from 

the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. 

Although this is primarily a critical narrative review, elements such as transparency, replicability, and 

methodological soundness were prioritized. 

Each source was assessed based on: 

 Research design quality (empirical rigor, conceptual clarity) 

 Relevance to the topic and objectives 

 Source credibility (peer-reviewed status, impact factor of journal) 

 Theoretical depth and interdisciplinary integration 
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2.6 Data Extraction and Synthesis Method 

The data extraction process followed a thematic synthesis approach. Key findings, concepts, and 

frameworks were identified, coded, and categorized across three major thematic domains: 

a) AI Convergence in Education 

b) Speculative Futures and Educational Foresight 

c) Sustainability-First Learning Models 

Cross-cutting patterns, conceptual linkages, contradictions, and research gaps were synthesized into a 

coherent structure. Visual mapping tools and analytical matrices were also employed to trace the 

evolution of ideas and identify emergent intersections relevant to the EduGenesis framework. 

5. THEMATIC LITERATURE REVIEW 

5.1 AI Convergence in Contemporary Education 

Recent advances in AI—from expert systems to generative models like GPT-4—have transformed 

education by enabling adaptive learning, intelligent tutoring, and personalized feedback (Holmes et al., 

2021). AI supports tailored instruction, automated grading, and real-time analytics, optimizing both 

teaching and administration (Zawacki-Richter et al., 2019). 

However, this convergence raises ethical concerns. Algorithmic bias, digital exclusion, and surveillance 

highlight the need for transparent, inclusive AI systems (Williamson & Eynon, 2020). The EduGenesis 

model emphasizes AI integration grounded in ethics, equity, and diversity. 

5.2 Futures Thinking and Speculative Education 

Futures thinking uses methods like the Delphi technique and scenario planning to explore educational 

possibilities amid uncertainty (OECD, 2022). Rather than projecting a single future, it values diverse, 

participatory visions. 

By 2040, education may include AI co-learning, augmented cognition, and decentralized 

knowledge systems (Facer, 2016). Futures literacy helps learners develop adaptability and ethical 

awareness, preparing them for rapidly evolving and intergenerational learning contexts. 



         The Academic                                                                                        Volume 3 | Issue 6 | June 2025 

Ms. Palwinder Kaur, Ms. Muskan Takiar                                                                                     Page | 1652 

5.3 Sustainability-First Learning Architectures 

In response to climate change, sustainability has become a core concern in educational design. 

Sustainability-first models encompass eco-friendly infrastructure, regenerative pedagogy, and low-carbon 

technologies (Sterling, 2021). 

UN SDG Target 4.7 has expanded climate literacy and systems thinking (UNESCO, 2023). 

Digital minimalism and biomimicry further support environmental goals while promoting an ecological 

mindset aligned with EduGenesis. 

5.4 EduGenesis 2040: The Convergent Framework 

EduGenesis 2040 unites AI, futures thinking, and sustainability into a coherent educational vision. It goes 

beyond reform to propose a systemic reimagining focused on ethical innovation, regenerative learning, 

and future-readiness. 

Realizing this model requires adaptive pedagogy, inclusive policies, and sustainable 

infrastructure. Grounded in post-constructivism and eco-humanism, EduGenesis offers a resilient 

framework for education in a complex, uncertain future. 

6. ISSUES AND CHALLENGES 

6.1 Ethical Dimensions of AI in Education 

AI in education raises ethical concerns around data surveillance, algorithmic bias, and learner autonomy. 

Many systems function as opaque “black boxes,” limiting transparency in decision-making (Williamson 

& Eynon, 2020). These risks are magnified for marginalized learners. Ethical implementation must 

embed justice, transparency, and dignity from the outset—not as retroactive fixes. 

6.2 Access Disparities and the Digital Divide 

Digital inequality remains a major barrier to inclusive AI education. Reliable internet, advanced devices, 

and language adaptability are often inaccessible to learners in remote, low-income, or diverse linguistic 

contexts (UNESCO, 2023). Ensuring equitable access is essential for EduGenesis to be globally inclusive 

and effective. 
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6.3 Cultural Relevance and Local Contexts 

Many AI tools reflect Western-centric assumptions, often ignoring Indigenous and local epistemologies 

(Knox, 2020). This can lead to cultural misalignment in curricula and pedagogy. EduGenesis must 

support intercultural adaptability and pluralistic knowledge, resisting one-size-fits-all models. 

6.4 Epistemological Tensions in AI-Led Learning 

AI tends to favor quantifiable outcomes, potentially sidelining emotional, ethical, and experiential 

learning. Algorithms risk reinforcing existing biases under a veneer of neutrality. Educators must 

redefine what counts as valid knowledge to avoid reductionist approaches. 

6.5 Resistance to Transformative Change 

Institutional inertia, outdated policies, and fear of job loss hinder innovation. Educators may resist AI due 

to lack of training or philosophical concerns. Overcoming resistance requires visionary leadership, trust-

building, and professional support to frame transformation as opportunity not threat. 

7. SYNTHESIS AND CONCEPTUAL FRAMEWORK 

This review identifies a pressing need for a unified educational paradigm that merges artificial 

intelligence, sustainability, and futures thinking. The EduGenesis 2040 Framework offers a forward-

facing model that integrates these elements to support regenerative learners and just, adaptive learning 

systems. Rather than isolating AI, ecology, and foresight, EduGenesis treats them as interdependent 

drivers of post-2040 educational transformation. 

7.1 Core Pillars of the EduGenesis 2040 Framework 

The framework is structured around four interlinked pillars: 

 Technological Pillar: Leverages AI and digital tools for scalable, personalized, and adaptive 

learning. 

 Ecological Pillar: Integrates sustainable practices, low-impact technologies, and regenerative 

design into education. 
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 Cognitive Pillar: Focuses on futures literacy, systems thinking, and interdisciplinary skills to 

build adaptability. 

 Ethical Pillar: Anchors the system in justice, inclusivity, and cultural respect, addressing the 

ethical use of AI in learning. 

7.2 Structural Dynamics of the Framework 

EduGenesis functions as a dynamic system with three interconnected phases: 

 Inputs: Key Drivers and Enablers: 

 AI tools (e.g., LLMs, adaptive platforms) 

 Climate goals and sustainability mandates 

 Futures literacy and foresight methodologies 

 Supportive policy and stakeholder collaboration 

 Process: Integrated Design and Feedback: 

 Merges AI, sustainability, and futures pedagogy 

 Promotes systems-thinking and localized curriculum design 

 Embeds ethical governance and adaptive feedback loops 

 Outputs: Transformational Impacts: 

 Regenerative Learners: Future-ready individuals with ethical, ecological, and adaptive 

competencies 

 Equitable Systems: Inclusive infrastructures that address justice across generations and 

geographies 

 Post-Anthropocentric Pedagogy: Learning centered on ecological co-existence, not just 

human progress 
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 Resilient Knowledge Architectures: Scalable, durable, and context-sensitive educational 

models 

7.3 Thematic Integration 

EduGenesis synthesizes key themes: 

 AI Convergence drives technological personalization and learning efficiency. 

 Speculative Futures powers cognitive transformation through foresight and innovation. 

 Sustainability-First Learning grounds the ecological orientation and systems awareness. 

 Cross-Cutting Issues like ethics and equity provide the normative foundation. 

These components reinforce one another: AI must respect ecological limits and equity principles; 

sustainability must be supported by foresight and digital tools to remain relevant and resilient. 

7.4 Visual Model of EduGenesis 2040 Framework 

 

8. RESEARCH GAPS AND FUTURE DIRECTIONS 

Despite advances in educational innovation, research at the intersection of AI, sustainability, and futures 

thinking remains fragmented. These areas are often pursued separately, limiting the development of 
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cohesive models like EduGenesis 2040. Addressing these divisions is essential to building a future-ready 

educational paradigm. 

8.1 Disconnect Between AI and Sustainability Integration 

AI applications in education have progressed in areas like personalization and automation, but ecological 

concerns are often overlooked. Few efforts incorporate sustainability into AI system design or digital 

infrastructure, limiting the development of environmentally adaptive education systems. 

8.2 Futures Literacy in Practice Remains Sparse 

While futures thinking appears in policy discourse, its integration into classroom practice is rare. Tools 

such as scenario planning or Delphi methods are seldom used in pedagogy. This gap reduces the system’s 

ability to prepare learners and educators for long-term uncertainty. 

8.3 Lack of Longitudinal and Empirical Validation 

Many projects integrating AI and sustainability remain in pilot phases and lack long-term assessment. 

There is little evidence from multi-site or cross-cultural studies that evaluate the effectiveness of 

integrated models like EduGenesis over time. Broader empirical research is needed to test real-world 

applicability. 

8.4 Absence of Actionable Frameworks 

Despite conceptual progress, practical implementation models remain underdeveloped. Educators and 

policymakers need adaptable tools and guidelines that reflect diverse cultural and local contexts. Without 

these, theory often fails to translate into meaningful practice. 

8.5 Future Research and Implementation Priorities 

To move forward, research should emphasize: 

 Interdisciplinary models that unite AI, ecological awareness, and speculative education 

 Pilot studies of EduGenesis in varied learning environments 

 Integration of futures literacy in teacher and student training 
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 Policy development aligned with AI–sustainability convergence 

 Inclusion of marginalized perspectives to shape equitable education reform 

9. CONCLUSION 

As education systems confront rising technological, ecological, and social challenges, the need for 

systemic transformation is increasingly evident. EduGenesis 2040 proposes a unified framework that 

combines AI, futures literacy, and sustainability to create a forward-aligned educational model. This 

review examined AI’s impact on personalized learning and educational management, while also 

acknowledging ethical risks such as bias and data surveillance. Futures thinking, though still emerging in 

pedagogy, provides useful strategies for navigating uncertainty and fostering resilience. 

A key insight is the need to embed ecological awareness into education. Sustainable curricula, 

regenerative spaces, and low-impact technologies are essential, not optional. EduGenesis brings these 

threads together to reimagine education as a regenerative and adaptive system. The review emphasizes 

the importance of interdisciplinary integration, empirical validation, and supportive policy. The four 

pillars technological, ecological, cognitive, and ethical offer a structure for guiding long-term educational 

change. In conclusion, EduGenesis encourages a shift from incremental reform toward holistic 

reinvention. It envisions an education system that is future-ready, inclusive, and environmentally 

responsible. 
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