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Editorial on the Research Topic
 Emerging technologies and digitalization in education for sustainable development




Welcome to this Research Topic on “Emerging technologies and digitalization in education for sustainable development.” This Research Topic brings together an insightful array of research that explores the intersection of technology and education, with a focus on fostering sustainable development. Education for Sustainable Development (ESD) faces a double challenge in terms of implementation and awareness. This Research Topic explores the dynamic landscape of innovative technologies and their potential to shape education in ways that can integrate Sustainable Development and Sustainable Development Goals (SDGs) more effectively. Further, ESD is recognized as a key driver for achieving the SDGs, embodying a deliberate, dynamic, and interdisciplinary approach to learning and teaching. It underscores the importance of transformative pedagogies and learning environments that empower stakeholders to address systemic sustainability challenges and drive positive change toward more just, prosperous, and sustainable societies.

As the world faces a planetary crisis and increasingly complex challenges related to environmental, social, and economic sustainability, education plays a crucial role in achieving awareness about these issues (Sevilla-Pavón and Nicolaou, 2022) and equipping future generations with the knowledge, skills, and values needed to accelerate actions for green and digital transition. The need to move forward with the twin transition is more pressing after COVID-19 which has indicated the fragility of human existence (Amankwah-Amoah et al., 2021). Especially, in the education sector, the COVID-19 experience revealed the urgency to move fast-forward to a twin transition that will render learning environments more resilient while at the same time enhancing digital education, encompassing accessibility, peer learning, and connectivity, placing, thus, Sustainable Development Goal 4 “Leave no one behind” at the forefront of teaching and learning (UNGA Resolution, 2015).

Digital Education emerges as a powerful tool in advancing ESD objectives, offering opportunities to integrate SDGs across all levels and forms of education while responding to evolving needs and challenges (Veckalne and Tambovceva, 2022). The strategic directions for ESD as defined by numerous regional mechanisms and processes such as UNESCO Roadmap2030 and the new implementation framework of the UNECE ESD Strategy 2021–2030 which emphasizes the pivotal role of digital education and technologies in fostering behavioral shifts toward sustainability and expanding inclusive educational opportunities, particularly for the youth (United Nations Economic Social Council, 2005).

The four high-quality submissions accepted for this Research Topic offer valuable insights into various aspects of this theme:

“Investment opportunity of blockchain technology in the education sector of Saudi Arabia:” This article takes a systematic approach to analyse the potential benefits and challenges of integrating blockchain technology into the Saudi education system, highlighting its potential to improve learning assessment, maintain student records, enhance trust, and reduce costs (Alshareef).

“Extending unified theory of acceptance and use of technology to understand the acceptance of digital textbooks for elementary school in Indonesia:” This study investigates the factors influencing the adoption of digital textbooks among Indonesian elementary school students, contributing to understanding the dynamics of technology acceptance in specific cultural contexts (Hermita et al.).

“An experimental study on the influence of instructional mobile applications in enhancing listening comprehension of rural students in India:” This research explores the effectiveness of mobile applications in improving the listening comprehension skills of rural Indian students, showcasing the potential of technology to overcome geographic barriers and address educational equity concerns (Raj and Tomy).

“Exploring the intersections of TAM and TRI models in middle school VR technology acceptance:” This article examines the acceptance of virtual reality (VR) technology in middle school education through the lens of two established technology acceptance models, offering valuable insights into user perceptions and factors influencing VR adoption in educational settings (Lin et al.).

These four diverse contributions represent the wide range of opportunities and challenges presented by emerging technologies on ESD. They collectively shed light on the potential of technologies to enhance educational access, improve learning outcomes, and promote sustainable practices. Along with the aforementioned technologies, the revolution of emerging technologies can speed up the efforts for digitalization for sustainable development (Mondejar et al., 2021; Bradu et al., 2023; Lee et al., 2023; Deepana and Vani, 2024). In addition to blockchain technology, Artificial intelligence (AI) can offer data-driven insights and tailor learning experiences (Guan et al., 2020). Big data analytics can support evidence-based decision-making (Nisar et al., 2021), Internet of Things (IoT) devices can monitor energy consumption and encourage environmental sustainability (Albreem et al., 2021). 3D printing makes it easier to have hands-on learning experiences (Hsiao et al., 2019), and cloud computing makes it possible to share instructional content seamlessly (Siddiqui et al., 2019). Open educational resources (OER) facilitate equitable access to high-quality educational resources (McGreal, 2017), while machine learning algorithms tailor learning routes (Janiesch et al., 2021). These technologies, when thoughtfully integrated under a sound learning design, entail the potential to foster innovation, engagement, and ultimately an enhanced learning experience. Particular emphasis should also be placed not only on emerging technologies, but also on emerging practices, concepts, and approaches that entail opportunities to reconsider how learning and teaching are structured and carried out. This resonates Veletsianos (2016) arguments on the need to understand evolving behaviors and technologies. To better conceptualize, develop, critique, improve, and comprehend education we need to collect and map global experiences, distributed information, and interdisciplinary viewpoints that practitioners and members of research communities can utilize. This Research Topic has contributed to this goal by providing a scope toward the intersection of technology and education, focusing on fostering sustainable development.

This Research Topic also highlights the importance of critical reflection and careful implementation to ensure that technology serves as a tool for equity, inclusion, and responsible development. Addressing topics such as digital access, pedagogical integration, and ethical considerations remains crucial for harnessing the full potential of these technologies for transformative change.

We believe that this Research Topic of papers will serve as a valuable resource for researchers, educators, policymakers, and practitioners interested in harnessing the power of emerging technologies to promote inclusive and equitable quality education for all, as outlined in the United Nations' Sustainable Development Goal 4.


Author contributions

AP: Writing – original draft, Writing – review & editing. AN: Writing – original draft, Writing – review & editing. EK: Writing – original draft, Writing – review & editing. M-VS: Writing – review & editing, Writing – original draft. AZ: Writing – review & editing. DB: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Albreem, M. A., Sheikh, A. M., Alsharif, M. H., Jusoh, M., and Yasin, M. N. M. (2021). Green internet of things (GIoT): applications, practices, awareness, and challenges. IEEE Access 9, 38833–38858. doi: 10.1109/ACCESS.2021.3061697

 Amankwah-Amoah, J., Khan, Z., Wood, G., and Knight, G. (2021). COVID-19 and digitalization: the great acceleration. J. Bus. Res. 136, 602–611. doi: 10.1016/j.jbusres.2021.08.011

 Bradu, P., Biswas, A., Nair, C., Sreevalsakumar, S., Patil, M., Kannampuzha, S., et al. (2023). Recent advances in green technology and Industrial Revolution 4.0 for a sustainable future. Environ. Sci. Pollut. Res. 30, 124488–124519. doi: 10.1007/s11356-022-20024-4

 Deepana, P., and Vani, U. (2024). Technology revolution along with sustainability—a pathway for growth. Technology 1:9. doi: 10.1177/mjmrp.231219059

 Guan, C., Mou, J., and Jiang, Z. (2020). Artificial intelligence innovation in education: a twenty-year data-driven historical analysis. Int. J. Innov. Stud. 4, 134–147. doi: 10.1016/j.ijis.2020.09.001

 Hsiao, H. S., Chen, J. C., Lin, C. Y., Zhuo, P. W., and Lin, K. Y. (2019). Using 3D printing technology with experiential learning strategies to improve preengineering students' comprehension of abstract scientific concepts and hands-on ability. J. Comput. Assist. Learn. 35, 178–187. doi: 10.1111/jcal.12319

 Janiesch, C., Zschech, P., and Heinrich, K. (2021). Machine learning and deep learning. Electr. Mark. 31, 685–695. doi: 10.1007/s12525-021-00475-2

 Lee, C. C., He, Z. W., and Yuan, Z. (2023). A pathway to sustainable development: digitization and green productivity. Energy Econ. 124:106772. doi: 10.1016/j.eneco.2023.106772

 McGreal, R. (2017). Special report on the role of open educational resources in supporting the sustainable development goal 4: quality education challenges and opportunities. Int. Rev. Res. Open Distrib. Learn. 18:4433. doi: 10.19173/irrodl.v18i7.3541

 Mondejar, M. E., Avtar, R., Diaz, H. L. B., Dubey, R. K., Esteban, J., Gómez-Morales, A., et al. (2021). Digitalization to achieve sustainable development goals: steps towards a smart green planet. Sci. Total Environ. 794:148539. doi: 10.1016/j.scitotenv.2021.148539

 Nisar, Q. A., Nasir, N., Jamshed, S., Naz, S., Ali, M., and Ali, S. (2021). Big data management and environmental performance: role of big data decision-making capabilities and decision-making quality. J. Enterp. Inf. Manag. 34, 1061–1096. doi: 10.1108/JEIM-04-2020-0137

 Sevilla-Pavón, A., and Nicolaou, A. (2022). Artefact co-construction in virtual exchange: ‘Youth Entrepreneurship for Society'. Comput. Assist. Lang. Learn. 35, 1642–1667. doi: 10.1080/09588221.2020.1825096

 Siddiqui, S. T., Alam, S., Khan, Z. A., and Gupta, A. (2019). “Cloud-based e-learning: using cloud computing platform for an effective e-learning,” in Smart Innovations in Communication and Computational Sciences: Proceedings of ICSICCS-2018 (Springer Singapore), 335–346. doi: 10.1007/978-981-13-2414-7_31

 UNGA Resolution (2015). 70/1, Transforming our world: the 2030 Agenda for Sustainable Development, A/RES/70/1. Available online at: http://undocs.org/A/RES/70/1 (accessed May 13, 2024).

 United Nations Economic and Social Council (2005). UNECE Strategy for Education for Sustainable Development. Available online at: https://unece.org/DAM/env/documents/2005/cep/ac.13/cep.ac.13.2005.3.rev.1.e.pdf (accessed May 13, 2024).

 Veckalne, R., and Tambovceva, T. (2022). The role of digital transformation in education in promoting sustainable development. Virtual Econ. 5, 65–86. doi: 10.34021/ve.2022.05.04(4)

 Veletsianos, G. (2016). Emergence and Innovation in Digital Learning: Foundations and Applications. Athabasca: Athabasca University Press. doi: 10.15215/aupress/9781771991490.01

Copyright
 © 2024 Parmaxi, Nicolaou, Kakoulli Constantinou, Soulé, Zachariou and Burgos. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Emerging technologies and digitalization in education for sustainable development



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Education

Editorial: Emerging technologies
and digitalization in education
for sustainable development











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Education







