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Abstract 

This study explores the role of methodological innovations in developing sustainable 

learning environments that are environmentally responsible, socially inclusive, 

economically viable, and pedagogically resilient. The research highlights the need to 

transform traditional educational approaches to meet the challenges of climate 

change, technological advancement, and social inequality. Using a systematic 

review of recent literature (2020–2025), the study examines innovative teaching 

methodologies such as transformative and experiential learning, digital-enabled 

education, inclusive learning design, and participatory approaches. The findings 

reveal that methods such as problem-based learning, virtual reality, artificial 

intelligence, and open educational resources contribute significantly to creating 

flexible and learner-centered educational ecosystems. The study further emphasizes 

that sustainable learning environments require strong institutional support, policy 

frameworks, and continuous professional development for educators. The research 

concludes that methodological innovation is essential for preparing learners with 

critical thinking, collaboration, and sustainability skills needed to address future 

global challenges. 
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Introduction 

Natural disasters, climate change, and widening social 

inequalities are compounded by the rapid pace of 

technological change impacting the world's educational 

systems. Therefore, the term 'sustainable learning 

environment' has grown from its original ecological 

connotations, to represent a whole paradigm. It now stands 

for learning ecosystems which are environmentally 

responsible, socially just, economically sustainable and 

pedagogically resilient over time (UNESCO, 2021). It is a 

call for a radical transformation of educational pedagogies 

in the search for such spaces. The traditional, transmissive 

educational model has been found to be sub-optimal for 

preparing learners to live and make their contribution to a 

complex world that is uncertain. 

In this chapter, special focus is put on the idea that learning 

environments need to be really sustainable, which starts 

with innovative methods. These innovations are not just 

technological 'extras' but change in how children are 

educated in general, what they are learning and how they 

are evaluated. They are marked by their flexibility, 

openness and commitment to acquiring the skills required 

for sustainability, including critical thinking, systems 

thinking, collaboration and agency (Brundiers et al 2021). 

The need for such innovations is further compounded by 

RESEARCH PAPER 

Vol. 1, Issue 1 August (2026), 09-12 

ISSN: Awaiting 

https://ijiajournal.com/ 

International Journal of  

Interdisciplinary Advancements 
Advancements (IJIA) 

 



 

 
© 2026 Author(s). Published by IJIA under Creative Commons License CC BY 4.0 10 

ISSN: Awaiting International Journal of Interdisciplinary Advancements (IJIA) 

international agendas, such as the United Nations 

Sustainable Development Goals (SDGs), which 

emphasises SDG 4 'inclusive and equitable quality 

education and lifelong learning opportunities for all' 

(United Nations, 2015). This chapter delves into the latest 

methodological innovations that are driving innovative 

learning environments and is critical about their 

application and their potential to redefine learning for an 

ecological future. This discussion will help educators, 

researchers and policymakers who are dedicated to 

developing strong and responsive education systems to get 

an idea about the future from the latest research findings 

from 2020 to 2025. 

 

Previous Studies 

The early 2020s have seen the development of a great deal 

of research into sustainable learning environments, with a 

consensus emerging that the education system needs to 

respond to sustainability issues. Most of the previous 

research has been focused on a number of major themes, 

such as the integration of Education for Sustainable 

Development (ESD), the role of technology, and that of 

pedagogical paradigms. 

There has been a strand of research focusing on the 

question of how to operationalize ESD. Researchers have 

come to the stage of discussing how to implement ESD. 

For example, Leicht et al. (2020) noted that sustainability 

needs to be promoted in more than just curriculum; it 

needs to be part of campus operations, governance and 

community engagement.  

At the same time, education is a field experiencing swift 

digitalization, especially as a result of the COVID-19 

pandemic, is an area of inquiry. The use of digital tools to 

support and hinder sustainability has been studied. Some 

research pointed to the possibility of the online/blended 

learning model as a carbon footprint saver for physical 

campus (Roy et al. 2022), whereas others raised concerns 

about the digital divide and the environmental impact of 

technology (Kew & Tasir, 2022). The idea of digital 

sustainability has grown, emphasizing the need to use 

technology effectively to promote and ensure sustainable 

learning outcomes in the long term while addressing social 

and environmental issues. 

In addition, earlier research has critically examined 

educational reforms of the student-centered and 

transformative learning approach. Wals (2020) advocated 

for transformative sustainability learning as a force that 

challenges the learners' existing frame of reference and 

pushes an existential response to sustainability challenges. 

Likewise, the significance of edging sustainable societies 

(Schonert-Reichl, 2021), particularly the importance of 

socio-emotional learning (SEL) and skills such as empathy 

and resilience, have been tied in closely (Stewart, 

2022).The chapter is an extension of this, synthesizing in a 

coherent way these threads and presenting the most 

promising methodological innovations. 

 

Overview of Sustainable Learning Environments 

A sustainable learning environment is a complex 

ecosystem that needs to sustain and grow in the ongoing 

internal/external changing conditions. It is measured in 

four interrelated areas—environmental, social, economic, 

and pedagogical. 

Environmental Sustainability: Physical and operational 

learning. It includes the design of sustainable schools 

(green buildings) with an energy efficient building system, 

reduction of the use of waste and introduction of the 

natural environment in the learning interface (biophilic 

design). It also features guidelines for sustainable 

consumption of resources and an education program to 

develop environmental literacy (Mendoza et al., 2022). 

Social Sustainability is about equity, inclusiveness and 

well-being. A socially sustainable learning environment is 

a learning environment which is safe, welcoming and 

supportive for all learners irrespective of background, 

ability and identity. It values diversity, supports 

collaborative cultures and relationship-building attitudes, 

and collaborates to eradicate barriers to engagement in 

systems (Thomas, 2020). 

Economic Sustainability: The financial sustainability of the 

educational institution in the long-term. It is about how 

resources are managed to be most effective, the creation of 

cost-effective education models (including Open 

Educational Resources – OERs) and the ability to keep 

education affordable and accessible, without maintaining 

economic inequalities (Hilton, 2020). 

Pedagogical Sustainability: It is the essence of the learning 

process. It is defined by flexible, relevant and engaging 

approaches to teaching that can be amended to meet future 

societal needs and unexpected disruptions (Scott, 2021). 

These four pillars do not stand alone and they are very 

interdependent. For instance, a pedagogically innovative 

project (pedagogical) that needs high-cost proprietary 

software (economic) might not be as sustainable as the one 

based on OERs. Likewise, for a green building 

(environmental) to be sustainable it must also be inclusive 

(social). This holistic approach sets the stage for the 

application of methodological innovations, which are 

explored in the next section. 

 

Methodology 

The study uses a systematic review of the existing 

literature in the field to synthesize and critically analyse 

the current state of the art on methodological innovations 

in implementing sustainable learning environments. A 

thorough search was carried out in the major databases, 

such as ERIC, Scopus, Web of Science, and Google 

Scholar. The search strategy used a mixture of words and 

boolean operators: sustainable learning environment OR 

education for sustainable development AND 

methodological innovation OR pedagogical innovation OR 

digital tool AND higher education OR k-12. To increase 

the relevance of the results and bring up the newest 

information, the search was restricted to peer-review, 

journal articles, books, and conference proceedings 

published in English in the last five years. 

 

Innovations for Sustainable Learning Environments 

The methodological innovations shaping sustainable 

learning environments are diverse, yet they share a 

common focus on active, contextual, and equitable 

learning. Key innovations include: 

Transformative and Experiential Pedagogies: Moving 

beyond knowledge transmission, methodologies like PBL, 

case studies, and real-world sustainability projects place 

learners at the center of their learning journey. As 
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highlighted in the previous studies (O’Flaherty & Liddy, 

2021), these approaches allow students to grapple with 

complex, "wicked" problems, fostering systems thinking 

and collaborative problem-solving skills essential for 

sustainability. 

Digital-Enabled Sustainability: The strategic use of 

technology is a powerful innovation. This includes the use 

of AI for personalized learning pathways that adapt to 

individual student needs, Virtual Reality (VR) for 

immersive experiences that build empathy for global issues 

or inaccessible ecosystems (Duncan, 2023), and the 

widespread adoption of OER to reduce costs and increase 

access (Hilton, 2020). Furthermore, digital platforms 

facilitate global collaboration, connecting classrooms 

across the world to work on shared sustainability projects. 

Inclusive and Participatory Design: Innovation is also 

occurring in the realm of assessment and governance. 

Sustainable learning environments increasingly employ 

democratic and participatory approaches, inviting students 

to co-design learning activities and assessment criteria 

(Bovill, 2020). This fosters a sense of ownership and 

agency. Universal Design for Learning (UDL) principles 

are being applied to ensure that curricula and teaching 

methods are inherently accessible to a diverse range of 

learners from the outset, enhancing social sustainability 

(Tobin & Behling, 2021). 

These innovations, when implemented in an integrated 

manner, work synergistically to create learning 

environments that are not only effective but also resilient, 

inclusive, and capable of evolving with the needs of 

learners and the planet. 

 

Scope of Study 

There are many aspects of methodological innovations 

related to sustainable learning environments, but there are 

also a few relevant characteristics that will be the limits of 

its application and usefulness. First of all, the range of 

scope is wide, covering all of the formal and informal 

education, including early childhood education contexts, 

higher education and lifelong learning. Specific 

expressions of innovation, however, will vary based on 

developmental stage and context of the learners. 

Lastly, it covers the micro level (classroom) and macro 

level (institutional policy and leadership). To truly be 

sustainable and scalable, innovations need to be enabled by 

systemic factors such as teacher professional development, 

strategic funding, and policy frameworks, as well as shared 

institutional vision on sustainability (Leicht et al., 2020). 

However, if this macro-level support is not in place, micro-

level innovations may fall into the category of piecemeal 

projects and have marginal long term effects. 

 

Conclusion 

In this study, methodological innovations have been 

identified as an essential part of the development of 

sustainable learning environments. It went beyond the 

narrow vision of an 'ecocentric' to put forward a 

comprehensive perspective integrating environmental, 

social, economic and pedagogical sustainability. The 

insights gained through the synthesis of recent research 

(2020-2025) offer a definite trend from traditional and 

rigid, over-the-top education offerings toward dynamic, 

student-centered, and context-rich educational ecosystems. 

Future work should be directed towards filling the gaps 

identified in the study, especially via long-term studies that 

examine the long-term impacts of these methods on 

learning outcomes and the impact of these learnings on 

sustainability. Moreover, research needs to continue to 

investigate effective and equitable context specific models 

of innovation in a variety of places around the globe. The 

process of moving towards truly sustainable learning 

environments is still on-going, and the methodological 

innovations presented in this chapter offer a good and 

promising way forward. The adoption of these strategies 

by teachers and schools can help them to fulfil their crucial 

role in nurturing a generation that is aware of the 

challenges of the world but is empowered and equipped to 

meet them. 
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