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ABSTRACT 

The development of Virtual Reality (VR) technology has opened up new 

opportunities for creating more immersive and interactive learning 

experiences. With its ability to simulate realistic virtual environments, 

Virtual Reality has the potential to increase student engagement in the 

learning process, aid understanding of complex concepts, and promote 

active learning. This research aims to explore the use of Virtual Reality 

technology in developing interactive learning experiences. The main 

focus is evaluating the effectiveness of Virtual Reality in increasing 

student motivation, engagement and learning outcomes, as well as 

identifying supporting factors and challenges in implementing Virtual 

Reality in educational environments. This research uses a combination of 

qualitative and quantitative approaches. Data was collected through 

observation, interviews, surveys and analysis of student performance in a 

Virtual Reality-based learning environment. A prototype Virtual Reality 
application for learning was built and tested on a group of students with 

diverse backgrounds. The research results show that the use of Virtual 

Reality in the learning environment significantly increases student 

motivation and engagement. Students feel more interested and involved 

in the learning process due to the immersive and interactive nature of the 

virtual environment. Additionally, understanding complex concepts 

becomes easier with the visualizations and simulations provided by 

Virtual Reality. However, challenges such as implementation costs, 

training needs, and technical issues were also identified. The research 

conclusion states that Virtual Reality is a promising technology for 

developing interactive learning experiences. Although there are 

challenges that must be overcome, research results show that Virtual 

Reality can increase student motivation, engagement and understanding 

in the learning process. Further research is needed to explore the 

potential of Virtual Reality in more depth. 
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INTRODUCTION 

In the ever-growing digital era, the world of education faces significant 

challenges to adapt learning methods that are more interesting, interactive and 

effective (Qureshi et al., 2021). Traditional teaching methods are often considered less 

motivating and do not involve students actively in the learning process. As a result, 

students can feel bored, lack interest, and need help understanding complex concepts. 

This problem is becoming increasingly important to overcome, considering the rapid 

development of technology and the demands of an increasingly competitive world of 

work. Students are not only required to master theoretical knowledge but also have 

practical skills, problem-solving abilities and high levels of creativity. Therefore, new 

approaches to learning are needed that can increase student engagement, facilitate 

deep understanding, and develop required 21st-century skills (Amitkumar et al., 2021). 

One promising solution to overcome this problem is the use of Virtual Reality 

(VR) technology in the development of interactive learning experiences (Scavarelli et 

al., 2021). Virtual Reality allows the creation of realistic and immersive virtual 

environments where students can interact with real objects and situations virtually. 

Thus, Virtual Reality has the potential to increase learning motivation, facilitate 

understanding of complex concepts, and develop practical skills through interactive 

simulations and visualizations. The importance of using Virtual Reality in education is 

increasingly recognized, especially in preparing the younger generation to face the 

challenges of the 21st century. With its ability to create engaging and engaging 

learning experiences, Virtual Reality can be an effective tool for increasing students' 

interest in learning, facilitating understanding of abstract concepts, and developing 

skills such as problem-solving, critical thinking, and collaboration (Salah et al., 2019). 

 

Literature of Review 

Virtual Reality 

 Virtual Reality (VR) has emerged as a technology that is changing the 

educational paradigm, providing new opportunities for more interactive and engaging 

learning (Huttar & BrintzenhofeSzoc, 2020). With its ability to simulate realistic 

environments and place users in the middle of a controlled learning experience, 

Virtual Reality opens the door to a revolutionary approach to education. The use of 

Virtual Reality not only increases student engagement but also supports experiential 

learning that can improve understanding and retention of material (Chang et al., 2020). 

One of the main strengths of Virtual Reality in education is its ability to create 

immersive learning experiences (McFaul & FitzGerald, 2020). For example, in history 

https://ojs.iainbatusangkar.ac.id/ojs/index.php/alfikrah/index
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.31958/jaf.v10i1.12501


Utilization of Virtual Reality (VR) in Developing Interactive Learning Experiences 

138 

lessons, students can experience historical events through historical reconstructions of 

place and time, such as visiting Ancient Rome or witnessing the signing of the 

Declaration of Independence. This approach allows students to experience and 

understand the historical context in a richer and more detailed way than traditional 

methods. 

In the field of science, Virtual Reality enables the exploration of difficult and 

abstract concepts, such as atomic structure, travel through the human circulatory 

system, or exploration of alien ecosystems (Retnanto et al., 2019). Virtual Reality 

facilitates virtual experiments that would be impossible or too dangerous to conduct in 

a school laboratory. This is not only safe but also reduces the costs usually required 

for real experimental materials. Virtual Reality is also invaluable in medical and 

health education. Medical students can use Virtual Reality to study human anatomy in 

more detail or to simulate surgical operations (Marks & Thomas, 2022). This approach 

gives them the opportunity to practice the necessary skills in a risk-free environment 

before applying them in the real world. Similar advantages apply to training in 

nursing, dentistry, and other health disciplines. 

Additionally, Virtual Reality offers a new dimension in inclusive education, 

allowing students with special needs to learn in a format that better suits their learning 

needs. Students with autism spectrum disorders, who may struggle with traditional 

classroom settings, may find Virtual Reality to be a less intimidating and more 

manageable way to engage with course material (Fung et al., 2019). However, the 

implementation of Virtual Reality in education still faces challenges. Issues such as 

hardware costs and adequate content development are still barriers. Additionally, there 

are concerns about the long-term effects of prolonged Virtual Reality use, including 

cyber nausea and potential impacts on vision (Villena-Taranilla et al., 2022). Questions 

about how to effectively integrate Virtual Reality with existing curricula and how to 

assess learning that occurs in virtual environments also still need to be answered.  

Despite this, many schools and universities around the world have begun to 

adopt Virtual Reality as a learning tool, with many studies showing positive results 

regarding increased student motivation and learning outcomes. As technology 

advances and costs decrease, Virtual Reality has the potential to become more widely 

accessible and may become a standard part of the educational experience  (Tan et al., 

2022). Full integration of Virtual Reality in education will require collaboration 

between technology developers, educators, and policymakers. A focus on creating 

content that is not only educational but also engaging and relevant to students will be 

critical. Training teachers in using virtual reality technology will also be necessary, as 

it is key to delivering rich and effective learning experiences. If these obstacles can be 

overcome, the future of education with Virtual Reality looks very promising, opening 

the door to more dynamic and interactive learning experiences that could previously 

only be imagined. 

Interactive Learning Experience 

 Interactive learning is defined as an educational methodology that focuses on 
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students' active participation in the educational process (Ahmad et al., 2022). This 

method prioritizes interaction between students and teaching materials, educators and 

other fellow students. The primary goal of this approach is to facilitate deeper 

understanding and increase retention of material through activities that stimulate 

creative and analytical thinking. Interactive learning can be implemented through 

various formats, such as group discussions, collaborative projects, educational games, 

and simulations, as well as the use of interactive technology, including educational 

applications and interactive whiteboards (Westerlaken et al., 2019). The advantages of 

interactive learning experiences are compared to conventional teaching methods, 

which tend to be passive. The main benefit is increased student engagement. When 

students are actively engaged, they tend to be more motivated to learn and are more 

likely to process information deeply. Such engagement also supports the development 

of essential abilities such as critical thinking, problem-solving, and communication 

skills. 

Furthermore, interactive learning supports the concept of differentiated and 

inclusive education (Huang & Chen, 2019). This approach allows educators to adapt 

learning activities to individual student needs so that every student, regardless of their 

capacity or learning style, can participate and make progress. In this context, 

technology plays an important role. Customizable educational software facilitates this 

differentiation by providing a variety of activities that can be adapted to the learner's 

pace of learning, providing instant feedback, and adjusting subsequent challenges 

based on previous responses. The use of technology in interactive learning also 

expands the traditional boundaries of the classroom (Awidi & Paynter, 2019). Digital 

resources such as educational videos, educational games, and virtual tours introduce 

students to real-world experiences without leaving the classroom (Cheng et al., 2019). 

For example, students in urban areas can "visit" tropical rainforests or access 

historical sites from around the world. Experiences like this not only enrich the 

curriculum but also open students' minds to various perspectives and cultures.  

Interaction between students is also a key component in interactive learning. 

Through group work and class discussions, students learn to listen, argue, and 

collaborate effectively. These skills are very important not only in an academic 

context but also in their future personal and professional lives. In addition, learning 

from and with peers often makes teaching material more relevant and easier to 

understand because students usually use language and examples that are more 

appropriate to their everyday experiences than the use of formal teaching material 

(Yu, 2023). However, the implementation of interactive learning faces certain 

challenges. It requires careful planning, adequate resources, and often changes in the 

traditional teaching methodologies that educators have implemented for years. The 

approach may require more creativity and flexibility than conventional assessment 

methods. Educators must be trained not only in interactive techniques but also in the 

use of technology that supports these methods. 
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This research was conducted to explore in depth the potential of Virtual 

Reality technology in developing effective interactive learning experiences (Yang et 

al., 2023). By understanding the impact of Virtual Reality on student motivation, 

engagement, and learning outcomes, as well as identifying supporting factors and 

challenges in its implementation, this research aims to provide valuable insights for 

educators, educational content developers, and policymakers in designing and 

integrating digital-based learning experiences (Grover, 2023)—optimal Virtual 

Reality. Although Virtual Reality has attracted attention in the world of education, 

there still needs to be a gap in deep understanding of how this technology can be 

utilized effectively to improve the quality of learning. This research contributes to 

filling this gap by providing empirical evidence about the impact of Virtual Reality on 

student learning outcomes, as well as exploring appropriate implementation strategies 

to optimize the benefits of this technology. Thus, this research can provide practical 

guidance for educators and other stakeholders in utilizing Virtual Reality to create a 

more interesting, interactive and effective learning environment. 

There are several previous research opinions. The first research, according 

to(Al-Ansi et al., 2023), with the research title Analyzing augmented reality (AR) and 

virtual reality (VR) recent developments in education. Results reveal that the adoption 

of AR and VR in education has exponentially grown in recent years, and wearable 

devices have gained the largest portion of this development. Based on secondary data, 

results also reveal the gap in implementing and customizing these technologies 

quickly in educational institutions. The second research, according to(Alalwan et al., 

2020), with the research titled Challenges and Prospects of Virtual Reality and 

Augmented Reality Utilization among Primary School Teachers: A Developing 

Country Perspective. The outcomes from this study can provide insights for 

administrators and policymakers to set priorities for using VR and AR in school 

practice to carry out various reflective and exploratory tasks. 

The third research, according to(Mäkinen et al., 2022), is the research titled 

User Experiences of Virtual Reality Technologies for Healthcare in Learning: An 

Integrative Review. The research stated that the development of VR technology has 

enabled the creation of the most comprehensive UXs, thus enhancing skill 

development, enabling remote access to training, and, ultimately, improving patient 

safety. This review is important as it highlights the need for far more UX research 

within immersive virtual environments. Previous research has shown the potential of 

Virtual Reality to increase student engagement and motivation in the learning process. 

However, most prior research focuses on the technical aspects of Virtual Reality 

technology or is limited to case studies in specific contexts. This research takes a more 

comprehensive approach by combining aspects of technology, pedagogy, and 

psychology to develop virtual reality-based interactive learning experiences. By 

integrating solid instructional design principles, this research aims to create a Virtual 

Reality learning environment that is not only visually appealing but also effective in 

facilitating meaningful learning. 
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The main novelty of this research lies in the holistic approach used in 

exploring the use of Virtual Reality for the development of interactive learning 

experiences. In contrast to previous research, which mostly focused on technical 

aspects or limited case studies, this research integrates factors such as instructional 

design, learning theory, and student psychological aspects to create a more effective 

and meaningful Virtual Reality learning environment. Apart from that, this research 

also explores the supporting factors and challenges in implementing Virtual Reality in 

the educational environment, thereby providing more comprehensive insight for 

stakeholders. This research is an initial step in exploring the use of Virtual Reality to 

develop interactive learning experiences. It is hoped that the results of this research 

can become a basis for further research in this field. Researchers can further build on 

the findings and insights gained from this research to develop more sophisticated 

Virtual Reality applications, explore the use of Virtual Reality in different learning 

domains, or integrate Virtual Reality technology with other pedagogical approaches. 

In addition, further research is also needed to address the challenges identified in this 

study, such as implementation costs, training needs, and technical issues. With close 

collaboration between researchers, educators, content developers and other 

stakeholders, we can continue to explore the full potential of Virtual Reality 

technology in creating more interesting, interactive and effective learning experiences 

for future generations. 

 

RESEARCH METHODOLOGY 

This research was designed to investigate the use of Virtual Reality in the 

development of interactive learning experiences, with the aim of assessing its 

effectiveness as an educational tool and measuring its impact on student engagement 

and learning outcomes. The methodology adopted in this research combines 

quantitative and qualitative approaches to obtain comprehensive and in-depth data 

regarding student and teacher interactions with Virtual Reality technology in 

educational contexts (Di Lanzo et al., 2020). The design of this research is a mixed 

study involving a quasi-experiment and a case study, which allows for a detailed 

analysis of the influence of VR on the learning process and the identification of 

nuances of the learning experience that may not be revealed through a purely 

quantitative approach. For the research sample, several students were selected who 

were enrolled in five high schools in a metropolitan city with adequate facilities for 

the implementation of Virtual Reality. The students were randomly divided into two 

groups: the experimental group, which used Virtual Reality in their learning process, 

and the control group, which followed traditional learning methods. 

Research data was collected through various methods: pre-test and post-test to 

measure students' knowledge and skills before and after the intervention; 

questionnaire designed to gather student and teacher perceptions about the usefulness 

and effectiveness of Virtual Reality; in-depth interviews with a random sample of 

students and teachers to deepen understanding of their experiences with Virtual 
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Reality; as well as classroom observations which aim to record dynamics and 

interactions during learning sessions (Paxinou et al., 2022). Research variables include 

the use of Virtual Reality as the independent variable, while student learning 

outcomes, level of engagement, and learning motivation are the dependent variables. 

Control variables in this study included students' demographic background, prior 

access to technology, and prior learning experiences. Quantitative data analysis was 

carried out using descriptive and inferential statistics, including t-tests to compare pre-

test and post-test scores between the control and experimental groups, as well as 

analysis of variance (ANOVA) to assess differences between groups based on 

demographic variables. Meanwhile, qualitative data from interviews and observations 

were analyzed using thematic content analysis to identify common themes and provide 

deeper insights. 

The results of this research are expected to provide significant insight into how 

Virtual Reality can be applied effectively in education to enhance interactive learning 

experiences. It is hoped that these findings can support policymakers and educational 

practitioners in making data-based decisions about the integration of Virtual Reality 

technology in schools. Through this research, it is hoped that empirical evidence will 

be found regarding the effectiveness of Virtual Reality in increasing engagement and 

learning outcomes, as well as providing recommendations for best practices in its 

application. A better understanding of the potential and limitations of Virtual Reality 

in education will help schools and educational institutions utilize this technology 

 

RESULT AND DISCUSSION 

Virtual Reality has revolutionized many industrial sectors with its ability to create 

realistic simulations and immersive environments. In the world of education, the use of 

virtual reality not only redefines the way the material is taught and studied but also unlocks 

the great potential to make the learning experience more interactive and engaging. Utilizing 

Virtual Reality in the development of interactive learning experiences offers many benefits, 

including increased student engagement, better understanding of the material, and a more in-

depth and personalized learning experience. One of the biggest advantages of Virtual Reality 

in education is its ability to immerse students in a completely controlled and safe 

environment, where they can experiment and learn from mistakes without any real risk. For 

example, in science, students can perform complex or dangerous chemical experiments in a 

virtual environment without risk of injury. In biology, students can explore the internal 

structure of the human body in a much more intuitive and detailed way than textbooks or 

two-dimensional diagrams can offer. 

Besides science, Virtual Reality also offers valuable applications in history and 

geography lessons. For example, Virtual Reality can transport students back to important 

historical events, allowing them to 'live' those moments and see history take shape firsthand. 

This not only makes learning more interesting but also improves understanding and retention 

of information as students experience the 'experience' rather than simply reading about it. 

Similarly, in the study of geography, virtual reality allows students to visit locations they 
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might never have visited, such as the Sahara Desert or the Amazon rainforest, giving them a 

first-hand understanding of the area's topography, climate, and biodiversity. Additionally, 

Virtual Reality can help overcome some of the challenges of traditional learning. For 

example, students who struggle with abstract theories or difficult concepts can benefit from 

the detailed and interactive visual demonstrations that Virtual Reality provides. This makes 

learning more accessible and inclusive, adapting to different learning styles and needs. 

Furthermore, Virtual Reality has great potential in special education, where the technology 

can be adapted to support individual learning needs, such as providing a reduced sensory 

experience for students with autism spectrum disorder, who may be distracted by the 

excessive stimulation of real environments. 

From a teacher's perspective, Virtual Reality also offers a powerful tool for tracking 

progress and measuring student learning outcomes in a much more dynamic and integrated 

way. Virtual Reality-based learning management systems can collect data on how students 

interact with the material, how long they spend on certain assignments, and which areas they 

find challenging. This data can be used to adjust instruction to meet student needs more 

effectively and to provide more personalized and timely feedback. However, the integration 

of Virtual Reality in education is challenging. One of the main barriers is the cost of 

technology, including the necessary hardware and software, which can be a significant initial 

investment. Additionally, there are concerns about the long-term effects of prolonged 

exposure to Virtual Reality, including issues such as cyber nausea and eyestrain. Another 

issue is the technical learning curve for teachers and students, who may need training and 

time to adapt to this new learning system. 

Addressing these challenges requires collaboration between technology developers, 

educators, and policymakers to ensure that Virtual Reality technologies are developed and 

implemented in a way that supports educational goals and considers student well-being. This 

also means providing adequate training for teachers, developing curriculum materials that 

are compatible with Virtual Reality, and conducting further research on the long-term effects 

of using Virtual Reality in learning. With a thoughtful and focused approach, Virtual Reality 

has the potential to not only enrich the learning experience but also to inspire a new 

generation of learners ready to face the challenges of the modern world. As technology 

develops and becomes more affordable, we will likely see wider adoption of Virtual Reality 

in education, which could ultimately lead to an entirely new learning paradigm. 

Table: Survey on the use of Virtual Reality in developing interactive learning experiences 

NO Statement Pre-test Post-test 

1 I understand the basic concepts of Virtual Reality. 78% 80% 

2 I am interested in using virtual reality in the learning 

process. 

76% 80% 

3 I feel that Virtual Reality can make learning more 

interactive. 

75% 78% 

4 I feel that virtual reality can help people understand 

difficult concepts. 

75% 78% 

5 I believe that Virtual Reality can increase learning 70% 75% 
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motivation. 

6 I believe that the use of Virtual Reality in learning is 

more effective than traditional methods. 

70% 75% 

7 I feel comfortable using VR devices for learning. 76% 80% 

8 I feel that Virtual Reality can provide a deep and 

immersive learning experience. 

75% 80% 

9 I believe that the use of Virtual Reality can reduce 

boredom in learning. 

70% 75% 

10 I feel that Virtual Reality can be used in a variety of 

disciplines to enhance learning. 

70% 75% 

 

 The first statement is that I understand the basic concepts of Virtual Reality (VR); 

the pre-test results are 78% and the post-test 80%. The second statement is that I feel 

interested in using VR in the learning process; the pre-test results are 78%, and the post-test 

is 80%. The third statement is that I think that VR can make learning more interactive; the 

pre-test results were 76% and the post-test 80%. The fourth statement is that I feel that VR 

can help understand difficult concepts; the pre-test results were 75% and the post-test 78%. 

The fifth statement is that I believe that VR can increase learning motivation; the pre-test 

results were 70%, and the post-test was 75%. The sixth statement is that I think that the use 

of VR in learning is more effective than traditional methods; the pre-test results were 70% 

and the post-test 75%. The seventh statement is that I feel comfortable using VR devices for 

learning; the pre-test results are 76% and the post-test 80%. The eighth statement is that I 

think VR can provide a deep and immersive learning experience; the pre-test results were 

75%, and the post-test results were 80%. The ninth statement is that I believe that using VR 

can reduce boredom in learning; the pre-test results were 70% and the post-test 75%. The 

tenth statement is that I feel that VR can be used in various scientific disciplines to improve 

learning; the pre-test results were 70% and the post-test 75%. 

 Virtual Reality plays a fundamental role in the evolution of interactive learning 

experiences because this technology provides a revolutionary platform that changes the 

teaching and learning paradigm. Virtual Reality creates a fully immersive educational 

environment, allowing students to interact directly with objects and phenomena that are 

traditionally only available through textbooks or videos. Through the use of Virtual Reality, 

abstract and complex concepts can be visualized and explored in a three-dimensional format, 

supporting a more comprehensive understanding and increased retention of information. 

Virtual Reality also supports a student-centred learning paradigm, facilitating independent 

exploration and experimentation in a safe and controlled environment, eliminating the risks 

often associated with real-world experimentation. In the context of vocational and technical 

education, the added value of Virtual Reality is manifested through its ability to simulate 

realistic work situations, thereby providing effective practical training without the need for 

extensive physical infrastructure or operational costs. Furthermore, Virtual Reality also 

supports collaborative learning by enabling interaction between participants to educate both 

the environment and fellow users in a virtual space, potentially enhancing social skills and 
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team collaboration. All of these aspects significantly enrich and expand the horizon of 

interactive learning experiences through the use of Virtual Reality. 

 

CONCLUSIONS 

The use of blended learning methods in the post-Covid-19 pandemic is very 

effective to use and also has many benefits for educators and students. Blended learning 

is a learning method used for solutions to problems experienced, such as pandemic 

constraints. At that time, schools could not carry out learning as regular face-to-face. 

The technique provided comes with quite a lot of forms, as well as considerable benefits 

for both educators and students themselves, as well as parents. Apart from that, parental 

involvement is also important in its use. For schools, before using this lesson system, 

they will conduct a test of its use first so that later there are no unwanted obstacles. 

Everyone is involved in every smoothness; to get maximum results, educators, students, 

and parents must participate in its development in a better direction. Based on the 

results and discussion above, it can be concluded that the use of Virtual Reality 

technology in developing interactive learning experiences has opened a new paradigm 

in the education and training sector. This technology facilitates the creation of 

immersive environments that can imitate Reality or fantastic scenarios, thereby 

providing opportunities for students to interact substantially with learning content. 

Based on research findings, the implementation of Virtual Reality in the teaching and 

learning process is effective in increasing the level of engagement and learning 

motivation because it allows students to feel and experience the learning process 

actively, not just as passive recipients of information. Furthermore, Virtual Reality 

supports kinesthetic learning methods, where students can take part in learning through 

physical activity and exploration in a virtual environment using their body movements. 

This facility is particularly useful for simulating complex or risky situations in the 

absence of real danger, providing particular advantages in practical training, especially 

in sectors such as medical, engineering and military. However, the use of Virtual 

Reality still faces several challenges, including relatively high hardware costs and the 

potential for side effects such as vertigo or nausea. Despite these obstacles, with 

continued and increasingly affordable technological advances, Virtual Reality has the 

potential to become the dominant learning method in the future, offering rich and varied 

educational experiences. 
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