
International Journal of Social and Education (INJOSEDU) 
Vol. 2 No. 12 March 2026, hal., 1419-1425 

e-ISSN: 3047-6151 
 

 

1419 

VIRTUAL AND AUGMENTED REALITY IN MODERN EDUCATION: IMPROVING 
LEARNING QUALITY AND ENGAGEMENT 

 
Risqah Amaliah Kasman 

Institut Teknologi dan Kesehatan Permata Ilmu Maros 
risqahamaliahkasman@itkpi.ac.id 

 
Yudhi Priyatmo 

Universitas Sembilanbelas November Kolaka  
yudhipriyatmo@usn.ac.id 

 
Andi Evi Sulfiyani Nurfathanah Amsal 

Universitas Sembilanbelas November Kolaka 
andievisulfiyani@usn.ac.id 

 
Abstract 
The use of Virtual Reality (VR) and Augmented Reality (AR) technologies has emerged as 
an important innovation in modern education by creating immersive and interactive 
learning experiences. This study aims to analyze previous research on the role of VR and 
AR in improving learning quality and student engagement in the digital age. The research 
employs a qualitative approach, using library research to review scholarly articles and 
academic publications on immersive learning technologies. The findings indicate that VR 
and AR technologies enhance students’ conceptual understanding and engagement 
through realistic simulations and interactive visualization. However, successful 
implementation depends on pedagogical design, technological infrastructure readiness, 
and educators’ ability to effectively integrate immersive technologies into learning 
environments. The study highlights the importance of aligning technological innovation 
with instructional strategies to optimize learning outcomes in modern education systems. 
Keywords: Virtual Reality, Augmented Reality, Immersive Learning, Educational 
Technology, Student Engagement, Digital Learning. 

 
Introduction 

The development of digital technology has brought significant changes to the 

world of education, especially in how learning materials are delivered and accessed by 

students. Modern learning demands more interactive, student-centered methods to 

enhance the learning experience while preparing learners for the challenges of the 21st 

century. Digital technology allows for the creation of a more flexible and collaborative 

learning environment, so that the learning process is no longer limited to conventional 

classrooms (Redecker, 2017). 

One technological innovation growing in education is the use of Virtual Reality (VR) 

and Augmented Reality (AR). VR allows users to enter virtual environments in an 

immersive way, while AR combines virtual objects with real environments in an interactive 

way. This technology offers a more realistic, interactive learning experience than two-

dimensional media-based learning methods (Radianti et al., 2020). 
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Various studies show that using VR technology in learning can increase student 

engagement through simulations that resemble real-world situations. Makransky and 

Petersen (2019) found that VR-based learning increases students' attention and focus as 

the learning experience becomes more engaging and interactive. Immersive technology 

allows students to understand abstract concepts through more concrete visual 

experiences (Adelina et al., 2016; Susanto et al., 2025). 

In addition to increasing learning engagement, VR and AR technologies also 

improve students' understanding of concepts and knowledge retention. Radianti et al. 

(2020) explain that VR-based simulations are very effective in learning that requires hands-

on practice, such as health and engineering education, because students can perform 

exercises without facing real risks (Purnamasari & Tahir, 2025; Riduan et al., 2025; Suarmika 

& Utama, 2017; Yatim et al., 2025). 

On the other hand, AR technology provides learning flexibility by allowing the 

integration of virtual objects in students' real environments. Ibáñez and Delgado-Kloos 

(2018) show that AR helps improve conceptual understanding through three-dimensional 

visualization that can be observed directly in the context of students' learning 

environments, especially in science and engineering learning. 

However, the implementation of immersive technology in education still faces 

various challenges, including device limitations, content development costs, and the 

readiness of educators to utilize the technology optimally. Makransky and Petersen (2019) 

emphasized that the use of VR does not automatically improve learning outcomes if it is 

not accompanied by the right learning design. 

In addition, the long-term use of VR technology can also cause user discomfort, such as 

visual fatigue and cybersickness. Therefore, the development of learning based on 

immersive technology needs to consider convenience and the duration of use to avoid 

interfering with the student learning process (Radianti et al., 2020). 

Previous literature reviews have shown that research on the use of VR and AR in 

education still focuses on evaluating the implementation of technology in specific 

contexts, while studies that comprehensively assess learning effectiveness and student 

engagement remain limited. This condition shows that there is a research gap related to 

the need for a more systematic literature review on the contribution of VR and AR in 

improving the quality of modern learning (Armai Arief, 2000; Indriani & Wirza, 2020; 

Ministry of Education and Culture, 2020; Nuryana, 2019; Syamsuar & Reflianto, 2019; 

Tarigan, 2022). 

Therefore, the novelty of this research lies in its effort to conduct a comprehensive 

literature review of the role of VR and AR technologies in improving learning quality and 

student engagement in the digital education era. This research is expected to make a 

conceptual contribution to the development of more effective immersive technology-

based learning strategies in modern education. 
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Literatur Review 

The use of Virtual Reality (VR) and Augmented Reality (AR) in modern education is 

growing rapidly because both can create a more immersive, contextual learning 

experience than two-dimensional media. Systematic studies in higher education show that 

VR is widely used for learning simulations that are difficult to conduct in ordinary 

classrooms, such as laboratory practices, clinical procedures, and technical training, with 

the main benefits being improved learning experiences and a better understanding of 

practice-based concepts (Radianti et al., 2020). 

In terms of learning effectiveness, meta-analyses show that VR can improve 

learning outcomes, especially when the learning design attends to pedagogical principles 

and cognitive load. Makransky and Petersen (2019) assert that "immersiveness" can 

support learning, but the benefits do not automatically arise; Better outcomes tend to 

occur when VR experiences are designed in alignment with clear learning objectives, 

activities, and assessments. 

Meanwhile, AR offers advantages because it can add layers of digital information 

to the real world, making learning more "situated" and more easily associated with 

context. In STEM learning, AR reportedly aids in visualizing abstract objects/concepts 

through 3D representations and hands-on interaction, thereby improving students' 

conceptual understanding and engagement (Ibáñez & Delgado-Kloos, 2018). 

However, the literature also highlights fairly consistent implementation challenges, 

including the need for devices and infrastructure, content development costs, and 

educators' readiness to integrate VR/AR into instructional design. Radianti et al. (2020) 

noted that many studies are still small-scale and focus on specific contexts. In addition, the 

quality of the learning experience design (not just the technology) is a determining factor 

in the success of immersive-based learning. 

On the user experience side, VR can also cause discomfort, such as visual fatigue 

and cybersickness, which can interfere with students' learning duration and focus. 

Therefore, research emphasizes the importance of considering the duration of use, 

interaction design, and pedagogical strategies (e.g., scaffolding and reflection) to increase 

engagement without adding unnecessary cognitive burden (Makransky & Petersen, 2019; 

Radianti et al., 2020). 

 
Research Methodology 

This study uses a qualitative approach and the library research method to analyze 

the use of Virtual Reality (VR) and Augmented Reality (AR) technologies to improve 

learning quality and student engagement in the digital education era. The qualitative 

approach was chosen because the research focuses on conceptual studies and on 

synthesizing previous research findings without collecting direct field data. This method 

allows researchers to obtain a comprehensive overview of the development, 

effectiveness, and challenges of implementing immersive technology in modern learning. 
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Research data sources were obtained from secondary literature, including Scopus-

indexed scientific journal articles, academic books, international conference proceedings, 

and research reports relevant to the use of VR and AR in education. The literature search 

is conducted across scientific databases such as Scopus and Google Scholar using 

keywords including virtual reality in education, augmented reality learning, immersive 

learning, and interactive digital learning. The literature obtained was then selected based 

on the relevance of the topic, the quality of the publication, and its contribution to the 

research focus. 

The collected data was analyzed using content analysis techniques to identify the 

main themes, technological innovations, learning effectiveness, and challenges of 

implementing VR and AR in modern education. The results of the analysis are then 

compiled in a descriptive-qualitative manner to provide a comprehensive understanding 

of the development of immersive learning technology and identify advanced research 

opportunities that can support the development of technology-based learning strategies 

in the future. 

 
Results and Discussion 

The results of the literature review show that the use of Virtual Reality (VR) and 

Augmented Reality (AR) technologies significantly improves learning quality through a 

more immersive, interactive experience. Radianti et al. (2020) found that VR use in higher 

education enables students to simulate realistic learning, especially in areas that require 

hands-on practice, such as health, engineering, and applied science. Virtual environments 

allow learners to gain a learning experience that is close to real-life conditions without 

facing the risks that usually arise in hands-on practice. 

In addition to improving the learning experience, immersive technology also 

enhances student engagement. Makransky and Petersen (2019) show that VR-based 

learning environments increase student attention and engagement by providing a more 

engaging learning experience than conventional instruction. Three-dimensional 

visualization and direct interaction with virtual objects help students understand abstract 

concepts more concretely. 

AR technology also significantly improves understanding of concepts by 

integrating virtual objects into the real environment. Ibáñez and Delgado-Kloos (2018) 

explain that the use of AR in STEM learning helps students understand the material 

through three-dimensional visualizations that can be directly observed in real-world 

contexts. This approach helps students connect theoretical concepts with practical 

applications more effectively. 

Nevertheless, the effectiveness of VR and AR is strongly influenced by the 

pedagogical design of the learning experience. Makransky and Petersen (2019) 

emphasized that immersive experiences do not necessarily improve learning outcomes if 

they are not designed in line with learning objectives and students' cognitive capacities. 
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Therefore, technology integration needs to be accompanied by the right learning strategy 

so that technology is not only a visual tool, but really supports the learning process. 

In addition to pedagogical challenges, the implementation of immersive technology also 

faces infrastructure constraints and content development costs. Radianti et al. (2020) 

noted that VR devices still require considerable investment and require adequate 

hardware support, so their implementation is not evenly distributed in various educational 

institutions. This causes the use of immersive technology to be limited to institutions that 

have adequate resources. 

The literature review also highlights the potential side effects of using VR 

technology, such as cybersickness and visual fatigue that can affect user comfort during 

the learning process. Therefore, VR-based learning designs need to consider the duration 

of use as well as the user's comfort so as not to reduce the effectiveness of learning 

(Radianti et al., 2020). 

Overall, the results and discussion show that VR and AR technology has great 

potential in improving the quality of learning and student engagement in the era of digital 

education. However, the success of its implementation is highly dependent on the 

readiness of infrastructure, the quality of pedagogical design, and the ability of educators 

to make optimal use of immersive technology in the modern learning process. 

 
Conclusion 

Based on the results of the literature review, the use of Virtual Reality (VR) and 

Augmented Reality (AR) technology in modern education shows great potential in 

improving the quality of learning and student engagement through a more interactive and 

immersive learning experience. Immersive technology allows learners to understand 

complex concepts through realistic simulations and interactive visualizations that are 

difficult to obtain through conventional learning methods. VR and AR also provide great 

opportunities in professional education and training, especially in areas that require safe 

and efficient simulation of practice. 

However, the successful implementation of VR and AR technology is greatly 

influenced by the readiness of technology infrastructure, the quality of pedagogical 

design, and the ability of educators to integrate these technologies into the learning 

process. Challenges such as device costs, content development, and user comfort during 

the use of immersive technology also need to be considered so that the use of technology 

can have an optimal impact on the learning process. 

 
Further Research Suggestions 

Further research is recommended to conduct empirical studies to directly measure 

the influence of the use of VR and AR on improving learning outcomes, motivation, and 

student engagement at various levels of education and learning fields. Quantitative 

approaches and mixed methods can be used to gain a more comprehensive understanding 

of the effectiveness of the implementation of immersive technology in real learning. In 
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addition, future research can also be focused on the development of VR and AR-based 

learning designs that consider pedagogical aspects, user convenience, and cost efficiency 

of technology implementation. Studies on the readiness of educators and strategies for 

integrating immersive technology in the education curriculum are also important to 

support the transformation of digital learning in the future. 
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