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Augmented Reality &Virtual Reality in School 

Importance and Implication of “AR & VR” in Classroom 
for Developing Competency Based Learning 

What is Augmented Reality? 

Augmented Reality (AR) refers to a technology that combines computer-generated 
elements with the real world, enhancing a user's perception and interaction with their 
environment. AR overlays digital content, such as images, videos, or 3D models, onto the 
real-world view, usually through the use of devices like smartphones, tablets, or smart 
glasses. 

AR works by utilizing the device's camera and sensors to capture the real-world scene 
and then superimposing virtual objects or information onto it in real-time. The virtual 
elements appear as if they are integrated into the user's physical surroundings, enhancing 
the perception of the real world rather than replacing it entirely. 

AR technology employs various techniques to achieve this blending of virtual and real 
content. These techniques include: 

1. Marker-based AR: It involves using predefined markers or visual cues in the 
real world, such as QR codes or specific patterns, which are recognized by 
the AR system to anchor and align virtual content. 

2. Markerless AR: This approach uses computer vision algorithms to track the 
user's environment without relying on specific markers. It analyzes the 
scene and identifies features, such as edges or corners, to track and place 
virtual objects accurately. 

3. Projection-based AR: Instead of overlaying virtual content on a device 
screen, projection-based AR projects digital images directly onto real-world 
surfaces, creating interactive and immersive experiences. 

4. Location-based AR: This type of AR utilizes GPS or other location-tracking 
technologies to augment the user's environment based on their geographic 
position. It can provide location-specific information or virtual objects tied 
to real-world locations. 

Augmented reality has a broad range of applications across industries and sectors. It can 
be used for entertainment, education, retail, healthcare, design and visualization, tourism, 
and more. The technology continues to advance, enabling richer and more interactive AR 
experiences for users. 

Augmented Reality 

AR stands for Augmented Reality. It is a technology that overlays computer-generated 
content, such as images, videos, or 3D models, onto the real world. Unlike virtual reality, 
which creates a completely immersive digital environment, augmented reality enhances 
the real world by adding virtual elements to it. 
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AR technology typically relies on devices such as smartphones, tablets, or smart glasses 
to deliver the augmented experience. By using the device's camera, sensors, and display, 
AR applications can recognize and track the real-world environment and then 
superimpose digital content onto it in real-time. 

Augmented reality has a wide range of applications across various industries. Some 
common uses include: 

1. Gaming: AR games blend virtual characters and objects with the real world, 
allowing users to interact with digital content in their physical surroundings. 

2. Education: AR can enhance learning experiences by providing interactive and 
immersive educational content. It can overlay additional information, simulations, 
or virtual objects on textbooks, maps, or other learning materials. 

3. Retail and e-commerce: AR can enable virtual try-on experiences, allowing 
customers to see how products like clothing, accessories, or furniture would look 
on them or in their homes before making a purchase. 

4. Navigation and Wayfinding: AR can provide real-time directions, annotations, or 
points of interest to help users navigate unfamiliar environments, such as airports, 
shopping malls, or museums. 

5. Industrial and manufacturing: AR can assist workers by overlaying instructions, 
diagrams, or visualizations onto their field of view, improving productivity and 
accuracy in tasks such as assembly, maintenance, or repair. 

These are just a few examples, and the applications of AR continue to expand as the 
technology evolves. 

Eight Key Benefits of Augmented Reality in School Education 

Augmented Reality (AR) offers several key features that make it a compelling technology 
for education. Here are eight key features of AR in education: 

1. Interactive Learning: AR allows students to actively engage with educational 
content by overlaying interactive elements onto the real world. Students can 
manipulate virtual objects, explore simulations, and participate in hands-on 
activities, fostering an immersive and interactive learning experience. 

2. Visual and Spatial Understanding: AR provides visual and spatial 
representations of complex concepts, making abstract or difficult-to-grasp topics 
more tangible and understandable. Students can visualize 3D models, animations, 
or data visualizations overlaid onto real-world objects, helping them gain a deeper 
understanding of the subject matter. 

3. Contextual Learning: AR contextualizes learning by connecting educational 
content to the real world. Students can explore real-world environments and see 
relevant information, historical facts, or explanations overlaid on objects or 
locations, enhancing their understanding of the context and promoting a deeper 
connection to the subject matter. 
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4. Personalized Learning: AR can adapt to individual student needs by providing 
personalized learning experiences. It can offer different levels of complexity, 
adaptive feedback, or customized content based on the student's progress, 
preferences, or learning style, creating a more tailored and engaging learning 
environment. 

5. Collaboration and Social Learning: AR enables collaborative learning 
experiences by allowing multiple students to interact with the same AR content 
simultaneously. Students can work together on projects, solve problems, or engage 
in group activities, fostering teamwork, communication skills, and social 
interaction. 

6. Experiential Learning: AR offers experiential learning opportunities by 
simulating real-world scenarios or environments. Students can virtually visit 
historical sites, explore distant locations, conduct scientific experiments, or 
practice skills in a safe and controlled virtual setting, enhancing their practical 
knowledge and critical thinking abilities. 

7. Engagement and Motivation: The immersive and interactive nature of AR 
captures students' attention and enhances their motivation to learn. The blend of 
virtual and real-world elements creates a novel and engaging learning 
environment that can increase student interest, curiosity, and active participation. 

8. Accessibility and Inclusivity: AR can address diverse learning needs and 
accommodate different learning styles. It can provide visual and auditory cues, 
assistive features, or multi-modal representations to support students with 
different abilities or learning challenges, promoting inclusivity and equal 
educational opportunities. 

These features highlight the potential of augmented reality to transform traditional 
education by creating dynamic, interactive, and personalized learning experiences that 
enhance student engagement, understanding, and retention of knowledge. 

How to Implement Augmented Reality in the Classroom 

Implementing augmented reality (AR) in the classroom can enhance teaching and 
learning experiences.  

Nine Strategies and Tips to Implement Augmented Reality in the Classroom 

Here are some steps to consider when implementing AR in the classroom: 

1. Set Clear Objectives: Identify the specific learning goals or outcomes you 
want to achieve through AR integration. Determine how AR can enhance the 
curriculum, support specific topics or subjects, and improve student 
engagement and understanding. 

2. Choose Appropriate AR Tools and Resources: Research and select AR tools, 
applications, or platforms that align with your objectives and suit the age group 
and subject matter of your students. Look for user-friendly tools that offer a 
range of educational content or allow you to create your own AR experiences. 
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3. Provide Training and Support: Ensure that teachers and students receive 
proper training and support to effectively use AR technology. Offer professional 
development sessions, workshops, or online resources that familiarize 
educators with AR tools, integration strategies, and best practices. Encourage 
students to explore and experiment with the technology under guidance. 

4. Plan AR Activities and Lessons: Design AR-enhanced activities or lessons 
that align with the curriculum and engage students. Identify specific topics or 
concepts where AR can provide visual or interactive experiences, such as 
virtual object manipulations, 3D visualizations, or simulated environments. 
Plan how AR will be integrated into existing lesson plans or create new ones 
centered around AR experiences. 

5. Ensure Sufficient Technology Infrastructure: Assess the technology 
infrastructure in your classroom to support AR implementation. Ensure that 
devices such as smartphones, tablets, or AR-enabled smart glasses are 
available or accessible to students. Check for reliable internet connectivity and 
any additional hardware or software requirements for the chosen AR tools. 

6. Create or Curate AR Content: Develop your own AR content or curate existing 
resources that align with your curriculum. Consider creating 3D models, 
animations, or interactive simulations that enhance student understanding. 
Explore online repositories, educational apps, or AR content libraries that offer 
pre-made resources for educational purposes. 

7. Scaffold and Guide Student Engagement: Provide clear instructions and 
guidance to students on how to use AR tools and interact with AR content. 
Scaffold their learning by introducing AR gradually and providing 
opportunities for exploration, experimentation, and reflection. Encourage 
students to ask questions, make observations, and analyze their AR 
experiences. 

8. Assess and Evaluate Learning Outcomes: Determine how you will assess 
student learning and evaluate the effectiveness of AR integration. Consider a 
mix of formative and summative assessment methods, such as observation, 
student reflections, quizzes, or project-based assessments, to gauge student 
understanding, engagement, and progress. 

9. Reflect and Refine: Continuously reflect on the implementation of AR in the 
classroom and gather feedback from teachers and students. Adjust and refine 
your approach based on the insights gained from the experience. Identify areas 
of improvement, share successes, and collaborate with other educators to 
enhance AR integration strategies. 

The successful implementation of AR in the classroom requires careful planning, ongoing 
support, and alignment with educational goals. By incorporating AR technology 
effectively, you can create engaging and immersive learning experiences that enhance 
student understanding and motivation. 
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What are Augmented Reality Tools and Techniques for Education? 

Augmented Reality (AR) refers to a technology that overlays computer-generated 
sensory information, such as graphics, sounds, or haptic feedback, onto the real-
world environment to enhance the user's perception and interaction with the 
surroundings. Unlike Virtual Reality (VR), which creates a completely immersive 
virtual environment, AR blends digital elements with the real world, allowing users 
to experience a merged reality. 

AR is typically experienced through devices such as smartphones, tablets, smart 
glasses, or headsets, which use cameras or sensors to capture the real-world 
environment and overlay virtual objects or information onto the user's view. These 
virtual elements can appear as 3D models, text, images, or animations, seamlessly 
integrated into the user's perception of the physical world. 

The key principle behind augmented reality is to enhance the user's understanding 
and interaction with their environment by providing additional context, 
information, or interactive elements. AR has a wide range of applications, including 
gaming, education, navigation, training, retail, marketing, and healthcare, among 
others. By blending virtual and real-world elements, AR offers unique and 
immersive experiences that can transform how we perceive and interact with our 
surroundings. 

There are several augmented reality (AR) tools and techniques that can be used in 
education to enhance teaching and learning experiences. Here are eight commonly used 
AR tools and techniques for education: 

1. Mobile Apps: There are numerous mobile applications available that utilize 
AR technology for educational purposes. These apps often provide interactive 
experiences, 3D models, simulations, or overlay information on real-world 
objects. Examples include "AR Flashcards" for interactive learning, "Elements 
4D" for chemistry exploration, or "SkyView" for astronomy education. 

2. AR Platforms: Various AR platforms offer tools and resources specifically 
designed for educational use. These platforms provide educators with the 
ability to create, manage, and deploy AR content for their classrooms. 
Examples include "Metaverse" and "CoSpaces Edu," which allow teachers and 
students to build their own AR experiences without coding knowledge. 

3. Marker-based AR: Marker-based AR relies on the recognition of specific 
visual markers or patterns to overlay virtual content. Students can scan 
markers in textbooks, worksheets, or posters using an AR-enabled device, and 
interactive content will appear on the screen. This technique can bring static 
images to life or provide additional information and interactivity. 

4. Markerless AR: Markerless AR utilizes computer vision and tracking 
algorithms to anchor virtual content in the real world without the need for 
specific markers. This technique allows students to place virtual objects, 
models, or annotations in their surroundings, enabling hands-on exploration 
and interactive learning experiences. 
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5. Projection-based AR: Projection-based AR projects virtual content onto 
physical surfaces, creating an augmented environment. This technique is often 
used in immersive installations or interactive displays, allowing students to 
interact with projected content using touch or gesture-based interactions. 

6. Wearable Devices: AR can be experienced through wearable devices like 
smart glasses or headsets. These devices provide a more immersive AR 
experience, overlaying digital content directly into the user's field of view. 
Wearable AR devices can be utilized for hands-free exploration, real-time data 
visualization, or interactive learning activities. 

7. 3D Modeling and Visualization: AR can be used to visualize and interact with 
3D models, enabling students to explore complex structures, objects, or 
environments in a more intuitive and immersive way. Students can manipulate, 
dissect, or rotate 3D models to gain a deeper understanding of the subject 
matter. 

8. Geo-located AR: Geo-located AR uses GPS or location-tracking technologies to 
overlay virtual content based on the user's geographic position. Students can 
explore outdoor environments, historical sites, or landmarks, and receive 
context-specific information, historical facts, or interactive experiences based 
on their location. 

These are a few examples of AR tools and techniques used in education. The field of AR is 
continually evolving, with new tools and technologies being developed to enhance 
educational experiences and engage students in innovative ways. 
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Virtual Reality in Education 

"V R" typically stands for Virtual Reality, which refers to a computer-generated simulation 
or environment that can be interacted with by a person through specialized devices, such 
as headsets and controllers. Virtual Reality aims to provide a highly immersive experience 
by stimulating the user's senses, primarily sight and sound, to create a realistic and 
interactive virtual world. It has applications in various fields, including gaming, education, 
training, healthcare, and entertainment. Users can explore and interact with virtual 
environments that simulate real-world scenarios or entirely fictional worlds. 

What is Virtual Reality? 

Virtual Reality (VR) is a computer-generated simulation or environment that can be 
experienced and interacted with by a person. It typically involves the use of specialized 
hardware, such as head-mounted displays (HMDs) or goggles, along with input devices 
like motion controllers or gloves. 

The primary goal of virtual reality is to create a highly immersive and sensory-rich 
experience for the user. By wearing the VR headset, the user is visually transported to a 
virtual world that can simulate real-world environments, fictional settings, or abstract 
spaces. The headset tracks the user's head movements and adjusts the visuals 
accordingly, providing a sense of presence and making the virtual environment appear as 
if it surrounds the user. 

In addition to visual immersion, VR can also incorporate other sensory inputs such as 
spatial audio, haptic feedback (tactile sensations), and even olfactory cues to enhance the 
overall experience. This multi-sensory approach aims to create a feeling of "being there" 
in the virtual environment, enabling users to interact with and navigate through the 
digital world using natural movements and gestures. 

Virtual reality has a wide range of applications across various industries. It is popularly 
used in gaming, allowing players to step into virtual worlds and experience games from a 
first-person perspective. Beyond gaming, VR has applications in fields such as education, 
training, healthcare, architecture, design, engineering, and entertainment. It can be used 
for simulations, skill training, virtual tours, data visualization, therapeutic interventions, 
and much more. 

Virtual reality offers a unique and immersive way to experience and interact with digital 
content, providing users with new possibilities for entertainment, education, and 
practical applications. 

 

Ten Key Features of Virtual Reality in School Education 

Virtual Reality (VR) has gained significant attention in the field of education due to its 
ability to provide immersive and engaging learning experiences. Ten key features of VR in 
education include: 
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Immersion: VR offers a high level of immersion by creating a sense of presence in a 
virtual environment. This immersion can enhance the learning experience by making 
it more interactive, captivating, and memorable for students. 

Experiential learning: VR allows students to engage in experiential learning, where 
they can actively explore and interact with virtual environments. They can manipulate 
objects, conduct experiments, visit historical sites, or simulate real-world scenarios, 
providing a hands-on and practical learning experience. 

Visualization and spatial understanding: VR can help students visualize complex 
concepts or abstract ideas by representing them in a three-dimensional space. This 
feature aids in understanding spatial relationships, anatomy, molecular structures, 
architectural designs, and other subjects that benefit from visual representation. 

Personalized learning: VR can be tailored to individual students' needs and learning 
styles, offering personalized learning experiences. Students can navigate through 
virtual environments at their own pace, focus on specific areas of interest, and receive 
immediate feedback, allowing for adaptive and customized learning. 

Collaboration and social interaction: VR can facilitate collaborative learning by 
enabling students to interact with each other in the same virtual space, regardless of 
their physical location. They can work together on projects, solve problems, or engage 
in discussions, fostering teamwork and social interaction. 

Accessibility and inclusivity: VR can provide inclusive educational experiences by 
accommodating different learning abilities and preferences. It can offer alternative 
ways of accessing information, catering to diverse learning styles and providing equal 
opportunities for students with disabilities. 

Field trips and cultural exploration: VR can transport students to distant locations, 
historical periods, or cultural sites that may be challenging or impossible to visit 
physically. It enables virtual field trips and cultural explorations, allowing students to 
experience firsthand the richness and diversity of the world. 

Risk-free experimentation: VR offers a safe environment for students to experiment, 
make mistakes, and learn from them without real-world consequences. It is 
particularly useful in fields such as science, engineering, and medicine, where hands-
on experimentation can be costly or dangerous. 

Engagement and motivation: The immersive nature of VR captures students' 
attention and fosters motivation, making the learning experience more engaging and 
enjoyable. This increased engagement can lead to better knowledge retention and a 
deeper understanding of the subject matter. 

Real-time assessment and feedback: VR platforms can provide real-time 
assessment and feedback to students. Teachers can monitor students' progress, track 
their actions within the virtual environment, and provide immediate feedback, 
facilitating formative assessment and enabling timely interventions. 
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These key features of VR in education contribute to creating an enriched and interactive 
learning environment, enhancing student engagement, understanding, and knowledge 
acquisition. 

 

How to Implement Virtual Reality in the Classroom 

Ten Steps and Strategies for Implementing Virtual Reality in the Classroom 

Implementing Virtual Reality (VR) in the classroom can be a transformative experience 
for both teachers and students. Here are ten steps to consider when implementing VR in 
the classroom: 

1. Define learning objectives: Start by identifying the specific learning objectives 
you want to achieve using VR. Determine how VR can enhance the learning 
experience and align it with your curriculum goals. Consider subjects or topics that 
could benefit from immersive and experiential learning. 

2. Select appropriate VR hardware and software: Research and choose the VR 
hardware and software that best suits your classroom needs and budget. Consider 
factors such as ease of use, compatibility, content availability, and technical 
support. VR headsets, controllers, and accompanying software are essential 
components to enable the VR experience. 

3. Provide teacher training: Ensure that teachers receive proper training on using 
VR technology and incorporating it into their teaching practices. Offer workshops, 
training sessions, or online resources to familiarize teachers with VR hardware, 
software, and content creation tools. Teachers should understand how to integrate 
VR effectively into lesson plans and facilitate student engagement. 

4. Source or create relevant VR content: Explore available VR content libraries, 
educational platforms, and VR app stores for content that aligns with your learning 
objectives. Look for educational VR experiences, simulations, or virtual field trips 
that enhance the curriculum. If needed, consider creating your own VR content 
using authoring tools or collaborating with content creators. 

5. Plan and design VR experiences: Develop lesson plans or activities that integrate 
VR seamlessly into the curriculum. Consider how the VR experience will be 
introduced, the duration of VR sessions, and how it connects with other 
instructional materials. Design activities that leverage the unique features of VR, 
such as exploration, interaction, or problem-solving. 

6. Create a safe and comfortable VR environment: Set up a dedicated VR space in 
the classroom that is safe and free from obstacles. Ensure that students have 
enough physical space to move around and that the VR equipment is properly 
calibrated and maintained. Create a comfortable and welcoming environment for 
students to engage with VR technology. 

7. Provide clear instructions and guidelines: Communicate clear instructions and 
guidelines to students on how to use VR equipment, navigate virtual 
environments, and interact with VR content. Establish rules for responsible and 
respectful use of VR technology and ensure that students understand safety 
precautions. 
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8. Facilitate student exploration and reflection: Encourage students to explore 
virtual environments, interact with objects, and engage in meaningful experiences. 
Facilitate discussions and reflection activities before, during, and after the VR 
experience to deepen understanding, connect it to real-world contexts, and 
promote critical thinking. 

9. Assess and evaluate learning outcomes: Assess student learning outcomes 
related to the VR experience. Use a combination of formative and summative 
assessment strategies, such as quizzes, observations, discussions, or project-based 
assessments. Evaluate the effectiveness of VR in achieving the learning objectives 
and make adjustments as needed. 

1. Seek feedback and iterate: Regularly gather feedback from teachers and 
students about their experiences with VR in the classroom. Collect insights on the 
benefits, challenges, and suggestions for improvement. Use this feedback to refine 
your implementation strategies and make informed decisions about future VR 
integration. 

VR should be seen as a tool to enhance teaching and learning, and not a replacement for 
traditional instructional methods. Integration of VR should be intentional and purposeful, 
focusing on enhancing student engagement, understanding, and achievement of learning 
objectives. 

Augmented Reality vs Virtual Reality 

Augmented Reality (AR) and Virtual Reality (VR) are two distinct technologies that 
provide immersive experiences, but they differ in how they integrate virtual 
elements into the real world. 

1. Definition: 

o Augmented Reality (AR): AR overlays virtual elements onto the real 
world, enhancing the user's perception of their environment. It 
combines digital information with the user's physical surroundings in 
real-time, typically using a smartphone, tablet, or specialized AR 
devices like smart glasses. 

o Virtual Reality (VR): VR creates a simulated environment that 
completely replaces the real world. Users wear VR headsets to 
immerse themselves in a virtual world, blocking out the physical 
environment and replacing it with a computer-generated, interactive 
experience. 

2. User Experience: 

o AR: With AR, users can interact with virtual objects while still being 
aware of and connected to the real world. Digital information, such as 
text, images, or 3D models, is superimposed onto the user's view, 
enhancing their perception of reality. Examples include Pokémon Go 
and Snapchat filters. 
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o VR: VR provides a fully immersive experience by transporting users to 
a virtual environment. Users can explore and interact with this 
computer-generated world, often using handheld controllers or 
motion-tracking devices. VR applications range from gaming and 
entertainment to training simulations and virtual tours. 

3. Technology and Devices: 

o AR: AR experiences can be accessed through smartphones, tablets, or 
specialized AR devices. Devices like Microsoft HoloLens, Google Glass, 
or the Magic Leap One provide hands-free AR experiences with more 
advanced features. 

o VR: VR experiences require dedicated headsets like Oculus Rift, HTC 
Vive, or PlayStation VR. These headsets consist of a display, motion 
sensors, and often handheld controllers for user interaction. Some 
systems also utilize external sensors to track movement in physical 
space. 

4. Applications: 

o AR: AR finds applications in various fields such as gaming, education, 
healthcare, retail, architecture, and industrial training. It can be used 
for interactive educational content, virtual try-on experiences in 
retail, or overlaying real-time data onto industrial equipment for 
maintenance purposes. 

o VR: VR is primarily used for gaming and entertainment, offering 
highly immersive experiences. However, it also has applications in 
training and simulations, such as flight simulators, medical training, 
architectural walkthroughs, and even therapy for certain phobias or 
PTSD. 

Both AR and VR have their strengths and applications in different contexts. AR 
enhances the real world by overlaying digital information, while VR provides 
complete immersion in a virtual environment. As the technologies continue to 
advance, we can expect to see further innovation and integration of AR and VR in 
various industries and everyday life. 

Grow Together Glow Together 

Regards 

Rajeev Ranjan 

School Education 

“Let knowledge grow from more to more.” 

Alfred Tennyson, “In Memoriam”, Prologue, line 25 
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Regards 

Rajeev Ranjan 

School Education 

“Let knowledge grow from more to more.” 

Alfred Tennyson, “In Memoriam”, Prologue, line 25 
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