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ABSTRACT 

Education has changed significantly during the last 20 years. We should also 

think about what we teach and how we teach it. In the twenty-first century, 

online and in-person learning programs are more common than ever, 

especially after the COVID-19 pandemic. Furthermore, it's certainly not an 

easy task. Teachers have had to adapt and improve their teaching capacity on 

many platforms. In this case, classroom technological tools can be helpful. 

Teachers may employ great technology to create interesting learning settings 

that students will like, regardless of how they attend the lecture. We 

understand that you have too much on your plate to download, test, and filter 

through every tool available. In this research paper,You may know about 

how tocreate lessons that are the talk of the school with the aid of these 

materials. The term "educational technology" covers a broad spectrum of 

digital resources that aid in learning. It might be anything from apps to 

grading algorithms to teaching platforms. But there is an answer. Let's say 

you have any questions about using a specific tool or type of technology. If 

so, these materials can help teachers get more comfortable using them in the 

classroom. Multimedia, publication tools, online resources, internet 

resources, power backup, and storage devices are examples of software 

resources that are in bad shape. The absence of these materials discourages 

student instructors from planning since they are essential for planning and 

implementing the integration of ICT resources in the teaching and learning 

process. 

Keywords: Digital tools, Multimedia, Publication tools, Web resources, 

Power backup, Storage devices. 
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Introduction 

Advanced classroom technologies are transforming education by enhancing engagement, 

collaboration, and personalized learning.In this research paper, we will know about the following 

components. 

 Key innovations include: 

1. Interactive Displays and Whiteboards: Modern classrooms utilize interactive displays and 

whiteboards that allow for dynamic teaching methods. For instance, the SMART Board 6000S series 

features interactive and sensor technology to bridge physical and digital learning, optimizing the 

classroom environment. 

2. Virtual Reality (VR) and Augmented Reality (AR): VR and AR provide immersive learning 

experiences, enabling students to explore complex concepts interactively. Tools like Nearpod offer 

accessible virtual reality options, allowing students to engage with 3D content, thereby deepening their 

understanding. 

3. Artificial Intelligence (AI) in Education: AI enhances personalized learning by providing tailored 

educational content and real-time feedback.Platforms like Khan Academy's Khanmigo act as AI-

powered tutors, challenging students to think critically without directly providing answers. 

4. Virtual Classrooms and Remote Learning Tools: Advanced technologies facilitate remote education 

through virtual classrooms.For example, in Queensland, hologram technology beams qualified 

educators into remote classrooms, addressing teacher shortages and providing specialist education to 

students in distant locations. 

5. Smart Classrooms: Smart classrooms integrate IoT devices and facial emotion recognition systems 

to create emotionally aware environments, enhancing student engagement and learning 

outcomes.These technologies collectively contribute to a more interactive, personalized, and efficient 

educational experience, preparing students for the demands of the modern world. 

Technology infrastructure 

To enhance the capabilities of a smart classroom it is necessary to integrate all technologies, hence a 

combination of emerging technologies and AI is essential. A central AI system that can manage the use 

of different technologies, suggest optimum ways of integrating each technology in specific classes and 

provide a comprehensive evaluation of students and the educational process will be a highly desirable 

feature of future smart classes. 

Since the teaching process is a highly dynamic process where educators need to adapt to the changes 

in student attitudes and overall class requirements, it is important to deploy AI-based systems that 

continuously monitor the student requirements and adjust to respond to all changes. While this can 

take the form of reinforcement learning (Liu et al., 2018) dedicated techniques for AI systems that deal 

with in-class scenarios, need to be devised. 

The integration of special technical equipment is usually an issue due to the expensive cost. As a result, 

it is critical to adopt new low-cost technical equipment that students may use anywhere, at any time. 

Experts should develop techniques and technologies that can run on personal equipment rather than 

dedicated machines, for example using smartphones or low-end personal computers. When it comes 

to AI-based systems that need to be re-trained continuously, efficient training methods that allow the 

training process to be completed using ordinary computer systems, need to be employed, so that costs 

associated with the purchase of dedicated equipment or the purchase of computational time, are 

decreased. 

Personnel 

https://link.springer.com/article/10.1186/s40561-023-00231-3#ref-CR100
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The need to adopt in practice appropriate teacher training programs regarding the use of technology 

in education has become urgent. Apart from training for using emerging technologies, educators 

should also receive adequate training for AI-related issues, so that they learn how to harness the power 

of AI systems for the benefit of the education process. Thus, dedicated AI courses for educators must 

be created, so that smart class teachers are well aware of the potential and risks of using AI-empowered 

emerging technologies. Furthermore, dedicated user-friendly tools that will allow educators to train 

and use Machine Learning modules should be developed. 

Methodology: 

This study is qualitative and descriptive, followed by a review of the literature. In this thematic research 

paper, we will learn about howadvanced classroom technologies are transforming education by 

enhancing engagement, collaboration, and personalized learning. 

Interactive Displays and Whiteboards:These are advanced tools that enhance classroom learning by 

enabling dynamic and engaging teaching methods. Here's a deeper look:Interactive Displays and 

Whiteboards are transforming modern classrooms by enabling hands-on, dynamic learning 

experiences. They provide an engaging platform for both students and educators, offering a blend of 

traditional teaching with digital innovation. Here's a breakdown of their functionality and 

benefits:Interactive Display Boards are cutting-edge tools designed to enhance teaching and learning 

through interactivity, collaboration, and multimedia integration. These boards serve as digital 

canvases, combining traditional whiteboard functionality with the power of advanced technology.  

1. Touchscreen Capabilities: 

o These displays are often touchscreen-enabled, allowing multiple students or the 

teacher to interact directly with the screen using fingers or styluses. 

2. Touch Interaction: 

o Supports multi-touch inputs, allowing multiple users to write, draw, and interact 

simultaneously. 

o Often compatible with styluses for precision writing and drawing. 

3. Collaboration Tools: 

Students and teachers can write, draw, and annotate on the display in real time. Some models support 

remote collaboration, enabling students to participate from different locations.Collaboration 

Capabilities. 

o Allows students and teachers to collaborate on projects and problem-solving activities 

directly on the board. 

o Supports remote interaction, where students from different locations can contribute in 

real-time. 

4. Integration with Devices: 

o They can connect with laptops, tablets, or smartphones, allowing seamless sharing of 

content. Teachers can display presentations, videos, or educational software directly 

on the screen. 

5. Built-in Software and Apps: 

o Many interactive whiteboards come with educational tools and apps designed to 

facilitate lesson planning, interactive quizzes, and multimedia integration. 

6. Cloud Connectivity: 
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o Teachers can save lessons and notes directly to the cloud, enabling easy access for 

future use or sharing with students. 

Examples of Technologies: 

1. SMART Boards: 

o Known for their intuitive interface and robust software, SMART Boards are widely 

used in classrooms to support collaborative learning. 

2. Promethean Active Panel: 

o Offers high-resolution displays, multi-touch capabilities, and compatibility with 

various teaching tools. 

3. Google Jam board: 

o A cloud-based solution that integrates with Google's suite of apps, allowing for real-

time collaboration 

o Key Features: 

1. Dynamic Content: 

o Facilitates the integration of multimedia content like videos, images, and animations 

into lessons. 

o Enables real-time annotations on slides, documents, or web pages. 

 

2. Cloud and Device Integration: 

o Seamlessly connects with laptops, tablets, and mobile devices for content sharing and 

interaction. 

o Offers cloud storage options to save and access lessons and notes from anywhere. 

3. Educational Software: 

o Comes with built-in applications for creating interactive quizzes, visualizing concepts, 

and enhancing classroom participation. 

Popular Examples: 

1. SMART Boards: 

o Feature robust software ecosystems like SMART Notebook for creating interactive 

lessons. 

o Widely used in classrooms for their durability and functionality. 

2. Promethean ActivPanel: 

o Provides high-resolution displays and a user-friendly interface. 

o Includes a wide range of tools for both teachers and students. 

3. Google Jam board: 

o Designed for collaboration, with integration into the Google Workspace ecosystem. 

o Encourages teamwork through shared digital canvases. 
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Benefits in Education: 

1. Enhanced Engagement: 

o Encourages active participation through interactive lessons and hands-on activities. 

o Visual and tactile interaction helps students retain information better. 

2. Personalized Learning: 

o Enables teachers to adapt lessons dynamically to meet individual or group needs. 

o Supports differentiated instruction by offering multiple ways to present information. 

3. Collaboration and Teamwork: 

o Encourages group projects and peer learning by fostering a collaborative environment. 

4. Real-Time Feedback: 

o Allows immediate assessment through interactive quizzes or problem-solving 

exercises displayed on the board. 

5. Environmentally Friendly: 

o Reduces the need for printed materials by digitizing lesson plans and handouts. 

Future Potential: 

Interactive displays and whiteboards are continuously evolving, incorporating advanced features like 

AI for adaptive learning, AR/VR for immersive education, and IoT integration for smart classroom 

management.  

1. Touchscreen Technology: 

o Multi-touch capabilities allow multiple users to interact with the board simultaneously 

using fingers or styluses. 

o Pinch, zoom, drag, and rotate gestures enhance usability. 

2. High-Resolution Displays: 

o Offer vivid visuals with  

2. Virtual Reality (VR) and Augmented Reality (AR) are immersive technologies that offer different 

ways of interacting with digital content. While they share similarities, their applications and user 

experiences are distinct. Here's an overview: 

Virtual Reality (VR) 

Definition: VR is a fully immersive experience that places users in a completely digital environment, 

often with the help of VR headsets and controllers. 

• Immersion: Users are entirely immersed in a virtual world, shutting out the physical 

environment. 

• Hardware: Typically requires a VR headset (e.g., Oculus Quest, HTC Vive, or PlayStation VR) 

and sometimes additional equipment like motion controllers. 

• Interaction: Users interact with the virtual environment through gestures, head movements, 

or handheld devices. 

Applications: 

1. Gaming: Fully immersive gaming experiences (e.g., "Beat Saber," "Half-Life: Alyx"). 



Int. J. Law. Edu. Social. & Sports.Studies  Vol.12. Issue.S1. 2025; ISSN:2455-0418(P),2394-9724 (O) 

   115 
 
 

Special issue on “Challenges and Opportunities to Ensure Quality Education Through 

Modern Technology” 

 

2. Training and Education: Simulations for pilots, surgeons, and other professionals. 

3. Therapy: Treatment for PTSD, phobias, or rehabilitation exercises. 

4. Virtual Tours: Exploring places, museums, or real estate virtually. 

Advantages: 

• High level of immersion. 

• Useful for scenarios requiring full focus and detachment from the real world. 

Limitations: 

• Can be expensive. 

• Requires significant hardware. 

• Motion sickness can occur for some users. 

Augmented Reality (AR) 

Definition: AR overlays digital content onto the real world, enhancing the physical environment with 

interactive elements. 

• Blend of Real and Virtual: Users see and interact with digital objects superimposed onto the 

real world. 

• Hardware: AR can be experienced using smartphones, tablets (e.g., through apps like Pokémon 

GO or IKEA Place), or AR glasses (e.g., Microsoft HoloLens, Magic Leap). 

• Accessibility: Requires less specialized equipment compared to VR. 

Applications: 

1. Retail and Shopping: Virtual try-ons (e.g., glasses, clothes). 

2. Healthcare: Guiding surgeries or visualizing anatomy. 

3. Education: Interactive learning (e.g., anatomy lessons with 3D models). 

4. Marketing and Advertising: Interactive advertisements and product demos. 

5. Navigation: Enhanced maps with real-world overlays (e.g., Google Live View). 

Advantages: 

• Enhances the real-world environment instead of replacing it. 

• Accessible and scalable with widespread devices like smartphones. 

Limitations: 

• Less immersive compared to VR. 

• Dependent on real-world conditions (e.g., lighting). 

Benefits of AI in Education 

• Efficiency: Automation reduces the administrative burden on educators. 

• Accessibility: Opens up education to underserved communities and students with disabilities. 

• Engagement: Interactive and personalized tools keep students motivated. 

• Data-Driven Insights: AI provides actionable feedback for both students and educators. 
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• Scalability: Makes quality education more widely available, even in remote areas. 

Challenges and Ethical Considerations 

1. Bias in AI Algorithms 

o Algorithms might inadvertently reinforce existing biases if not carefully designed. 

2. Data Privacy 

o Collecting and storing large amounts of student data raises privacy concerns. 

3. Digital Divide 

o Unequal access to technology can exacerbate educational disparities. 

4. Over-reliance on Technology 

o Heavy reliance on AI may reduce critical thinking and interpersonal skills. 

5. Teacher Roles 

o The integration of AI may lead to concerns about replacing educators rather than 

enhancing their roles. 

6. Cost of Implementation 

o High initial costs and ongoing maintenance can be barriers for schools in underfunded 

areas. 

Future of AI in Education 

• Lifelong Learning: AI will support continuous education, enabling people to upskill and 

reskill throughout their lives. 

• Global Learning Ecosystem: AI could create interconnected systems where students from 

around the world collaborate and share knowledge. 

• Enhanced Emotional Intelligence: Future AI systems may be better equipped to detect and 

respond to emotional and social cues in students. 

AI in education has immense potential, but its success depends on thoughtful implementation, robust 

ethical standards, and a focus on equity. With the right approach, it can democratize education and 

empower learners worldwide. 

Virtual Classrooms and Remote Learning Tools 

Virtual classrooms and remote learning tools have revolutionized education by enabling students and 

educators to connect beyond the constraints of physical classrooms. These technologies have grown 

significantly, especially following global disruptions like the COVID-19 pandemic, making learning 

accessible and flexible. 

What are Virtual Classrooms? 

A virtual classroom is a digital learning environment where teachers and students interact in real-time, 

using internet-connected devices. It replicates the functionality of a physical classroom, offering tools 

for lectures, discussions, and collaboration. 

Key Features of Virtual Classrooms 

1. Live Video and Audio Streaming 

o Facilitates real-time teaching and learning through platforms like Zoom, Microsoft 

Teams, or Google Meet 
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2. Interactive Whiteboards 

o Tools like Jamboard or Miro allow collaborative writing, drawing, and problem-

solving. 

3. Chat and Discussion Boards 

o Enables real-time or asynchronous discussions for students to engage in Q&A and 

group activities. 

4. Screen Sharing and Multimedia Support 

o Teachers can share presentations, videos, and documents directly with students. 

5. Attendance Tracking and Analytics 

o Many platforms offer automated attendance records and performance analytics. 

6. Breakout Rooms 

o Facilitate small group discussions or collaborative tasks. 

7. Integrated Assessments 

o Quizzes, polls, and assignments can be created and graded directly within the 

platform. 

Popular Remote Learning Tools 

1. Learning Management Systems (LMS) 

o Platforms like Moodle, Blackboard, and Canvas manage course content, assignments, 

and grades. 

2. Video Conferencing Tools 

o Examples: Zoom, Google Meet, Microsoft Teams. 

3. Content Creation Tools 

o Tools like Canva, Prezi, and Adobe Spark help create engaging learning materials. 

4. Collaboration Platforms 

o Google Workspace (Docs, Sheets, Slides) and Microsoft 365 facilitate team projects. 

5. Assessment and Feedback Tools 

o Kahoot, Quizlet, and Socrative for quizzes and formative assessments. 

6. Educational Apps and Gamification Tools 

o Platforms like Duolingo, Seesaw, and ClassDojo enhance engagement and 

interactivity. 

Benefits of Virtual Classrooms and Remote Learning 

1. Flexibility and Accessibility 

o Students can learn from anywhere, breaking geographical barriers. 

2. Personalized Learning 

o Adaptive tools cater to individual learning styles and paces. 

3. Cost-Effectiveness 
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o Reduces transportation, accommodation, and infrastructure costs. 

4. Diverse Resources 

o Students can access a variety of multimedia and online resources to enhance their 

learning experience. 

5. Collaboration Opportunities 

o Virtual tools enable global connections, fostering cross-cultural learning and 

teamwork. 

6. Inclusive Learning 

o Accessibility features support learners with disabilities, such as text-to-speech and 

captions. 

Challenges and Limitations 

1. Digital Divide 

o Lack of internet access or devices can hinder participation, especially in underserved 

areas. 

2. Reduced Social Interaction 

o Virtual classrooms lack the face-to-face interactions of traditional learning 

environments. 

3. Technical Issues 

o Connectivity problems, software glitches, or user inexperience can disrupt learning. 

4. Engagement and Motivation 

o Students may struggle to stay focused without the structure of a physical classroom. 

5. Assessment Integrity 

o Ensuring fairness and preventing cheating in remote exams can be challenging. 

Future Trends in Virtual Learning 

1. Immersive Technologies 

o Virtual reality (VR) and augmented reality (AR) will create highly interactive learning 

experiences. 

2. Artificial Intelligence (AI) 

o AI-powered chatbots and tutors will provide personalized assistance. 

3. Gamification 

o Incorporating game-like elements to boost engagement and motivation. 

4. Hybrid Models 

o Blended learning, combining online and in-person education, will become the norm. 

5. Global Classrooms 

o Platforms will increasingly connect students and teachers worldwide, fostering 

international collaboration. 

Smart Classrooms: The Future of Education 
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A smart classroom integrates advanced technology with traditional teaching methods to create an 

interactive and engaging learning environment. It leverages tools such as smart boards, IoT devices, 

and artificial intelligence to enhance teaching efficiency and student understanding.Showing, 

Manageable, Accessible, Real-time Interactive, and Testing (Huang et al., 2019) are the acronyms for 

"S.M.A.R.T." Classrooms are environments where the physical space is enhanced with thoughtfully 

designed digital tools and resources to promote student connection on multiple social levels, improve 

in-person interaction in real-time, and document the class's collective knowledge (Lui & Slotta, 2014). 

The term "smart classroom" refers to a collection of advanced technology designed to help teachers and 

students maximize their entire educational experience (Micrea et al., 2021). According to Li et al. (2019), 

a smart classroom integrates technology and education.  

1. Interactive Whiteboards 

o Digital boards like Smart Boards or Promethean boards replace traditional 

chalkboards. 

o Allow teachers to write, draw, and display multimedia content dynamically. 

2. IoT-Enabled Devices 

o Sensors and smart devices monitor classroom conditions, such as temperature, 

lighting, and air quality, optimizing comfort. 

3. High-Speed Internet and Connectivity 

o Reliable internet connections enable real-time access to global resources, online tools, 

and collaboration platforms. 

4. Cloud-Based Learning Systems 

o Content and data are stored in the cloud, accessible to students and teachers anytime. 

o Examples include Google Classroom and Microsoft Teams. 

5. AI-Powered Tools 

o Adaptive learning software personalizes the experience for each student. 

o AI assists in grading, providing feedback, and monitoring student progress. 

6. Audio-Visual Equipment 

o High-quality projectors, microphones, and speakers ensure that every student can see 

and hear clearly, enhancing engagement. 

7. Mobile and BYOD Integration 

o Students can use personal devices (laptops, tablets, smartphones) to participate in 

interactive activities or access materials. 

8. Augmented Reality (AR) and Virtual Reality (VR) 

o Immersive tools for subjects like history, science, and geography bring concepts to life. 

9. Digital Attendance and Analytics 

o Automated attendance systems track student participation and generate analytics on 

classroom performance. 

10. E-Library and Resource Management 

• Digital libraries offer access to e-books, journals, and multimedia resources. 
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Benefits of Smart Classrooms 

1. Enhanced Engagement 

o Interactive tools keep students more involved and motivated. 

2. Personalized Learning 

o Smart software adapts to individual learning speeds and styles, improving outcomes. 

3. Global Connectivity 

o Connects students to international experts, virtual tours, and online communities. 

4. Improved Collaboration 

o Encourages group projects and discussions using real-time collaboration tools. 

5. Eco-Friendly Education 

o Reduces paper usage by shifting to digital resources and assignments. 

6. Efficient Management 

o Teachers save time on administrative tasks like grading and attendance. 

7. Data-Driven Insights 

o Analytics help identify strengths, weaknesses, and trends in student learning. 

Examples of Smart Classroom Technologies 

1. EdTech Platforms 

o Tools like Nearpod, Edmodo, and Pear Deck support interactive lessons and 

assessments. 

2. Wearable Technology 

o Devices like smartwatches or AR glasses enhance engagement and offer real-time 

feedback. 

3. Robotics and Coding Kits 

o Kits such as LEGO Education and Raspberry Pi introduce students to programming 

and robotics. 

4. Voice Assistants 

o AI tools like Alexa or Google Assistant help with simple tasks like setting reminders 

or answering questions. 

Challenges in Implementing Smart Classrooms 

1. High Initial Costs 

o Setting up a smart classroom involves significant hardware, software, and training 

investment. 

 

2. Digital Divide 

o Not all schools, especially in rural or underfunded areas, have access to the required 

infrastructure. 
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3. Teacher Training 

o Teachers need training to use advanced tools and technologies effectively. 

4. Maintenance and Upgrades 

o Regular updates and troubleshooting are necessary, which can be resource-intensive. 

5. Privacy Concerns 

o Data collection and storage must comply with strict privacy and security standards. 

Future of Smart Classrooms 

The future of smart classrooms is likely to see a significant integration of artificial intelligence (AI), 

augmented reality (AR), virtual reality (VR), personalized learning pathways, cloud-based platforms, 

and interactive learning experiences, allowing for highly customized and engaging education tailored 

to individual student needs, with a focus on collaborative learning and project-based activities, all 

facilitated by advanced technology within the classroom environment.  

The Smart Society (a Smart City component) must have digital citizenship, smart education and the 

affinity for lifelong learning, social and ethnic diversity, flexibility, creativity, cosmopolitanism, and 

participation in public life [75]. In this paper, we present the concept of Smart Education and the affinity 

for lifelong learning. Smart Education influences diverse technologies (Combinatorial Optimization, 

Machine Learning, Big Data, data visualisation, Internet of Education Things, Learning analytics, and 

others) to enhance education quality. We also consider smart education as  

1. AI-Driven Insights 

o Advanced AI will provide deeper insights into student performance, predicting 

learning outcomes. 

2. Blockchain in Education 

o Blockchain technology could secure credentials, track progress, and ensure 

transparency. 

3. 5G Connectivity 

o Faster internet speeds will support seamless AR/VR experiences and remote learning. 

4. Gamified Learning 

o Game-based approaches will make learning more engaging and enjoyable. 

5. Sustainable Classrooms 

o Energy-efficient and eco-friendly smart technologies will become the standard. 

Conclusion 

In today's data-driven environment, data literacy is crucial, highlighting people's capacity to handle 

data efficiently and derive insightful conclusions. However, the complex nature of data literacy is 

sometimes difficult for standard classroom-based teaching techniques to adequately address. 

Innovative technologies like virtual reality (VR), artificial intelligence (AI) provide exciting 

opportunities for immersive and captivating learning experiences as education undergoes a digital 

transition. In this study, we present DataVR, a cutting-edge virtual reality application designed to 

improve university students' data literacy in a gamified and contextualized virtual learning 

environment. DataliVR enhances user learning experiences by using Large Language Models (LLMs) 

a conversational artificial intelligence (AI) chatbot that is embodied within a virtual avatar. With 

chatbot availability as the independent variable, our study used an experimental method.Advanced 
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classroom technologies are revolutionizing education by enhancing engagement, collaboration, and 

personalized learning. Key innovations include:Smart classrooms represent a significant step forward 

in modernizing education. By combining traditional teaching methods with cutting-edge technology, 

they offer a more engaging, efficient, and personalized learning experience. With thoughtful 

implementation, smart classrooms can empower both students and educators, preparing them for the 

challenges of the 21st century.Virtual classrooms and remote learning tools have opened new doors for 

education, making it more flexible and inclusive. While challenges remain, advancements in technology 

and increased digital literacy will continue to enhance these systems, shaping the future of education. 
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