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As reliance on information and communication technology continues to grow, it is essential to recognize and
explore the impact of emerging technologies in the field of education. These rapidly advancing tools require early
integration of digital citizenship education in curricula to promote their adoption and adaptation. With the
support of new teaching methodologies and diverse digital education tools, educators are better equipped to
empower students, streamline academic processes, and foster effective collaboration. The present narrative reviews
emerging technologies in education to examine their potential benefits in the field of education. The insights are
poised to inspire universities and colleges worldwide to embrace innovative technology for enhanced academic
performance and delivery of education.
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Introduction

While traditional teaching (classroom) is a fundamental aspect of education, a significant upgrade in this
teaching method is needed to keep pace with new ways of learning (Kemp et al., 2024). A traditional
structured framework in education is teacher centric. The tools for learning involve lectures, textbooks,
worksheets, and standardized tests. The method involves the transmission of knowledge from the teacher
to the learner, with a defined curriculum and clear expectations for student performance.

Digital technology in education revolutionized traditional frameworks by fostering a learner-centric
approach, empowering students to take charge of their learning journeys (Ferreira et al., 2024). In turn, this
learning method utilizes technology effectively and underscores the crucial and valued role of educators in
guiding students through the digital world, reassuring them about the effectiveness of these tools (Alam &
Mohanty, 2023; Ferreira et al., 2024; Rotolo et al., 2015)

Emerging Technologies

Emerging technologies combine online products and services, using data generated between people and
their devices (Rotolo et al., 2015). Technology empowers learners to monitor their academic behavior,
interact with digital environments, and improve their learning performance (Kuhlmann et al, 2024).
Integrating technology transforms educational approaches to teaching. Most emerging educational
technology (Figure 1) will continue to radically reshape itself and thus continue ‘emerging.” (public domain).
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Figure 1.
Examples of Emerging Educational Technologies (Heick, 2023).
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Emerging Technologies for Teaching and Learning

Worldwide advancements in educational tools present both unprecedented opportunities and challenges in
all aspects of human life (Almufarreh & Arshad, 2023; Shabir, 2024). To effectively teach in today's
educational landscape, it is essential to utilize technologies that enhance engagement and learning
experiences. Among the various tools available, three key visualization technologies emerge as significant
virtual immersion technologies, each offering unique benefits (Chugh et al., 2023; Holeem et al., 2022).

Augmented Reality uses camera devices (e.g,, smartphones or AR goggles), to combine digital content onto
real-world scenarios. The immersive approach assists learners in engaging with the physical and virtual
wortlds. It is the intent of the program designers to enrich user understanding and interaction with the
material visualized in the program (Chugh et al., 2023). Figure 2.

Figure 2.
Awgmented Reality (public domain)

Desktop Virtual Reality (DVR) operates on typical 2D computer screens and allows users to interact with
input devices such as keyboards, mouse, and joysticks (Simsek, 2024). Figure 3.
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Figure 3.
Desktop VR (public domain)

Headsets that immerse the user in a virtual environment, eliminating distractions from the physical world,
represent a form of virtual immersive reality. In addition, the user visualizes 3D images, while immersive
VR tracks users' movements in treal-time. Users can now interact virtually and visualize their actions
firsthand. This is precisely what differentiates immersive virtual reality systems from conventional user
interfaces (Seo et al,, 2021). Figure 4.

Figure 4.
Tnmmersive V'R (public domain)
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Virtual Reality (VR) Application in Education

Educators embracing and utilizing these powerful tools may discover new educational opportunities and
build dynamic learning environments (Aithal & Maiya, 2024), making classrooms remarkably entertaining.
The applications of VR in education seems limitless, given its flexibility and applicability to the many facets
of teaching and learning. Learning with VR expands the classroom beyond its traditional walls. Typical field
trips organized by schools have reduced budgets and logistic issues (IKuhlmann et al., 2024). VR technology,
where students can go on these virtual field tripsto any location, anywhere around the wotld, without
physically leaving the classroom, enhances the dynamics of this platform for student interaction and learning
(Matovu et al., 2023). By providing experiential learning in a controlled environment (Kuhlmann et al., 2024),
students with special needs or learning differences participate in events or learning opportunities tailored to
their individual needs. VR in special education increases accessibility and promotes inclusivity in the
classroom (Aithal & Maiya, 2024).

Several internet sites offer virtual field trips (Almufarreh & Arshad, 2023). Teambuilding.com has trips for
a modest fee of 20 USD. Most of these ‘trips’ are conducted on a Desktop VR like Zoom. Travelnitch.com
is a tour site designed for children. Weareteachers.com currently lists 40 plus tours to zoos, farms, aquariums,
and other points of interest. Participating in technology or computer skills, virtual scholastic tours may
interest those scientist or mathematician students (Matovu et al, 2023). Determining the type of virtual trip
you may want to engage in (e.g., live streaming events, live group tours, or recorded tours) offers
opportunities to mingle with others who share the same interests. Explorableplaces.com offers these types
of programs.

Augmented Reality (AR)

Augmented reality is a significant driving force for growth and innovation in various industries, including
education (Matovu et. al., 2023). Augmented reality as previously discussed, is designed to let the user see both real
and virtual environments simultaneously (Aithal & Maiya, 2024). Interactive AR applications in healthcare,
involve visualizing and manipulating human anatomy, surgeons using Al to plan a surgical procedure, digital
educational games providing interactive simulations for learning; all represent examples in learning using AR
(Zulfigar et al., 2023). Figure 5 provides other examples of AR.

Several limitations have developed utilizing AR in educational settings. AR is device specific, making student
participation difficult; AR is content specific (some students may not benefit from the platform); institutions
need an Internet infrastructure to support digital streaming without drop out (Zulfigar, 2024). These
limitations are not a complete list, there are others specific to concept development, computer specific (e.g.,
Dell, IBM, Apple, etc.) and student access.

Figure 5.
Augmented reality
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Artificial Intelligence (AI)

Advancements in the field of AI have significantly improved the ability of computers to learn
independently (Almufarreh & Arshad, 2023). Al interacts with applications, to adapt, learn, and
communicate, using their native language (binary code) and gestures (Hasas et al., 2024). The
widespread use of intelligent terminals has allowed individuals to inhabit both physical space and
the digital virtualized network (Hasas et al., 2024). Despite long-standing depictions in science
fiction of the potential impact of artificial intelligence, today the technology is integrated into
many aspects of people's lives.

Educational software, as part of a digital learning-by-teaching program, utilize a built-in
pedagogical strategy (Ferreira et al., 2024; Seo et al., 2021). The software platforms provide
students with guidance and feedback. Computer-assisted learning (CAL) also leverages Al and
digital technologies to support students' learning processes by personalizing learning plans and
trajectories (Wang & Li, 2024). Students can create individual learning strategies related to their
strengths, weaknesses, and preferences with the help of AI and the support of teachers (Ahmed
& Al Jumaili, 2024; Wang & Li, 2024).

AI Application in Education

Al's flexibility and applicability to every aspect of the teaching and learning relationship offer a
beacon of hope for educators. It significantly improves learning outcomes and supports teachers
in developing better educational practices (Igbal et al., 2022; Kitcharoen et al., 2024). By applying
individualized learning, automating administrative tasks, providing tutoring and support outside
the classroom, and, most importantly, ensuring universal access for all students, Al is set to
revolutionize education and promote equity (Engageli, 2024).

Adaptive learning, for instance, is used to teach students advanced skills and evaluate their skill
level, creating a personalized instructional experience and guiding them to proficiency in their
digital skill set. The future of education, with Al at its core, promises personalized learning,
dynamic evaluations, meaningful online interactions, and learning experiences (Koumpouros,

2024).

Consider these examples of current applications of Al in education:
- study buddies or tutor bots (Porat et al., 2024), available 24/7 for student access
- conversational AT assistants give students one-on-one attention (Porat et al., 2024)
- chatbots answer student questions, analyze interactions for accuracy, and suggest
improvements based on past performance (Igbal et al., 2022)

Adaptive learning software incorporated in university infra-structures evaluates and adapts to

student skill levels (personalized learning), continuously assessing the performance and providing
real-time feedback (Koumpouros, 2024; UCAT, 2024).
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Al integration in online classes for faculty (public domain)
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Internet of Things (IoT)

IoT, as a network, is a concept that is rapidly gaining headway in the education industry. It refers to an
interconnected set of computing devices, mechanical and digital machinery, or people that exchange data
across networks without requiring application-to-application or application-to-computer interaction (Kiran,
2019). Educational institutions areexploring this innovative technology to enhance teaching and learning
capabilities, contribute to interactive learning possibilities, boost productivity, and offer real-time learning
experiences (Eimicke at al., 2023). By integrating IoT technology, universities can create a
sophisticated environment that empowers students (Eimicke et al., 2023) and allows those students
familiar with technology to use it as an effective educational tool, giving them more control over
their learning process.

IoT Application in Education

The flexibility of IoT applications and solutions directly influences classroom teaching and
learning, These applications and education enhance the classroom experience and facilitate student
learning in new ways by connecting devices, machines, and other objects on a shared network, or
Hypergrid, a concept inspired by the movie TRON. Smart buildings, intelligent whiteboards, and
other devices now incorporate IoT mechanisms, enabling all participants in the educational process
to participate in and reap the benefits of this innovative approach to teaching activities (Holeem et
al., 2022).

Examples of technology implementation in educational settings involve

- enabled smart boards (slowly replacing the traditional chalkboards and textbooks in classrooms)
(Mhlongo et al., 2023)

- interactive holograms for medical anatomy (Medical Holography™)

- virtual conferencing (e.g, Zoom.us, Microsoft Teams™, Cisco Webex.com, Slack.com [external
communication & collaboration])

- Blackboard Collaborate, Blackboard Collaborate Ultra, a classroom platform for higher education
settings, has gone through several name changes to accommodate the continued growth and needs
of higher education systems (class collaborate, now Class for Web) (Elsamanoudy et al., 2020).

Artificial Intelligence of Things (AIoT)

A crucial aspect of the evolutionary changes in higher education infrastructures, involves the
integration ofinnovative digital platforms (learning and teaching models) (Shabir, 2024). It is the
responsibility of educational leaders to take the lead in allocating and integrating AIoT technology,

IJEMT, Vol. 18, No. 2, 2024, pp.114-125 ISSN 1882-2290

119



International Journal for Educational Media and Technology
2024, Vol.18, No. 2, pp.114-125

as it can significantly improve the teaching environment, even for more complex subjects such as
science and mathematics (Shabir, 2024).

Figure 7.
Al and 10T (public domain)

AlIoT Application in Education

AloT creates a widely accessible educational platform that enables interactive learning, ensures the
safety of educational facilities, increases productivity, and provides real-time learning experiences
(Ferreira et al., 2024; Holeem et al., 2022; InVideo.ai, 2024). Teachers can use online AIoT methods
to grade students more efficiently and provide helpful internet resources, enhancing the learning
experience. Some of the most beneficial uses of AloT in education include facilitating
communication between students and teachers, improving energy efficiency, and reducing
operational costs (Engageli, 2024). AloT can provide deeper insights into the teaching and learning
processes. This transformative potential can inspire a hopeful vision for the future of education.
Examples of AloT include Google Colab™, Node-Red™, Machine Learning (interactive educational
applications and materials) (Ferreira et al., 2024; Zhang et al., 2024).

Engagement, Learning, and Belonging

During the February 2024 University of Phoenix Faculty workshop, the virtual presentation of
Introducing Live Collaboration in Synthesia, Victor Riparbelli, CEO and co-founder of Synthesia, a
company that creates Al-generated video content, discussed user preferences: "People want to
watch and listen—not read. . . Our brains are wired to understand better and remember visuals"
(Boniface-Chang, 2024; Synthesia, 2024).

Research validates these trends, with students favoring video over traditional assignments,
instructors preferring the immediate feedback facilitated by video assignments, and positive
correlations between usefulness, attitude to use, and student intention to use (Kemp et al., 2024).
These findings provide reassurance about the effectiveness of video in education (Ahmed & Al-
Jumaili, 2024).

Since its launch in May 2020, Gather. Town™, a proximity-based video conferencing platform that
combines two-dimensional game-like features with video-conferencing functionality, has been
well-received by educators and students (McClure & Williams, 2021; Zhao & McClure, 2024).
Costa's (2020) actionable observations have catalyzed video training initiatives in countless
educational institutions. "Through peer support and attending conferences, it became clear that
videos were the best option for me in immediately boosting student engagement" (p. 25).

Before students can benefit from video-enhanced pedagogy, educational administrators must
inspire and recognize the crucial role of faculty buy-in. This buy-in is essential to facilitating
instructors' transition from traditional pedagogy to video approaches. Nordgren and Schonthal's
(2022) perceptive recommendations on "overcoming the resistance that awaits new ideas" (p. 89)
have gained traction in the field for a reason (Alario-Hoyos et al., 2024; Engageli, 2024). Roadmaps
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"overcome ambiguity, cut down on the cost of exploration, and present a clear path to action."
In understanding roadmaps, consider the following discussion as an example of promoting tetanus
vaccinations:

Psychologists were asked to design a message to convince people to get a tetanus
shot and created a variety of messages based on different theories of
persuasion. One emphasized the benefitsof the vaccine, another stressed the
risks and life-threatening consequences of the disease, yet another simply
showed a map bighlighting a local clinic where pegple conld get a tetanus shot
and prompted people o find a time in their schedule that weekto stop by the
clinic. Twenty-eight percent of people who received the roadmap message got a
tetanus shot. (Nordgren & Schonthal, 2022, p. 87-88).

Video production workshops, self-help manuals (Costa, 2020), and professional training have
emerged as powerful tools (LinkedIn, 2024; Synthesia, 2024). These mechanisms have equipped
and empowered faculty, igniting their passion for developing foundational video skills and inspiring
them to explore new possibilities in their teaching methods.

Al including InVideo (2024) and Synthesia (2024), has revolutionized video production by
automating editing, voiceover, and scriptwriting tasks. With faculty ready to deliver engaging videos
and students open to video instruction, the potential of virtual learning platforms is bright and a
beacon of hope for the future of education, especially when participants feel a sense of belonging
(Crawford et al., 2024).

Research suggests that belonging and academic self-efficacy are intrinsic to optimizing outcomes
in a distance learning environment (Yi et al., 2024). Collaborative tools such as Microsoft™ Teams
can enhance belonging (Kahu et al., 2024), and digital tools may replace the properties of face-to-
face contact (Pei et al., 2024).

Promoting interaction and collaborative learning situations in online environments continues to challenge
higher education institutions (Alario-Hoyos et al., 2023). The platform, Engageli, is a potential option for
use (Eimicke et al., 2023) and recognizes the importance of a sense of community (Pei et al., 2024), support
to settle in (Crawford et al., 2024), and significant elements in creating a sense of belonging. Engageli (2024)
combines "the best of in-person and online learning into a single platform to create an experience that is
even better than in-person," making every participant feel valued and integral to the learning process.

Looking ahead, Savin-Baden and Burden (2024) suggest that the metaverse aligns with modes of
learning that promote collaboration, interaction, application, engagement, and deep approaches to
learning that students enjoy.

Calongne (2024) demonstrated how to use the Hypergrid to navigate the metaverse for those ready
to explore. An avatar is generated at the starting point when traveling from one internet ‘world’ to
another. The Hypergrid represents a plethora of virtual worlds — around 300 — that allow avatars
to travel between them (Savin-Baden & Burden, 2024). Any OpenSim® wotld connected to the
Internet can be on the Hypergrid simply by configuring that setting (Porat et al., 2023). OpenSim©
is a software platform generated for biomechanical modeling (think hologram), simulation, and
analysis.

Emerging Technology in Education

Emerging technology in education will directly impact the future of learning, which may include
the application and/or combination of augmented reality, virtual reality, artificial intelligence, 3D
printing, robotics, adaptive learning algorithms, live streaming, social learning, gaming, and
simulations, asynchronous learning and microlearning, and many more applications (Almufarreh
& Arshad, 2023; Heick, 2023; Rotolo et al., 2015; Simsek, 2024; Zulfiqar et al., 2024). (Figure 1).

Games and Gamification
One helpful educational training and motivation tool includes gameplay (Kumar & Nirala, 2023; UWaterloo,

2024). Game based learning integrates digital and online games into higher educational curricula by designing
learning activities (game characteristics and principles) within the learning activities. Examples of game-
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based learning are:

- iThinkSmart™, a simulation game to enhance learner’s critical thinking skills (Agbo et al., 2023).

- An interactive fictional game between historic Colonial Williamsburg, VA, and the University of
Florida utilizing the geography, culture, and characters of Williamsburg (Kumar & Nirala, 2023).

- A university and hospital utilizing the technology VitalSims™, developing games for nursing
students with real life scenarios (IKumar & Nirala, 2023).

Gamification is a software application that applies game-like elements and principles in non-game contexts.
Integrating these interactive aspects of games in learning models enhances user engagement,
motivation, and participation (Dahalan et al., 2024; Kumar & Nirala, 2023). Gamification simulations
provide immersive experiences similar to real-world scenatios. Navigating through these scenatios is a
way to learn proficiency in new skills or practice in quiet, risk-free environments. Users explore
different outcomes and learn from interactive feedback in a simulated space.

- Duolingo™ is a language learning application that uses gaming elements as rewards for
completing lessons (Alenezi et al., 2023).

- Khan Academy is considered a gamification app the amplifies learning experiences by
providing rewards for completing exercises (Dahalan et al., 2024).

- Quizlet employs a match application that pairs terms that users must complete in a timed
exercise.

Future Technology in Education

Quantum computing, when harnessed as an educational instructional platform, has the power to
transform complex data analysis at unprecedented speeds. Its advanced capabilities in data analysis,
modeling, and simulations can revolutionize how students learn profound concepts, ushering in a
new era of education (Alenezi et al., 2023; Simsek, 2024).

The integration of technology platforms and higher education infrastructures contributes to
reshaping education. Changes emphasize teachers’ adaptability, flexibility, and competency as
paradigms are introduced (Kumar et al., 2023). At the same time, students must develop their
digital abilities to participate effectively and intelligently in today’s cyber world. A balanced
blending of human knowledge and technological breakthroughs will open the door for a
comprehensive and empowered learning environment as education changes (Menekse, 2023).

Students are demonstrating learning by participating in collaborative online activities, peer-to-peer
mentoring, higher education online class discussions, building virtual presentations, and
collaborative online meetings (Zoom and Microsoft Teams™) (Menekse, 2023). Advanced
technology (generative Al) enhances learning retention by providing objective and consistent
feedback (Kumar et al., 2023).

Neuromorphic computing technology uniquely enhances advanced cognitive computing and
builds systems that can learn and adapt continuously, which is a promising educational tool. Its
real-time learning capabilities hold the potential to significantly enhance the educational learning
process based on a current program design (Alenezi et al., 2023; Almufarreh & Arshad, 2023).

Biometric quantum computing has the potential to revolutionize education technologies, such as
facial recognition and fingerprint scanning, and enhance security in educational institutions. By
integrating these protective technologies to prevent unauthorized access to devices and learning
materials, institutions can protect sensitive information and educational resources, ensuring a safe
and secure learning environment (Alenezi et al., 2023; Heick, 2023).

Conclusions

Emerging technologies are reshaping the landscape of education, and educators and institutions
are the architects of this transformation. With the aid of Al technology, they are enabling
personalized learning and meaningful interactions in online learning experiences. The ready
accessibility of educational information via computers and smart devices is changing the way we
learn. The main challenge for educators and institutions is to learn, adapt, acquire, and apply
technology to keep pace with the rapid innovations in teaching. One pedagogical strategy is
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learning by teaching, which can be implemented digitally through educational software.

Eliminating external distractions AR/VR creates a learning environment that captivates students.
Simulations provide an effective learning method when the conceptual elements serve as a practical
benefit. Another benefit of AR is the provision of increased personalization via virtual training
rooms, where learners interact with peers or online teachers in real-time.

Consider the benefits of real-time AR/VR: Lessons become real, learning is dynamic and
accessible through video simulations. Including any imaginable multidimensional images and
creating attention-grabbing animations, learning lessons lead to robust lectures that capture
classroom interest. These creative presentations spark curiosity and drive learners to participate in
lessons proactively, increasing motivation to continue learning,
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