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Abstract: This theoretical review explores the evolving concept of quality sustainable education, 
highlighting its role in addressing global challenges such as inequality, digital transformation and 
environmental sustainability. Within the framework of Sustainable Development Goal 4.7, the study 
critically examines how education systems can respond to the demands of the 21st century by 
integrating Global Citizenship Education (GCEd), Education for Sustainable Development (ESD) and 
inclusive innovation. The article draws upon interdisciplinary literature in order to analyses 
pedagogical models, leadership strategies and assessment practices that promote meaningful, 
equitable and sustainable learning. This study focuses on the issue of structural barriers, which are 
defined as social capital inequalities, non-inclusive curricula and unequal access to technology. These 
barriers have been identified as significant factors hindering educational equity. The findings 
emphasize the significance of context-sensitive interventions, teacher training, and systemic support 
in fostering transformative learning and sustainable innovation. The study concludes that education 
must be reimagined as an ethical, inclusive and participatory process that empowers learners to 
contribute to a just, resilient and sustainable future. In order to achieve this, there is a necessity for a 
concerted effort to be made between policy, practice and institutional leadership in order to integrate 
sustainability and equity as core principles of education reform. 

Keywords: equity; barriers; inclusion; lifelong learning; digital transformation; educational policy 
 

1. Introduction 

In contemporary societies, education has historically played an essential role as a social 
institution aimed at the socialization of individuals, their integration into collective life and their 
insertion into the labor market. In this sense, education is not just as content delivery but as a dynamic 
process affecting identity, adaptation, and citizenship [1]. 

Nevertheless, the concept of ‘educational quality’ has evolved significantly, being subjected to 
considerable strain from new social demands, technological advances, economic crises and cultural 
transformations [2,3]. In the contemporary context, the discourse on quality in education 
encompasses a range of dimensions, including equity, sustainability, innovation and inclusion, 
especially in developing countries [4]. 

According to the United Nations Educational, Scientific and Cultural Organization (UNESCO) 
data [5], more than 40% of school-age children worldwide do not have access to quality education 
that integrates sustainability skills. In addition, 33% of households in low-income countries lack 
internet connectivity, exacerbating the digital inequalities. 

The Organization for Economic Co-operation and Development (OECD) found that only 20% of 
member countries have fully integrated the global citizenship approach into their national curricula 
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[6]. In the same line, recent World Bank studies show that continuing teacher training with a focus 
on sustainability remains fragmented and poorly funded in 60% of the education systems analyzed 
[7]. 

As illustrated in Table 1, there is a clear distinction between countries that have demonstrated 
notable progress and those that have shown less progress in terms of the reduction of the percentage 
of young adults (aged 25–34) who lack upper secondary education. A notable reduction in the 
percentage of young adults without upper secondary education has been achieved by countries such 
as Turkey, Mexico and Portugal, reflecting the success of educational policies and access to education; 
the United States and Germany had already attained low percentages in 2013. Consequently, further 
reductions are more limited, but the trend remains positive. Finally, Nordic countries such as Finland, 
Norway and Sweden demonstrate negligible changes, which may be attributable to the fact that they 
already exhibited remarkably high levels of upper secondary education, leaving minimal space for 
substantial improvements. 

Table 1. Educational progress based on reduction of the young adults (25-34 years) without upper secondary 
education. Source: Education at a Glance (2014, 2024) [8,9]. 

Country % without upper 

secondary (2013) 

% without upper 

secondary (2023) 

Change (pp) 

Turkey 56% 34% -22 

Mexico 55% 40% -15 

Portugal 45% 25% -20 

Spain 35% 24% -11 

Italy 30% 20% -10 

United States 12% 9% -3 

Germany 10% 8% -2 

Finland 8% 7% -1 

Norway 7% 6% -1 

Sweden 6% 5% -1 

These figures highlight the urgent need to move towards systemic reforms that guarantee a more 
equitable, inclusive and transformative education at the global level. 

The present theoretical article proposes a critical review of the concept of sustainable quality 
education, understood as education that not only pursues high academic standards but also responds 
to the needs of the social, economic and environmental context, promoting meaningful, equitable and 
lasting learning. In this sense, the following discussion will examine the main challenges facing 
education today, emerging educational innovations and the barriers that still hinder their effective 
and universal implementation. 

This reflection is timely, as it coincides with a period of significant challenges to education. These 
challenges are precipitated by global phenomena, including accelerated digitalization, persistent 
inequalities, climate change and forced displacement. Utilizing a theoretical and multidisciplinary 
approach, the article contributes to the scientific debate on how to ensure quality education that is 
truly sustainable, innovative and fair for all sectors of the population. 

1.1. Methodological Notes 

This article is based on a theoretical review of academic literature published in the last ten years, 
focusing on the areas of education for sustainable development, educational innovation and equity. 
Databases such as Scopus, Web of Science and Google Scholar were consulted, using key terms such 
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as ‘sustainable education’, ‘educational equity’, ‘digital transformation in education’ and ‘global 
citizenship’. Empirical studies and systematic reviews in diverse contexts were prioritized. 

2. Theoretical Framework 
2.1. Educational Quality: Evolution and Current Dimensions 

The concept of educational quality has been subject to multiple interpretations over time. In its 
early formulations, the concept was predominantly associated with quantifiable academic outcomes, 
such as performance on standardised tests. However, with the advancement of pedagogical thinking, 
the inclusion of critical approaches and the emergence of the Sustainable Development Goals (SDGs), 
particularly SDG 4, educational quality has been redefined as a multidimensional concept [10]. 

According to the United Nations Educational, Scientific and Cultural Organization UNESCO 
[8], the quality of education encompasses not only equitable access, but also the provision of relevant 
content, the implementation of effective teaching processes, the establishment of adequate learning 
conditions, and the attainment of outcomes that empower individuals to develop their potential and 
participate actively in society. A comprehensive approach requires a re-evaluation of traditional 
assessment indicators and facilitates the inclusion of elements such as cultural relevance, community 
participation and sustainability of learning. Previous literature has shown that traditional 
performance-based assessment promotes a test-driven pedagogical approach that significantly limits 
the implementation of more innovative teaching methods and hinders the development of key skills 
such as problem solving or critical thinking in students [11]. 

According to these studies, Education for Sustainable Development (ESD) acts as a catalyst for 
innovation driven by both teachers and students, especially when they participate in an environment 
that fosters reflective and participatory learning. The effectiveness of this more sustainability-
oriented innovation depends to a large extent on the students’ field of study, their prior knowledge 
and experience, as well as institutional support, which underlines the importance of inclusive and 
context-sensitive curriculum design. There is a need to bridge the gap between sustainability theory 
and practice, strengthening the argument that innovation is sustainable and transferable across 
disciplines [12]. 

Sustainable quality education requires time and structural support for innovation. Short-term or 
isolated teaching interventions may not suffice to cultivate lasting, impactful educational innovation. 
Interdisciplinary learning environments are critical to fostering systemic thinking, creativity, and 
sustainable problem-solving—especially in formal and non-formal education settings aiming to 
address complex societal challenges [13]. 

In this sense, technology plays an important role in innovation for educational quality, especially 
since the COVID-19. The pandemic accelerated digitalization in education, emphasizing the dual 
impact on sustainable education: both as a disruptive force and as a driver of transformation [14]. 
Figure 1 displays a conceptual map of sustainable education and its components. 
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Figure 1. The sustainable education components. 

2.2. Educational Innovation: Beyond Technology 

During the COVID-19 crisis, digital tools and platforms became essential to maintaining 
educational continuity, but also exposed and deepened inequalities in access, readiness, and digital 
literacy. However, they also enabled new models of sustainable, flexible, and hybrid learning, which 
may continue to evolve post-pandemic [14]. 

Innovation in education is often associated with the incorporation of digital technologies. 
However, in a broader sense, it involves a profound transformation of teaching practices, 
management models and forms of interaction between teachers, students and knowledge. Innovating 
means rethinking the very meaning of teaching and learning, as well as developing proposals that 
respond to the challenges of the present without compromising the possibilities of the future. A 
Curriculum 4.0 encourages learner-centered design, integration of technology, and adaptability to 
industry demands. It promotes customized learning paths, combining broad interdisciplinary 
knowledge with specialized skills [15]. 

Through approaches such as project-based learning, the flipped classroom and critical 
pedagogies, innovation seeks to break with traditional models in order to promote a more 
participatory, contextualized and meaningful education. The efficacy of these methods is evidenced 
by their demonstrable superiority over traditional approaches in terms of student participation, 
enhanced academic performance and the cultivation of critical thinking skills. Furthermore, active 
learning methods have been shown to promote 21st-century skills [16]. 

In this sense, gamification represents a growing area of educational innovation with strong links 
to digital transformation and student-centered pedagogy. The term refers to the application of game 
design elements and principles, including points, badges, leaderboards, challenges, and storytelling, 
in non-playful learning contexts. The objective of this integration is to motivate students and enhance 
their engagement. The integration of gamification elements within educational settings has been 
demonstrated to enhance student engagement and motivation, thereby transforming passive 
learning into an active and participatory experience. The programme draws upon both intrinsic and 
extrinsic motivators, thereby fostering a sense of drive and ambition among students, particularly 
within the context of blended and online learning environments [17,18]. 
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In this context, the sustainability of innovations becomes a key criterion, understood as their 
ability to stand the test of time, adapt to different contexts and generate long-term impact. 

2.3. Educational Sustainability from a Comprehensive Perspective 

The concept of sustainability in education goes beyond ecological and environmental concerns, 
encompassing social, economic and institutional dimensions [19]. The concept refers to the capacity 
of education systems to provide equitable learning opportunities throughout the life cycle, without 
reproducing existing structural inequalities or depleting limited resources [20]. 

The current emphasis on performance and efficiency as primary goals of education undermines 
other broader educational goals, such as promoting environmental awareness or civic responsibility. 
This economic approach can increase educational inequalities by prioritizing skills and competences 
that are of interest to the market over the comprehensive development of students. An educational 
model that recognizes the interconnectedness of social and ecological systems would clearly promote 
curricula and structures that address environmental issues as part of a broader social dynamic, 
promoting equity and sustainability, rather than in isolation. Education can become a powerful tool 
for social transformation and the reduction of inequalities of all kinds when we empower students to 
engage with social challenges, especially environmental issues [21]. 

The promotion of critical thinking, active citizenship and commitment to the common good are 
all key tenets of sustainable education [22]. Global Citizenship Education (GCEd) perspective 
emphasizes that a well-designed curriculum can improve students’ knowledge, socio-emotional 
skills and attitudes towards global issues, which is a strong argument for incorporating GCEd into 
formal education systems (Figure 2). 

 

Figure 2. Competency model for sustainability. 

This approach combines theory with participatory and experiential learning, and demonstrates 
that real-world experiences significantly improve learning outcomes and student engagement [23]. 

Educational programmes are most successful when they are tailored to students’ prior 
knowledge, disciplinary background and motivational factors. This requires tailoring educational 
interventions to the diverse characteristics of learners to avoid the common mistake of ‘preaching to 
the choir’. 
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This requires teacher training, the creation of safe learning environments and support for 
national policies to integrate GCEd into curricula, as well as institutionalized support for teacher 
development and curriculum resources by policy makers [23]. 

In this sense, sustainability becomes a cross-cutting principle that should guide both educational 
policies and everyday practices in classrooms, teacher training and curriculum development. 

2.4. Educational Sustainability as an Ethical-Political Principle 

Sustainability is often conceived from a technical or environmental perspective, without 
considering that it is also an ethical imperative. Sustainable education involves training citizens to 
make responsible, fair and common good-oriented decisions. From this perspective, sustainability in 
education is not limited to curriculum content but extends to forms of governance, the inclusion of 
diverse voices and intergenerational justice. Integrating this approach requires transforming not only 
the ‘what’ is taught, but also the ‘how’, the “who” and the ‘why’ [24]. 

Consequently, it should not be applied exclusively to curricula in environmental science 
education, which tend to be the most sensitive to the issue, but rather across the board, as a means of 
understanding higher education in order to produce citizens with the potential to improve the world. 

2.5. Interrelationship Between the SDGs 

Although this article has focused mainly on SDG 4.7, sustainable educational quality is 
intrinsically linked to other SDGs. For example, gender equality (SDG 5) is indispensable for inclusive 
education; reducing inequalities (SDG 10) is directly related to access and equity in learning; and 
climate action (SDG 13) requires ecological literacy that begins in the classroom. This holistic view 
underscores the need for integrated curricula and institutional synergies to implement 
transformative education [24], as shown in Figure 3. 

 

Figure 3. Diagram showing the interrelationship between SDGs and education. 

3. Sustainable Educational Innovations 

The objective of sustainable educational innovations is to effect a transformation in teaching 
practices without recourse to extraordinary resources. The objective of these innovations is to 
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engender structural changes that are both sustainable in the long term and adaptable to different 
realities. Examples of such practices include active student-centered methodologies, service-learning 
projects, and models of knowledge co-creation with the community. This makes teacher leadership 
and perceptions are crucial in sustaining educational innovation [25]. 

The crux of the matter pertains to the contextualized design of proposals, their progressive 
implementation, and the continuous evaluation of their impact. The transfer of these experiences to 
other contexts necessitates cultural and pedagogical adaptations, thereby illustrating the potential for 
effective educational innovation that does not necessitate substantial investments. 

A key issue in educational innovation is its tendency to be based on sporadic or isolated 
initiatives. To ensure its effectiveness and sustainability, innovation in this field must be based on 
continuous learning and collaboration. The long-term impact of global citizenship education depends 
on the iterative design of curricula and systemic support, with a focus on the sustainability of 
educational outcomes and programme design [23,25]. 

It is for this reason that Education for Sustainable Development (ESD) is fundamental to 
achieving sustainable, ethical and socially innovative leadership in higher education institutions. The 
crux of the matter pertains to the manner in which ESD-related pedagogical approaches engender 
knowledge, aptitudes and principles that are congruent with social innovation. It is incumbent upon 
leadership in Higher Education Institutions (HEIs) to promote ESD through institutional culture and 
curricula, identifying effective pedagogical strategies, focusing on transformative and global 
citizenship-oriented education, understanding that GCEd fosters competencies such as empathy, 
collaboration and critical thinking, traits that are vital for social innovators and sustainable leaders, 
and that social innovation requires a change in the purpose and content of education. HEIs could act 
as incubators for social innovation [26]. 

In contexts where resources are limited, successful practices have been identified that integrate 
local knowledge, promote collaborative learning, and leverage Information and Communication 
Technology (ICT) as tools for inclusion. Digital pedagogy should not be implemented in isolation, 
but rather as part of a broader pedagogical and ethical framework grounded in sustainability and 
global citizenship—making a strong case for integrating both technological and curricular innovation 
in education system [26,27]. 

Our universities have adapted quickly to technology, especially after COVID-19. This has led 
many academics to advocate for a human-centered purpose behind digital innovation, reminding us 
that digital transformation must be driven by educational goals based on global citizenship and 
sustainability, not just the adoption of technology. 

When it comes to technological tools (AI, big data, distance learning platforms), pedagogical 
approaches such as experiential and participatory learning are the ones that have truly proven to 
deliver meaningful results, regardless of the medium. Digital transformation as a means to achieve a 
more ethical, socially engaged and sustainable higher education system and attention to equity and 
inclusion are the main concerns in this regard, given the disparities in access and infrastructure that 
the pandemic has highlighted. Effective education, especially in ESD and GCEd, requires inclusive 
strategies tailored to learners’ backgrounds and contexts [27]. 

There appears to be a broad consensus on the role of higher education institutions as key agents 
in promoting sustainable development. However, it is imperative that an organizational 
transformation through digital means is implemented, complemented by a focus on educational 
transformation through global citizenship pedagogy [26–28]. It is necessary that this educational 
digitalization is in perfect alignment with the Sustainable Development Goals (SDGs), specifically 
SDG 4.7 — education for sustainable development and global citizenship — as a fundamental pillar 
of curriculum reform. In this context, technological advancement facilitates the implementation of 
models of education that are more personalized, flexible and student-centered [28]. 
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3.1. Inequalities and Barriers to Educational Quality 

Notwithstanding regulatory and institutional advances, profound inequalities endure, exerting 
an influence on access, retention, and educational success, with social capital as mediator [29]. It is 
evident that a multitude of factors, including but not limited to poverty, rurality, gender, ethnicity, 
and disability, continue to exert a significant influence on educational trajectories. These structural 
barriers are compounded by inadequate policies, non-inclusive curricula, and assessment systems 
that perpetuate exclusion. This intersectionality means that certain groups face compounded 
disadvantages, making it imperative to consider multiple dimensions when addressing educational 
disparities [29]. 

Moreover, digital divides and disparities in family cultural capital have been acutely revealed 
in emergency contexts, such as the ongoing pandemic of the novel coronavirus. It is imperative that 
public policies address these inequalities not only from a compensatory perspective, but also from a 
transformative one, promoting educational justice that guarantees real conditions of equity [26–29]. 

3.2. Global Challenges and Future Prospects 

A primary challenge confronting global education is the necessity to furnish 21st-century 
citizens with the competencies required for life, employment and sustainability, by cultivating a 
‘sustainability mindset’ in the students, empowering educators as change agents, integrating 
interdisciplinary approaches, and promoting transformative learning experiences [30]. 

This necessitates a re-evaluation of pedagogical models, the enhancement of initial and ongoing 
teacher training, and the establishment of assessment systems that prioritize the comprehensive 
development of students [31,32]. Assessment for learning (AfL) practices are defined as being learner-
centered, with the emphasis on the importance of involving learners as active participants in the 
assessment process, thus improving their capacity for action and commitment. They include dialogic 
interactions, highlighting the role of meaningful dialogues between teachers and students in fostering 
deeper understanding and effective learning. Furthermore, they are inclusive practices, with a gap in 
research identified on inclusive and discipline-specific AfL practices, suggesting the need for more 
specific studies [31]. 

Examples of this type of assessment include real-time assessment processes in higher education 
to the enhancement of timely interventions is contingent upon the utilization of immediate 
assessment data, which facilitates the expeditious identification and remediation of student 
underperformance. It is essential to reduce inequalities in equal opportunities through continuous 
and formative assessment, in order to ensure equitable learning outcomes for all students. 
Furthermore, to ensure that skills development is addressed appropriately, these assessments must 
be aligned with the skills relevant to education in the 21st century, thus equipping students with the 
skills they need to effectively face and overcome the challenges of the complex and changing world 
in which they live and work. The promotion of institutional accountability is achieved by 
encouraging institutions to adopt assessment practices that support student success and institutional 
effectiveness [32]. 

It is imperative that educational governance is oriented towards the establishment of 
participatory, flexible and diversity-sensitive structures. International collaboration, sustained 
investment in education, and the integration of the 2030 Agenda into education policies are identified 
as key elements for advancing towards quality education that is equitable, inclusive, and sustainable 
based on the following key elements: enhancing school autonomy, implementing distributed 
leadership, tailoring professional development, and revisiting appraisal systems [32]. 

In this regard, universities, schools, social organizations and students themselves should assume 
an active role in the development of local solutions to global challenges, promoting a culture of 
lifelong learning and commitment to the common good. 
  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 26 May 2025 doi:10.20944/preprints202505.1946.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1946.v1
http://creativecommons.org/licenses/by/4.0/


 9 of 12 

 

3.3. Case Studies 

To finish off this section, three examples of how sustainable education has been integrated into 
the education system are outlined. 

The first example of sustainable practice in education is the Green School programme in Bali, 
which combines interdisciplinary teaching, learning in contact with nature and community 
management. This model has been replicated in different parts of the world as a benchmark for 
transformative and action-based education [34]. 

In Latin America, the Chilean programme ‘Escuelas Sustentables’ (Sustainable Schools) 
promotes environmental education through ecological resource management, community projects 
and teacher training. Its impact has been positively evaluated in terms of changing habits and 
environmental awareness [35]. 

In Europe, the Finnish model stands out for its educational governance based on equity, well-
being and teacher confidence. The integration of socio-emotional, civic and sustainability skills into 
the national curriculum has been identified as key to its success [36]. 

The three case studies presented here demonstrate that sustainable education is not only a 
possibility, but that there is no single model for achieving quality education. Rather, multiple 
solutions to the problem of innovation can be explored in order to address the social challenges of 
the present and the future. 

4. Conclusions 

This article has presented a theoretical review of the concept of sustainable quality education, 
recognizing its multidimensional and contextual nature. The study has underscored the pivotal role 
of educational innovation as a catalyst for transformation, while also emphasizing the imperative to 
surmount the structural impediments that constrain its comprehensive implementation. 

The concept of sustainability in education should be comprehended as an ethical and political 
commitment that provides a framework for pedagogical, institutional and governmental decisions. 
In periods of increasing uncertainty and complexity, it is the responsibility of education to respond 
to the challenges of the present and prepare future generations to build a more just, caring and 
sustainable world. In order to do so, it must be inclusive, innovative and equitable. 

The extant literature emphasizes a collective imperative: education in the 21st century must be 
reinvented as a transformative force for equity, sustainability and global responsibility. It is evident 
that each element, ranging from classroom practice to institutional leadership, digital innovation and 
community engagement, performs a pivotal function in the dismantling of structural inequalities and 
the advancement of global citizenship. 

As can be seen throughout this paper, the concepts of global citizenship education (GCE) and 
education for sustainable development (ESD) have emerged as fundamental frameworks, as 
demonstrated by the emphasis placed on the importance of participatory, interdisciplinary and 
values-based learning [30]. These environments have been shown to foster critical thinking and the 
acquisition of socio-emotional skills, as well as cultivating in students the ethical commitment 
necessary to achieve the Sustainable Development Goals (SDGs). 

Research conducted has demonstrated that the success of sustainable educational innovation is 
contingent on the presence of empowered leadership and systemic support. Concurrently, with the 
necessity of institutional commitment to social innovation and sustainability, which must be 
embedded in both strategy and pedagogical practice [25,26,28,33]. 

The transition towards digital transformation in higher education gives rise to a range of both 
opportunities and challenges [27]. These technologies must be utilized not as objectives in 
themselves, but as instruments to support equitable, inclusive, and student-centered education when 
grounded in pedagogical intention and global goals. 

Assessment practices are of pivotal significance in the endeavor to bridge the existing 
opportunity gaps. In order to be effective, assessment must be timely, formative and designed to 
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promote student agency and meaningful learning, particularly for underrepresented or at-risk 
learners [30,32]. 

In summary, a sustainable and equitable educational system must: 
• Prioritize pedagogies that are learner-centered, values-driven, and inclusive. 
• Empower educators with the necessary skills and support to function as agents of change. 
• Ensure that digital tools are integrated in a meaningful manner, without thereby reinforcing 

existing inequities. 
• The strategic utilization of assessment and leadership functions is imperative for the effective 

monitoring and facilitation of transformation processes. 
• In order to operationalize SDG 4, it is essential to foster interdisciplinary collaboration and 

policy alignment. 

Education is not merely a conduit for the transmission of knowledge; it is also a catalyst for the 
empowerment of all learners, enabling them to contribute to the creation of a more equitable, 
resilient, and sustainable world. 
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