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Abstract

Virtual reality (VR) and augmented reality (AR) are emerging as powerful tools that are transforming
the way education is delivered and experienced. Unlike traditional teaching approaches that often rely
heavily on textbooks, lectures, and passive learning, these technologies create highly interactive and
engaging environments that allow students to actively participate in the learning process. By providing
immersive experiences, VR and AR bridge the gap between theoretical knowledge and practical
application, enabling learners to explore complex ideas in ways that were previously unimaginable.
Augmented reality enhances the physical world by overlaying digital information, visuals, or
simulations onto real-life surroundings. This not only increases visibility but also promotes deeper
interaction with educational content, making abstract or difficult concepts more tangible and
understandable. On the other hand, virtual reality constructs entirely digital environments in which
learners can experiment, explore, and engage with ideas beyond the limitations of the physical
classroom. Such simulated experiences give students the freedom to practice skills, analyze scenarios,
and apply knowledge in safe yet realistic contexts. Research findings consistently highlight the benefits
of AR and VR in education, such as improved collaboration, heightened critical thinking abilities, and
increased student motivation. These technologies foster curiosity, encourage problem-solving, and
support teamwork, all of which are essential for real-world success. Ultimately, AR and VR represent
a significant step forward in modern education, offering innovative opportunities to close the gap
between classroom instruction and real-world application, while preparing students for the demands
of a rapidly evolving digital age.
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INTRODUCTION
Now, AR and VR are two of the most recent advances in technology available and they have
enormous potential to enhance the educational system as shown in Figures 1 and 2. These |technologies
have the ability to not only make the experience
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experiences is virtual reality (VR) [2].
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o Augmented Reality: AR is a three-dimensional (3D) technology that displays digital data in the
physical world. Through a combination of machine learning and graphic computing technologies,
it could enhance the way users visualize the real world with items. AR offers capabilities like
contextual visualization which presents virtual information in rich context and learning
interactivity which involves interactions with virtual content. Examples include online classes,
Power-point presentations etc.

LITERATURE REVIEW

Immersion technologies, such as virtual reality (VR) and augmented reality (AR), have attracted more
interest in the field of education because of their capacity to establish interactive learning environments
between teachers and students. AR aims to overlay digital literature according to the different needs of
users, whereas VR's primary function is to immerse viewers in a computer-generated environment.
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Figure 1. Augmented reality.
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Figure 2. Virtual reality.
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Table 1. Difference between augmented reality and virtual reality.

Virtual Reality Augmented Reality
1. A totally involved digital environment or experience e Through augmented reality, digital data
that duplicates the real or imagined world created by can be placed on the physical world.
virtual reality.
2. A headset or other similar gear is usually needed to e AR applications can be used on tablets or
fully immerse the user in the digital world. smart-phones to Achieve this.
3. In virtual reality, the user is cut off from reality. e While using AR, the user is conscious of
the outside world.
4. To produce a realistic experience, powerful devices e The technology needed to create it is quite
and software are needed. simple.
5. HTC gaming headset, Galaxy devices VR and play- e Examples: Cartoons like Doraemon,
station VR are a few examples. Google maps etc.
Postures
o
Gestures  Speec
Gives auser-
interactive
virtual setting

Figure 3. Model of augmented reality.

Interactive storytelling, simulation-based training, and experiential learning are all made possible by
these technologies in educational settings. According to Al Ansi et al., the COVID-19 epidemic has
drastically changed how people live, work, and study. Social distance and other safety measures have
compelled companies and educational institutions to quickly adjust and come up with new strategies to
maintain operations [1].

While teachers prioritized connecting students with one another and their learning during remote
learning, it was frequently difficult to engage students. In order for students to ask questions, talk to
their teachers informally, and interact with their peers, it was difficult for teachers to maintain daily
contact [3, 4]. Teachers created new methods for interacting with students. Teachers in England and
Wales used digital workbooks that allowed for comments and feedback, conversations, learning
software, interactive questioning during live lessons and one-on-one phone calls with students and
parents [5].

According to behaviorism, knowledge is a repertoire of actions in response to external stimuli.
Therefore, learning is defined as the learner's passive integration of a predetermined set of knowledge.
This paradigm states that learning motivation is extrinsic and involves both positive and negative
reinforcement, and that learning necessitates repetition. The instructor acts as a role model by modeling
appropriate behavior [6]. Prior research has found that the use of interactive technologies in online
learning has several advantages, such as better critical thinking skills, student engagement, and
increased information retention. Through simulations and practical experiences, virtual reality (VR) and
augmented reality (AR) allow students to encounter complex and sophisticated ideas that are not
possible in traditional online courses [7].

The use of augmented reality in education can take several forms, including marker-based, gesture-
based, skeletal-based, and geo-location based approaches. However, the approach is too identical
regardless of the implementation method. While the inputs used in the methods vary in terms of
markers, gestures, and speech, it is evident that a virtual environment that interacts with the user is
projected once the input has been received and detected as shown in Figure 3 [8].
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This study showed how crucial it is to incorporate augmented reality (AR) into mathematics
instruction in order to improve student engagement and learning outcomes. There are still a number of
unanswered questions with AR in math teaching, despite these encouraging results. The need for
longitudinal research that looks at how AR affects student's learning results and memory of
mathematical concepts over the long run is one significant gap. The majority of research to date has
been on short-term treatments, and little is known about the long-term effects of consistent AR use on
individual’s arithmetic skills [9]. There are a number of reasons for this, chief among them being the
widespread use of technology to merely boost the efficacy of conventional teaching techniques. In this
part, we outline two VR-based opportunities for developing 21st-century skills [10].

RESULTS AND DISCUSSION

Studies show that XR technology is now popular in architectural education, particularly in a time
when VR/AR is the most popular and MR is still in the early stages. Cho's research concentrated on the
idea of Memory of Loci, which holds that memories are kept in repeated places because they are part
of a mental image (also called memory palaces). Recent advancements in virtual reality (VR) and
augmented reality (AR) technologies are significantly changing the educational landscape. Experiential
learning experiences can be produced with AR and VR, which will help students understand and interact
with the material more fully. There has already been research done on the development of mobile
devices and the prospective applications of machine learning and artificial intelligence in healthcare.
As a result, virtual care for patient monitoring and management combined with intelligent and active
electronic devices has become a reality and a component of care standards. The opportunity of virtual
reality (VR) for involving users in a virtual world opens up new methods for users to experience visual
material. The ability of VR displays to show 360-degree media and let users move about the virtual
world gives users a more engaging experience and lets them interact with the world in whatever way
they enjoy [11-15].

Research on cooperation between training providers, educational institutions, and industrial
stakeholders: The studies explore the difficulties that come with integrating autonomous systems and
underline the necessity for institutions of learning to proactively bridge the skills gap by creating
modern courses and infrastructure. The WoS's subject category data show that computer science and
engineering are the two most popular categories, accounting for 15,341 articles total, or almost 71% of
the total output [16, 17].

AR not only connects the virtual and physical worlds, but it also uses creativity to produce an
improved reality. They believe that the educational benefits of augmented reality (AR) are linked to
how AR is developed, applied, and incorporated into both formal and informal learning environments,
rather than being exclusively dependent on the usage of technology [18]. The failure of the educational
system to keep up with VR advancements and the lack of teacher experience in VR-use remain the two
main obstacles to implementing VR into middle school, despite the fact that it has a favorable effect on
students' cognitive, behavioral, and affective involvement [19]. The success of virtual reality (VR) is
predicated on the idea that people remember things best when they have firsthand experience rather
than through reading, watching, or hearing about them. Over the years, a number of technologies have
shown themselves to be beneficial in education. The interest of learners in their studies has increased
due to the advancement of educational technology. Additionally, it is now simpler to apply new
technologies into the classroom to improve student learning as shown in Figures 4 and 5.

CONCLUSION

The virtual and augmented reality require a change in the educational system because they increase
learning effectiveness and interest. With the help of these technologies, students can interact with
difficult subjects in ways that are not possible with normal methods. Particularly in response to the
COVID-19 pandemic, VR and AR have become more widely used, indicating their usefulness for
distance learning. But in order to fully integrate them into regular schooling, issues like accessibility
and affordability must be resolved.
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Figure 4. Improvements in different fields with the Help of AR and VR reality.
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Figure 5. Year wise references in paper.

VR and AR have the potential to become vital teaching tools with continued development, giving
students improved learning opportunities and better professional security.
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