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Abstract

This qualitative study examines the influence of smart education on the implementation of United Nations
Sustainable Development Goals 4 (Quality Education) and 11 (Sustainable Cities and Communities). Using a
phenomenological approach, we conducted in-depth interviews with 20 educators, administrators, and
policymakers from various educational institutions and organizations. Thematic analysis revealed that smart
education has the potential to significantly influence the achievement of these SDGs. Participants highlighted
how smart education can enhance access to quality education, improve learning outcomes, and promote
sustainable development through innovative technologies and pedagogies. Additionally, they emphasized the
importance of smart education in developing skills and competencies necessary for sustainable urban planning
and management. The study's findings underscore the need for a holistic approach to education, integrating smart
technologies and sustainable development principles to achieve the UN's SDGs. The study contributes to the
ongoing discourse on the role of education in achieving sustainable development and provides insights for
policymakers, educators, and researchers.
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Introduction

Smart education is relevant for social and educational development. Smart education can be defined as an
educational approach that integrates advanced technologies, personalized learning experiences, and data-driven
insights to enhance the teaching and learning process. According to Kinshuk and Graf (2012), "Smart education
is a conceptual shift towards the use of smart technologies and learning analytics to create adaptive learning
environments tailored to individual needs” (p. 5). In addition, Smart education emphasizes the use of
interconnected devices, real-time data analytics, and innovative pedagogies to support an engaging and efficient
learning environment. As outlined by Redecker and Punie (2017), "Smart education leverages the potential of
digital technologies and advanced pedagogical strategies to provide learners with more flexible, personalized, and
effective educational experiences"” (p. 24).

Personalized learning in smart education tailors the educational experience to the individual needs, skills, and
interests of each student. This approach allows for adaptive learning paths and content that adjust based on real-
time data and learner performance (Johnson, Adams Becker, Estrada, & Freeman: 2015). Personalized learning
in smart education refers to the customization of the educational experience to fit the unique needs, abilities, and

©2024 GODFREY OKOYE UNIVERSITY INTERNATIONAL JOURNALOF EDUCATION | PUBLISHED BY K-INJO

58



Ishiwu, Innocent Ugwuoke, Christian, Ngozi and Donatus Nwobodo

interests of each student. Using advanced algorithms and learning analytics, educational systems can adapt the
content, pace, and learning path to match the individual learner. This tailored approach helps to ensure that
students are neither bored by content that is too easy nor overwhelmed by content that is too difficult. By providing
a more customized learning journey, students can achieve better engagement and improved outcomes.

Smart education promotes interactive and engaging learning environments with multimedia resources,
gamification, and collaborative tools. These elements help to maintain student interest and encourage active
participation in the learning process (Yang & Yuen, 2016). Smart education leverages technology to create
interactive and engaging learning environments. This includes the use of multimedia resources like videos,
simulations, and virtual reality to make learning more dynamic and immersive. Gamification elements such as
points, badges, and leaderboards motivate students by introducing game-like incentives. Additionally,
collaborative tools like online discussion forums and group projects enable peer interaction and teamwork. These
engaging methods help to keep students interested and actively involved in their learning, leading to a deeper
understanding of the material.

Real-time feedback and assessment are key features of smart education, allowing educators to provide immediate
and actionable insights to students. This continuous feedback loop helps learners to stay on track and make
necessary adjustments to their study strategies (Johnson, Adams Becker, Estrada & Freeman, 2015). Real-time
feedback and assessment are essential components of smart education. With the help of digital tools and learning
management systems, educators can provide immediate feedback to students on their performance. This instant
feedback helps students understand their strengths and areas for improvement right away, allowing them to make
timely adjustments to their study habits. Continuous assessment also supports formative evaluation, where
ongoing insights guide both teaching strategies and student learning processes, leading to better academic
performance and mastery of subjects.

On its importance, Smart education leverages technology to provide personalized learning experiences and real-
time feedback, which can significantly improve learning outcomes. By tailoring the educational content and pace
to each student's needs, smart education helps students understand and retain information more effectively
(Johnson, Adams, Estrada & Freeman, 2015). In addition, Smart education makes high-quality education more
accessible to a larger number of students, regardless of geographical location. Online learning platforms and
digital resources can reach students in remote or underserved areas, providing opportunities for education that
were previously unavailable (Redecker & Punie, 2017). However, the interactive and immersive nature of smart
education tools, such as virtual reality, gamification, and multimedia resources, leads to higher levels of student
engagement. Engaged students are more likely to participate actively in their learning and show improved
motivation and interest in their studies (Yang & Yuen, 2016).

One of the significant challenges of smart education is the digital divide, which refers to the gap between those
who have access to digital technologies and those who do not. This disparity can prevent equal access to smart
education resources, particularly affecting students from low-income families or remote areas (van Dijk, 2020).
The increased use of digital tools in smart education raises concerns about data privacy and security. Protecting
sensitive student information from breaches and ensuring that data is used ethically and responsibly are major
challenges that educators and institutions must address (Hargreaves & Preston, 2019). Effective implementation
of smart education requires that educators are adequately trained in using new technologies and integrating them
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into their teaching practices. Many teachers may lack the necessary skills or confidence to effectively utilize smart
education tools, making ongoing professional development crucial (Redecker & Punie, 2017).

The digital divide impacts the quality of education by creating unequal access to learning resources and
opportunities. Students without access to the necessary technology and internet connectivity are at a disadvantage,
limiting their ability to participate in smart education initiatives and potentially widening the achievement gap.
Concerns about data privacy and security can affect the quality of education by limiting the adoption of digital
tools and resources. If schools and educators are unable to ensure the protection of sensitive student information,
they may be reluctant to fully integrate smart education technologies, thereby missing out on their potential
benefits. Adequate teacher training and professional development are critical for the successful implementation
of smart education. Without proper training, teachers may struggle to effectively integrate technology into their
teaching, which can diminish the potential benefits of smart education and negatively impact the quality of
education.

In addition, the digital divide poses a significant challenge to building a sustainable society by perpetuating
inequalities in access to information and opportunities. This divide can hinder social and economic development,
as individuals and communities without access to digital technologies are left behind in terms of education,
employment, and civic participation. Bridging the digital divide is essential for promoting inclusive growth and
ensuring that all members of society can contribute to and benefit from sustainable development. Ensuring data
privacy and security is vital for fostering trust in digital systems, which is a cornerstone of a sustainable society.
Without robust data protection measures, individuals may be reluctant to engage with digital platforms that are
essential for modern education, healthcare, and governance. This reluctance can impede the widespread adoption
of technologies that are critical for sustainable development, such as smart cities and e-governance solutions.
Investing in teacher training and professional development is essential for creating a sustainable society.
Educators equipped with the skills to effectively use digital tools can better prepare students for the challenges of
the 21st century, including those related to sustainability. Well-trained teachers can incorporate sustainability
concepts into their curricula, fostering a generation of students who are aware of and committed to sustainable
practices.

Quality education is fundamental to the development of a sustainable society, as it equips individuals with the
knowledge, skills, and values necessary to address complex global challenges. High-quality education promotes
critical thinking, creativity, and problem-solving abilities, which are essential for innovation and sustainable
development. It also fosters an understanding of sustainability principles, encouraging individuals to adopt
practices that support environmental stewardship, social equity, and economic viability. By ensuring that all
members of society have access to quality education, we can create a more informed and engaged citizenry
capable of contributing to sustainable solutions and resilient communities. The United Nations recognizes this
connection, stating that "quality education is the foundation to improving people’s lives and sustainable
development™ (United Nations, 2015, p. 14). This ongoing study intends to uncover the influence of smart
education on access to quality education and sustainable development in societies.

Research Questions

The following research questions were raised to guide the study:
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1. Does Smart education have the potential to significantly influence the achievement of United Nations
Sustainable Development Goals 4 (Quality Education) by enhancing access to quality education, improving
learning outcomes?

2. Does Smart education have the potential to significantly influence the achievement of United Nations
Sustainable Development Goal 11 (Sustainable Cities and Communities) by promoting sustainable development
through innovative technologies and pedagogies?"

Methodology

To investigate the impact of smart education on the implementation of United Nations Sustainable Development
Goals 4 (Quality Education) and 11 (Sustainable Cities and Communities), a phenomenological approach was
adopted. This methodology focuses on understanding the lived experiences and perceptions of individuals directly
involved with smart education initiatives. We conducted in-depth interviews with 20 educators, administrators,
and policymakers from various educational institutions and organizations to gather comprehensive insights.

The selection of participants was purposive, ensuring a diverse range of perspectives from those actively engaged
in implementing and managing smart education technologies. The data collected from these interviews were
analyzed using thematic analysis, which involved identifying, analyzing, and reporting patterns (themes) within
the data. This approach allowed for a rich and detailed exploration of how smart education practices are
influencing the goals of quality education and sustainable urban development, highlighting key challenges,
successes, and potential areas for improvement.

Result and Discussion of the Findings

Quality Education

There are reasons to support the fact that smart education can significantly influence the achievement of United
Nations Sustainable Development Goal 4 (Quality Education) by enhancing access to quality education and
improving learning outcomes. Smart education utilizes advanced technologies such as artificial intelligence and
machine learning to provide personalized learning experiences. These technologies adapt educational content to
meet the unique needs and learning paces of individual students, thereby improving engagement and learning
outcomes (Johnson, Adams, Estrada & Freeman, 2015). Personalized learning refers to educational methods and
environments tailored to the needs, skills, and interests of individual learners. Smart education leverages
technologies like artificial intelligence (Al) and machine learning to analyze students' performance data and
customize learning experiences accordingly. By providing content and pacing that suit each learner's unique
profile, personalized learning enhances engagement and understanding, leading to better academic outcomes.
For example, adaptive learning platforms adjust difficulty levels based on student responses, ensuring that each
student is neither bored nor overwhelmed. Further, Smart education platforms and online learning resources make
education more accessible to students in remote or underserved areas. This digital inclusion ensures that more
students can benefit from quality education regardless of their geographical location (Redecker & Punie, 2017).
Smart education platforms, such as online courses and virtual classrooms, enable students from remote or
underserved areas to access high-quality educational resources. This democratization of education ensures that
geographical location or socioeconomic status does not hinder a student's ability to learn. With internet access
and digital devices, students can participate in classes, access learning materials, and interact with teachers and
peers from anywhere, thus bridging the educational gap between urban and rural areas.
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In addition, the use of interactive multimedia tools, gamification, and virtual simulations in smart education makes
learning more engaging and enjoyable for students. Increased engagement leads to better retention of knowledge
and improved academic performance (Yang & Yuen, 2016). Interactive multimedia tools, such as videos,
animations, and gamified content, make learning more engaging and enjoyable for students. Gamification
incorporates game design elements like points, badges, and leaderboards into the learning process, which can
motivate students to participate actively. Virtual simulations allow students to experiment and explore concepts
in a dynamic and immersive environment, leading to a deeper understanding of the material and increased
retention. On the other hand, Smart education technologies provide real-time feedback to students, allowing them
to understand their strengths and weaknesses immediately. This continuous assessment helps students stay on
track and improve their performance through timely interventions (Boud & Molloy, 2013). Smart education
technologies enable educators to provide immediate feedback on students' performance, helping them identify
areas of strength and weakness quickly. This real-time feedback is crucial for formative assessment, as it allows
students to make necessary adjustments and improvements promptly. Continuous assessment through digital tools
ensures that students receive consistent support and guidance throughout their learning journey, which enhances
their overall academic performance.

Moreover, Smart education facilitates collaborative learning through online platforms that enable students to work
together, share resources, and support each other's learning processes. This collaborative approach helps build
critical thinking and problem-solving skills essential for lifelong learning (Dillenbourg, 2019). Smart education
promotes collaborative learning through online platforms that facilitate group work, discussion forums, and
resource sharing. These platforms enable students to collaborate on projects, exchange ideas, and support each
other's learning, regardless of their physical location. Collaborative learning helps develop essential skills such
as communication, teamwork, and critical thinking. By working together, students can learn from diverse
perspectives, which enriches their educational experience and prepares them for real-world challenges.
Sustainable Cities and Communities

There exist significant reasons to support the assertion that smart education can significantly influence the
achievement of United Nations Sustainable Development Goal 11 (Sustainable Cities and Communities) by
promoting sustainable development through innovative technologies and pedagogies. Smart education equips
learners with the necessary skills and knowledge to contribute to sustainable urban development. By integrating
sustainability concepts into the curriculum, students learn about sustainable practices, energy efficiency, and
environmental stewardship, preparing them to make informed decisions and take actions that support sustainable
cities and communities (Tilbury, 2011). Smart education integrates sustainability concepts into the curriculum,
teaching students about sustainable practices, energy efficiency, and environmental stewardship. This education
equips learners with the skills and knowledge needed to contribute to sustainable urban development. For
example, students might learn about sustainable agriculture, waste management, and renewable energy sources.
By understanding these concepts, they can apply them in real-world scenarios, making informed decisions that
promote sustainability in urban settings.

Further, Smart education introduces students to innovative green technologies that can be applied in urban
planning and development. By familiarizing learners with renewable energy sources, sustainable construction
methods, and smart city technologies, education systems foster a generation of professionals capable of
implementing and managing sustainable urban projects (Giffinger, Fertner, Kramar, Kalasek, Pichler-Milanovic
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& Meijers, 2007). Smart education introduces learners to green technologies that are essential for sustainable
urban development. These technologies include renewable energy systems, sustainable construction methods, and
smart city infrastructure. By familiarizing students with these innovations, education systems cultivate a
generation of professionals who can implement and manage sustainable urban projects, such as energy-efficient
buildings and smart grids. In addition, Smart education encourages civic engagement and community
involvement, which are crucial for sustainable urban development. Through project-based learning and
community partnerships, students gain hands-on experience in local sustainability initiatives, fostering a sense of
responsibility and active participation in creating sustainable communities (UNESCO. (2017).

Smart education fosters civic engagement by involving students in project-based learning and community
partnerships. These experiences allow students to participate in local sustainability initiatives, such as urban
gardening, recycling programs, and public transportation projects. This hands-on involvement cultivates a sense
of responsibility and active participation in community efforts, which is crucial for building sustainable cities and
communities.

In addition, Smart education emphasizes the use of data and analytics in urban planning and management. By
teaching students how to collect, analyze, and interpret data, educational programs prepare future urban planners
and policymakers to make evidence-based decisions that enhance the sustainability and resilience of cities (Batty,
2013)Smart education emphasizes the importance of data and analytics in urban planning and management.
Students learn how to collect, analyze, and interpret data related to urban environments, such as traffic patterns,
energy usage, and pollution levels. This knowledge prepares them to make evidence-based decisions that enhance
the sustainability and resilience of cities. Data-driven approaches ensure that urban planning and management are
efficient, targeted, and responsive to the needs of the community. However, Smart education promotes innovation
and creativity by encouraging students to think critically and solve complex problems related to urban
sustainability. Through interdisciplinary learning and collaboration, students develop innovative solutions that
address the unique challenges faced by modern cities, such as reducing carbon footprints, managing resources
efficiently, and improving quality of life for urban residents (Trilling & Fadel, 2019). Smart education encourages
innovation and creativity by promoting critical thinking and problem-solving skills. Interdisciplinary learning and
collaboration enable students to develop innovative solutions to complex urban sustainability challenges. For
instance, they might design systems to reduce carbon footprints, manage resources more efficiently, or enhance
the quality of life for urban residents. This creative approach is essential for addressing the evolving needs of
modern cities.

Conclusion and Recommendations

The study concludes that smart education plays a crucial role in achieving United Nations Sustainable
Development Goals 4 (Quality Education) and 11 (Sustainable Cities and Communities) by leveraging innovative
technologies and pedagogies. Through personalized learning, increased accessibility, enhanced engagement, real-
time feedback, and collaborative learning, smart education improves educational outcomes and fosters the
development of skills essential for sustainable urban planning and management. Additionally, by promoting green
technologies, encouraging civic engagement, supporting data-driven decision-making, and fostering innovation,
smart education equips learners with the tools needed to address complex urban challenges. This holistic approach
to education underscores the potential of smart education to not only enhance the quality of education but also to
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contribute significantly to sustainable urban development, thereby supporting the broader goals of sustainable
development.

Based on the findings the following recommendations were made:

1. To maximize the benefits of smart education, it is essential to invest in robust digital infrastructure.
Governments and educational institutions should prioritize expanding internet access, particularly in underserved
and remote areas, and ensure that students have access to necessary digital devices. This investment will help
bridge the digital divide, enabling more students to benefit from personalized and accessible learning
opportunities, thereby supporting the achievement of SDG 4.

2. Effective implementation of smart education requires that educators are well-equipped with the necessary
skills and knowledge to utilize digital tools and integrate them into their teaching practices. Ongoing professional
development programs should be established to train teachers in the use of innovative technologies and
pedagogical strategies that promote sustainability. This training will help educators to effectively engage students
and prepare them for active participation in sustainable urban development, aligning with SDG 11.
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