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Abstract
Achieving sustainable development increasingly depends on how education systems 
integrate digital technologies in ethically responsible and pedagogically meaningful ways. 
This is especially so in the current AI age. While technology-enhanced learning offers 
significant opportunities for expanding access, collaboration, and innovation, its 
uncritical adoption risks reinforcing distorted values. This paper provides a conceptual 
and analytical examination of the ethical foundations of sustainability in technology-
enhanced education, with particular emphasis on digital citizenship and the leadership 
role of educational administrators. Drawing on sustainability theory, moral philosophy, 
and contemporary scholarship on the place and use of AI as digital literacy, the study 
interrogates how values, attitudes, and human behavior shape the outcomes of educational 
technology use. The analysis underscores the need for leadership-driven policies and 
pedagogies that balance technological innovation with moral accountability and cultural 
sensitivity. The paper concludes that such strengthens learners' capacity for long-term 
sustainability, positioning education as a catalyst for social transformation.
Keywords: Sustainability education, digital citizenship, ethical responsibility, 
technology-enhanced learning, educational leadership. 

INTRODUCTION
             The future of the global community depends significantly on the humanity's 
capacity to pursue sustainability in meaningful and coordinated ways. This is against the 
backdrop of the general understanding of sustainability as referring to the achievement of 
some form of balance between what was, what is and what is envisaged as coming in the 
future. Contested as the definition of sustainability has been, the 1987 United Nations 
Brundtland Commission, however, proffered a working definition of sustainability as 
“meeting the needs of the present without compromising the ability of future generations to 
meet their own needs”. ( ) By and large, however, it is understood as a social 
goal for coexistence. The relationship of the idea of sustainability as guide to global, 
national, organizational and individual levels of decision making (Berg, 2020), readily 
brings the issues of ethical concerns, moral evaluations as its necessary companion. 
              Ethics, also called moral philosophy, is centrally concerned with the question of 

www.un.org

ETHICAL CONCERNS AND SUSTAINABLE EDUCATIONAL 
DEVELOPMENT THROUGH TECHNOLOGY
–ENHANCED LEARNING: AN APPRAISAL

John Chijioke Madubuko PhD
Department of Religion and Cultural Studies

University of Nigeria, Nsukka
chijioke.maduko@unn.edu.ng

Judith Nneka Okafor PhD
Department of Educational Management and Policy

Nnamdi Azikiwe University, Awka
ju.okafor@unizik.edu.ng

http://www.un.org


A Publication of the Department of Philosophy and Religious Studies, Tansian University, Umunya, Anambra State, Nigeria 

OWIJOPPA VOL. 10, NO. 1, 2026 ISSN: (ONLINE): 2630 – 7057; ISSN: (PRINT): 2630 - 7049
74

how to lead a good life (Vogt, 2017). It examines what obligations people have, what 
behavior is right or wrong. It investigates the principles that govern moral evaluation of 
conducts. It is about the search for that which is considered good. The good in accord with 
reason is truly ethical (Bourke, 2003). Koupi and Voulvoulis (2019), however, argue that 
the warped human behavior, individual and collective choices constitute the greatest 
challenges to sustainability agenda. As such getting the choices right is a major factor in 
sustainability issues. 

              Sustainability is directly related to education as well, given that education is about 
the transmission of knowledge and skills, the development and cultivation of character. 
This is currently the idea of sustainability education. It is the enablement of “every human 
being to acquire the knowledge, skills, attitudes and values necessary to shape a sustainable 
future” (UNESCO, 2014). Here is witnessed the interwoven nature of our matters of study, 
since attitudes and values are fundamental ethical issues as well as matters of education. 
Such education, therefore, necessitates changes in the way it gets along today. It requires a 
shift towards participative and experiential learning methods that enhance critical 
thinking, creative and collaborative education. This is the place of technology acting as 
midwife to sustainable educational development, and in alignment with related ethical 
concerns, what this paper seeks to buttress. 

            Education, properly understood, stands not only as a potential, but actually as a 
catalyst for change. Yet the absence of a sustainability focus within education and 
technology jeopardizes the readiness of the present and future generations to address 
urgent global issues. A present generation that approaches technology only from the point 
of view of consumption, in the sense of merely swallowing what is afforded, and of 
entertainment, is a risk unto itself. The same applies to the form of education that merely 
aims at preparing students for competition rather than being critical and responsible global 
citizens. It will not only beget a dehumanized generation of aggressors, but also a future 
generation that is unprepared for the challenges of its time. It may even deplete the 
resources, mental and physical, that the future would have relied upon to be built. 

             However, many scholars have posited that technology, especially its digital aspect, 
can play a pivotal role in advancing sustainable development, especially within the field of 
education. This is especially in pedagogical approaches that enhance active, participative 
and experiential learning, bringing about critical and creative thinking, collaborative 
learning etc   No wonder, Koupi and Voulvoulis (2019) insist that education is the pathway 
to sustainability.  Without adequate integration of digital technology in the creation and 
dissemination of knowledge in the society, a great loss will be the result. Numerous 
policymakers, industry leaders, and education experts champion the idea of the digital 
transformation of education as a core element of sustainable development in the 2020s and 
beyond (OECD, 2021). Students, teachers, society and industry demand full-fledged 
technological innovations and academic resources from the 21st Century higher education 
institutions, among others. Leadership of institutions of higher learning can expect the 
stakeholders to deliver productive outcomes provided they are facilitated with state-of-art 
technology infrastructure, periodic trainings, and high degree-of-freedom to earn and learn 
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new paradigms of knowledge (Dwivedi, V. J., and Joshi, Y. C. 2020). 

             Breakthrough technology is a boon when it involves innovative knowledge, 
sharpens skills to promote and raise the earning of a standard living, contentment with 
calmness-happiness in society, and enhances protection of natural and man-made 
environment. Here, once again, the caveat of ethics comes to the fore. For as Peschke 
(1994, 717) citing Wehrhahn rightly averred, “if the maximization of social produce results 
in endangering higher cultural values, then it is simply no longer meaningful.” Educational 
leaders believe that educational technology, properly engaged, enables good governance 
and enhances productivity of the society. This is if resources are provided and opportunities 
are created for all, from facilitator to students. This is the issue of participatory and 
collaborative learning, earlier pointed out. Such integrated educational technology 
includes the virtual platforms in e-science, cloud computing, Augmented Virtual Reality 
(AVR), Internet-of-Things (IoT), and Artificial Intelligence (AI). These are effective 
leading tools and technology environments to help worldwide leadership, facilitators, and 
learners with quick, effective, and healthy interaction. This blended learning ensures 
integration of sustainable growth of socio-professional life and strengthens economic 
productivity. 

               Similarly, proper educational technology facilitates quality education also for 
students who are located at geographically remote and rural places by providing access to 
good study materials, and better learning opportunities. These would have ordinarily been 
learners and researchers that often have meagre or no access to, and availability of direct 
learning resources. Impacts of Massive Open Online Courses (MOOCs) and Small Private 
Online Courses (SPOCs) are well appreciated as they promote skill-based learning to 
unlimited numbers of executives and students as well in all streams of knowledge. 
Implementing the innovative strategies in practice opens doors that enhance learning, 
earning; it raises economic standard of living in the society at a faster rate compared to 
traditional (face-to-face) education, especially for the citizens and learners in the less 
resourced, underdeveloped and developing countries. Technology can be used to raise 
awareness of, and mitigate non-sustainability enhancing issues. In addition, the technology 
industry and academia have dedicated efforts to mitigating the environmental impact of 
technology, and support new ways of sustainable living, by incorporating sustainability 
principles in the design of digital devices, software and services. Many fields of study and 
concepts have developed as a result of these interests in considering sustainability in the 
field of technology and education. 

Sustainability, Education, and the Ethical Imperative
Sustainability is fundamentally relational: it concerns the inter-connectedness of human 
actions, ecological systems, economic structures, and cultural values. Education 
influences this relational understanding by shaping worldviews and habits of thought. 
When education focuses narrowly on competition, productivity, or technological 
consumption, it risks producing technically competent yet ethically unreflective citizens.
Sustainable education calls for a shift from transmissive models of instruction to 
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participatory and experiential learning. Learners must not only acquire information but 
also develop critical thinking, moral reasoning, and collaborative capacities. Technology 
can facilitate this shift by enabling interactive simulations, global collaboration, and access 
to diverse perspectives. However, without ethical grounding, digital technologies may 
foster superficial engagement, distraction, and value fragmentation.

Policymakers and educational stakeholders increasingly advocate digital transformation in 
higher education as a core component of twenty-first century development (OECD, 2021). 
Breakthrough technologies—such as artificial intelligence (AI), cloud computing, virtual 
reality, and the Internet of Things—offer opportunities for innovation in teaching and 
learning. Yet technological advancement alone does not guarantee sustainability. Ethical 
reflection must guide decisions about access, equity, data use, environmental impact, and 
human well-being.

Technology becomes beneficial when it enhances human dignity, sharpens skills, and 
contributes to environmental and social protection. Conversely, when it promotes 
unchecked consumption or erodes cultural and moral values, it undermines sustainability. 
Therefore, the integration of technology into education requires a normative framework 
that balances innovation with responsibility.

Technology-Enhanced Learning and the Emergence of Digital Citizenship
The expansion of digital technologies in education has created new literacies and 
competencies. Technology integration is not simply about providing devices; it requires 
educators and learners to develop digital literacy—the technical and cognitive capacity to 
use information and communication technologies critically and effectively (Pangrazio, 
2016). Digital literacy includes multiple dimensions: interpreting visual information, 
creating meaningful content, evaluating sources, navigating hypertextual environments, 
and exercising socio-emotional awareness online (Eshet, 2022). These competencies form 
the foundation of digital citizenship, a concept that extends traditional citizenship into the 
digital realm.

Digital citizenship encompasses responsible and ethical engagement within digital 
spaces. It involves abilities, thinking patterns, and actions that enable individuals to 
navigate and transform digital environments in ways that contribute to sustainability 
(Choi & Park, 2023). Core components include: 
lDigital ethics: responsible and respectful technology use
lMedia and information literacy: evaluating credibility and detecting 

misinformation.
lCritical resistance: challenging unjust digital structures and promoting social 

justice. 
lParticipation and engagement: constructive involvement in digital communities.
Digital citizenship reflects the ethical dimension of technology use. Without it, 
technological advancement may exacerbate misinformation, polarization, cyberbullying, 
and cognitive overload. Concerns about social media's psychological and academic 
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impacts have prompted debates about regulation and school policies in various contexts. 
However, banning technology alone does not address underlying ethical and pedagogical 
challenges. Instead, sustainable education requires intentional digital citizenship 
education. Learners must acquire competencies such as online safety practices, source 
verification, digital etiquette, empathy, responsible content use, and collaborative 
creativity. These are not merely technical skills; they are ethical capacities that shape 
character and communal well-being.

Integrating Sustainability into Technology Education
Sustainable education aims to transform perspectives, encouraging holistic and systemic 
thinking. Technology-enhanced learning can either advance or hinder this transformation. 
When educators emphasize only technological benefits without acknowledging 
limitations, they risk perpetuating a “hidden curriculum” that normalizes consumerism and 
technological determinism (Bowers, 2020).

Three concerns are particularly relevant. First, technological frameworks often reflect 
dominant cultural assumptions and are not culturally neutral. Second, educators must 
critically evaluate the pedagogical purposes for which technology is used. Third, 
technology may reinforce the very modes of thinking that contribute to unsustainable 
practices if it is not critically interrogated. Digital environments can also amplify biases. 
Algorithmic personalization may create echo chambers that confirm existing beliefs. 
Anonymity may encourage polarization or irresponsible behavior (Brown, 2023). Without 
critical awareness, learners may mistake information abundance for understanding.

However, when approached thoughtfully, technology-enhanced learning can support 
sustainability by; Providing access to diverse perspectives; Facilitating global 
collaboration.; Encouraging participatory knowledge production; Enabling reflective 
dialogue across cultures; Supporting systemic and adaptive thinking.

Sterling's (2019) framework of levels of learning offers insight into this transformative 
potential. First-order learning involves acquiring information. Second-order learning 
entails critical reflection and behavioral adjustment. Third-order learning represents 
transformative shifts in worldview and systemic thinking. Technology can support 
progression across these levels when educators intentionally design learning experiences 
that promote reflection, empathy, and collaborative problem-solving. Thus, the ethical 
integration of technology requires moving beyond instrumental efficiency toward 
transformative literacy. Learners must understand both the affordances and the limitations 
of digital tools.

Educational Administrators as Technology Leaders
Effective integration of technology in schools depends significantly on leadership. 
Educators and administrators serve as gatekeepers who shape institutional culture and 
pedagogical priorities (Ertmer et al., 2022). When school leaders actively model 
responsible technology use, teachers and students are more likely to integrate technology 
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meaningfully (MacNeil & Delafield, 2017). However, many administrators lack sufficient 
preparation for technology leadership. To guide sustainable integration, they must develop 
competencies that include visionary leadership: articulating a shared vision for ethical 
and sustainable technology integration. Instructional alignment: ensuring technology 
enhances pedagogical goals rather than distracts from them. Professional development: 
supporting teachers' technological and ethical competencies. Operational management: 
leveraging technology for efficient and transparent administration. Assessment and 
evaluation: using digital tools responsibly for monitoring learning outcomes. Ethical and 
legal awareness: understanding data privacy, equity, and digital rights issues. Technology 
leadership is not merely technical oversight; it is moral stewardship. Administrators must 
cultivate environments where technology serves human development, equity, and 
sustainability.

Modeling and Promoting Responsible Technology Use
Institutional modeling plays a critical role in shaping digital culture. School leaders can 
promote effective technology use through: Transparent communication via digital 
platforms. Professional learning communities focused on technological innovation. 
Collaborative inquiry into the pedagogical impact of digital tools. Showcasing best 
practices among staff. Encouraging reflective dialogue on digital ethics. Short professional 
development segments, peer demonstrations of digital tools, and collaborative research 
partnerships can foster a culture of innovation balanced with ethical reflection. Such 
initiatives move beyond passive consumption toward active and responsible engagement. 
Importantly, sustainable technology use requires collaboration among educators, parents, 
and policymakers. Boundaries, guidance, and accountability structures must be reinforced 
both within and beyond school settings. Ethical formation begins early and extends across 
home and community contexts.

Ethical Concerns and the Path Forward
Despite its advantages, technology-enhanced learning presents ethical challenges, 
including misinformation, data exploitation, attention fragmentation, and environmental 
costs. These challenges underscore the need for digital citizenship education grounded in 
sustainability principles. A reactionary rejection of technology is neither feasible nor 
desirable. Digital tools are deeply embedded in contemporary life. Instead, sustainable 
education requires critical engagement that balances innovation with responsibility. True 
freedom in digital environments includes accountability, empathy, and respect for others. 
When guided by ethical reflection, technology can expand educational access, facilitate 
collaborative learning, and cultivate transformative understanding. Without such 
guidance, it risks amplifying inequities and undermining moral development.

Conclusion
Technology-enhanced learning holds significant potential for advancing sustainable 
education. By expanding access to information, facilitating global collaboration, and 
supporting participatory learning, digital tools can foster holistic and adaptive thinking. 
However, technological integration must be accompanied by ethical vigilance. Digital 
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citizenship education provides the framework for responsible engagement. It cultivates 
critical thinking, empathy, information literacy, and ethical participation—capacities 
essential for sustainability. Educational administrators, as technology leaders, bear 
responsibility for shaping institutional cultures that align technological innovation with 
moral purpose.

Sustainability ultimately depends on informed, reflective, and responsible human action. 
When technology serves these ends, it becomes a catalyst for transformative education. 
Enormous as its advantages are, it has been shown in this paper that it is important to take 
the ethical concerns of such exposures into note. While advocating for education 
technology, care should be taken to provide cautionary measures through proper digital 
education that enhances responsible digital citizenship. The banning of technology 
materials like cellphone in the schools, for instance, may not be the way out. What happens 
outside school and in the homes may even matter more. Parents, educators and 
policymakers relearning to establish and keep boundaries even from the cradle, have 
become important once more. Difference must be made again between the misconstruing 
of license for freedom; for true freedom has responsibility as its essential components. If 
these ethical concerns are not put into note and acted upon, the inevitability of self-
destruction may not be quite distant. 

When divorced from ethical grounding, it risks contributing to fragmentation and self-
destruction. The task before educators is therefore not merely to integrate technology, 
but to steward it wisely for the flourishing of present and future generations.
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