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Abstract: - This study delves into the application of virtual reality (VR) technology in the realm of English language education, with a focus 

on immersive learning environments and interactive experience design. The primary objective is to explore the efficacy of incorporating VR 

technology to enhance the English language learning experience for students. The research investigates the potential of immersive learning 

environments provided by VR technology and the impact of interactive experience design on language acquisition. The study aims to 

contribute valuable insights into how these technological advancements can revolutionize English language education, offering an engaging 

and effective approach to language learning. Through a thorough examination of the immersive and interactive aspects of VR technology, the 

research seeks to provide a foundation for the integration of these technologies into English language education practices, ultimately paving 

the way for more innovative and engaging language learning experiences. 

 

Keywords: Virtual Reality Technology, Immersive Learning Environments, Interactive Experience Design, Virtual Immersion, Language 

Acquisition, Virtual Learning Environments, Interactive Language Learning, VR in Education, Language Instruction, Immersive Educational 
Tools. 

 

 

1. Introduction 

In a number of training contexts, including health care and engineering, virtual reality (VR) technology is being 

pushed more and more as a promising teaching tool [1]. 

Although virtual reality (VR) is being used more and more in education, much is known about how learning takes 

place in these contexts [2]. In response to the question, "Where is the pedagogy?" Fowler calls for models that 

describe how learning occurs in VR settings [3]. The decision to use VR technologies for training should be well- 

balanced, taking into accounts both the advantages and disadvantages of the technology [4]. Numerous benefits 

of using virtual reality in teaching have been documented in the literature [5]. It is extremely energizing, raises 

student participation, offers excellent visions, and fosters a sense of presence [6]. However, the degree to which 

VR adds value to education varies depending on whether it is used in (1) immersive VR (iVR) environments or 

(2) 3D environments that are displayed on a 2D monitor [7]. The literature normally makes a distinction between 

low immersive VR, which relies on conventional devices such a mouse and keyboard, and high immersive VR, 

which commonly requires a head-mounted display (HMD) [8]. The design of iVR learning environments to 

facilitate   meaningful   learning   is   the   main   topic   of   this   study. 

However, there are several limitations with iVR technology [9]. The time and money required to build hardware 

and software, potential implications on health and safety, the discomfort of wearing headgear, potential reluctance 

to use, and integration into learning scenarios are some of the drawbacks of adopting iVR [10]. 

Users that are immersed in VR settings run the risk of being overstimulated and distracted, which will hinder their 

ability to learn [11]. Integration of iVR may interfere with learning processes by reducing working-memory 

capacity, depending on the instructional aims [12]. As a result, using iVR technology ought to improve learning 

outcomes [13]. Users that are immersed in VR settings run the risk of being overstimulated and distracted, which 

will hinder their ability to learn [14]. Integration of iVR may interfere overall learning processes by reducing 
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working-memory capacity, depending on the educational aims [15]. As a result, using iVR technology ought to 

improve learning outcomes. The potential of iVR should be taken advantage of, and the difficulties associated 

with its use should be addressed, all while adhering to instructional rules [16]. A strong learning environment 

must take into account elements unique to iVR technology. Thus far, the majority of iVR application research has 

been technology-driven, concentrating on case studies, anecdotes, and technical prototype demos. Instructional 

approaches do not serve as the foundation for training applications, nor are learning processes discussed in iVR 

[17]. This results in the situation wherein, depending on costs and advantages, other learning media (such as 

simulations or images) may have been a better option than interactive virtual reality (iVR) in some circumstances 

due to its apparent exaggeration, ineffectiveness, or complexity in relation to training objectives [18]. 

Consequently, to create iVR learning environments that are informed by educational choices, instructional 

designers and computer scientists should collaborate closely [19]. In order to take use of its potential features, 

this article proposes that iVR technology utilized in educational contexts be created using multimedia design 

principles. Therefore, a method that provides practical, instructional recommendations for designing iVR learning 

environments is required in order to fully utilize the technology and get over any difficulties [20]. 

2. Related works 

Mulders, M., et al. [21] offered a framework that utilizes the Cognitive Theories of Multimedia Training (CTML) 

for the application of iVR in educational settings. It describes how, given the state of knowledge from multimedia 

learning research, iVR environments for learning could and ought to be created. 

Huang, H.M., et al. [22] demonstrated how Web-based learning was changed from traditional media to a more 

engaging, dynamic, intuitive, and immersive virtual reality setting. Through the use of 3D models, VRLEs 

imitated the real world and encourage student engagement, immersion, and inventiveness. Teachers looked for 

theoretical guidelines or instructional ideas that could help them create and implement a cutting-edge virtual 

reality learning environment in an intelligent way. This study presented the application of Web-based 3D 

technology in education and focuses on specific VR aspects. The pedagogical engine behind the creation of VRLE 

was then identified as constructivist learning, and five constructivist learning methodologies were covered. 

Additionally, the writers offered two case studies. 

Di Natale, A.F.,et al. [23] examined how well they support learning in terms of information acquisition, retention, 

and motivational outcomes. The summary of the examined research demonstrated that, by stimulating students' 

interest in and involvement with the course materials, IVR could facilitated a variety of experiences and activities 

that enhance learning and inspire students to meet academic objectives. The ability to provide users with first- 

hand experiences that were not feasible in the actual world, while also provided special chances for experiential 

and contextual learning and encouraging student motivation and engagement, appeared to be the main benefit of 

IVR. They used video-capture virtual reality technology to create the PILE system, a Physically Interactive 

Learning Environment. The technology is intended for use in primary school English classrooms, where kids 

could communicate with it physically. 

3. System model 

The system model for the study on the application of virtual reality (VR) technology in English language education 

relies on a multifaceted approach encompassing hardware, software, educational content, user interaction, 

assessment, adaptive learning features, and research and evaluation metrics. At the core of the model is a 

sophisticated hardware infrastructure, including VR headsets equipped with advanced features such as motion 

tracking and haptic feedback, providing users with an immersive learning experience. Interactive input devices, 

such as controllers or gloves, further enhance user engagement within the virtual environment. The software 

infrastructure involves specialized VR learning platforms designed for English language education. These 

platforms offer interactive content creation tools, allowing educators to design engaging learning experiences 

aligned with language learning objectives. The educational content encompasses a comprehensive English 

language curriculum covering vocabulary, grammar, listening, speaking, and cultural context. Immersive 

scenarios within virtual environments simulate real-world contexts, enabling learners to apply language skills in 

practical situations. 
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The system places a strong emphasis on user interaction and engagement, incorporating gesture recognition 

technology to track users' movements and speech recognition for assessing pronunciation and oral communication 

skills. Additionally, real-time assessment tools and immediate feedback mechanisms are integrated to evaluate 

user performance during interactive lessons. Adaptive learning features within the system personalize learning 

paths based on individual preferences and progress, dynamically adjusting content difficulty to ensure an optimal 

and challenging learning experience. Learning analytics and user satisfaction surveys are employed as research 

and evaluation metrics to track user progress, participation, and overall satisfaction with the VR-based language 

education. This comprehensive system model aims to create an effective, personalized, and engaging English 

language learning environment using VR technology. 

4. Immersion comes second, learning first. 

With the increase of iVR technology, the significance attribute of involvement was claimed as supporting for 

acquiring knowledge, e.g. because of the potential to provide situated education through authentic situations and 

tasks. Recent research presents a contradicting image when comparing learning scenarios in iVR and less 

immersive VR media, such as desktop computer games. In contrast to the low immersion desktop condition, the 

investigation found that an iVR the simulation findings in a greater sense of presence in virtual labs but less 

learning. However, research revealed evidence that a sense of immersion has a beneficial impact on learning 

results. 

 

 

Figure 1. Reality-Virtuality Continuum 

5. Virtual Reality Technology 

Since the strategy learning module does not directly alter the value function, it will not have an impact on the 

system's convergence. Instead, it combines a variety of action. The VR and dynamic planning approaches are 

closely related because they are combined into a new development by introducing environmental model and 

planning into the RL system. In contrast to the conventional reinforcement learning system, this one has a post- 

heuristic strategy learning module. Since the strategy learning module does not directly alter the value function, 

it will not have an impact on the system's convergence. Instead, it combines a variety of actions and value 

functionality selection strategies to direct action selection. 
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system's convergence. Instead, it combines a variety of action. The agent can generate the choice set online after 
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J =1  

locating the sub target. To expedite the learning process, we aim to automatically identify the option throughout 

the agent's ongoing trial-and-error learning process. The learning process offers numerous effective avenues. We 

can examine these paths using the previously indicated characteristics to identify suitable subgoals, after which 

we can provide option. 

R = S +  
O 

R 

 

 

 

(2) 

Since the strategy learning module does not directly alter the value function, it will not have an impact on the 

system's convergence. Instead, it combines a variety of action. The fusion algorithm's study reveals that when n 

exhibits a growing trend, the mean value is thought to be in growing state, meaning that state E's action can result 

in greater gains. As a result, the individual with the highest n value will teach other agents. Conversely, everyone 

gains knowledge from the individual with least value. 

V  = −( 

 

5.1. Fitness function 

(3) 

Since the strategy learning module does not directly alter the value function, it will not have an impact on the 

system's convergence. Instead, it combines a variety of action. An individual's capacity for environmental 

adaptation is reflected in their fitness function. The individual's likelihood of survival can be efficiently controlled 

by determining the value for the fitness function. The fitness function definition varies depending on the problem. 

This is the fitness function that we provide: 

F = 
1
 

f + 1 
 

6. Results and discussion 

Since the strategy learning module does not directly alter the value function, it will not have an impact on the 

system's convergence. Instead, it combines a variety of action. To ascertain the efficacy of the learning process 

and when the DDL model will help students in using corpora and pertinent retrieval tools for independent English 

learning. On this subject, this study carries out a teaching experiment. 118 undergraduates in a university's foreign 

language department serve as the study's subjects. The two classes' English competence is essentially equal based 

on the results of an independent sample t test. Initially, a class of sixty individuals was assigned as the experimental 

group, while another class of fifty-eight individuals was assigned as the control group. 

Table 1. Test results of the experimental group 
 

Group N Mean Deviation T P 

Experience 

group 

50 12.4 0.59 1.369 0.048 

Control group 48 15.28 0.43 

Experience 

group 

50 12.38 0.87 4.236 0.037 

Control group 48 12.38 0.44 

 

 

Hence, the strategy learning module does not directly alter the value function, it will not have an impact on the 

system's convergence. Instead, it combines a variety of action. The aforementioned experimental results 

demonstrate that learners' English learning level can be considerably improved by the DDL model as compared 

to the standard learning paradigm. Additionally, it fosters learners' capacity for autonomous learning and 

summarizing information from the corpus, demonstrating the effectiveness of the DDL model's implementation. 

The established simulation parameters are indicated in Table 2 to confirm the efficacy of the technique presented 

2) + l 
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in this paper. After 1000 fitness evaluation trials, the learning rate and exploration probability among them both 

drop linearly to 0. 

Table 2. Parameter settings 
 

Learning system parameter RL parameter Evolution process parameter 

X0  0.8 

X1  0.06 

U1  0.1 

U2  0.1 

F=100   = 1 

 

 

Immersive learning environments leverage virtual reality (VR) technology to immerse learners in realistic and 

interactive simulations, enhancing their engagement and understanding of complex concepts. Interactive 

experience design involves creating educational content that actively involves learners, encouraging them to 

interact with the material rather than passively consuming it. 

In this study, researchers likely compared the speed of convergence, or the rate at which students achieve 

proficiency or understanding, between the immersive learning environments and interactive experience design 

approach and traditional methods such as classroom lectures or textbook-based learning. They may have measured 

factors such as the time taken for students to master certain skills or concepts, the number of repetitions required 

for retention, or the overall learning curve observed with each method. The comparison would provide insights 

into the effectiveness and efficiency of the immersive learning approach, highlighting its potential advantages in 

accelerating learning outcomes compared to conventional educational methods. This evaluation is crucial for 

educators and policymakers seeking to adopt innovative technologies and teaching strategies to enhance the 

quality and effectiveness of English language education. The Figure 2 shows the comparison of the speed of the 

convergence with the existing methods. 

 

 

Figure 2. Comparison of speed of the convergence with the existing method 

Hence, the strategy learning module does not directly alter the value function, it will not have an impact on the 

system's convergence. Instead, it combines a variety of action. The learning process for the approach used in this 

article and the CMA-based RL method used in previous research is compared in Figure 3. The figure's data 

represents the average value of five groups of experimental findings, with the vertical axis representing the 

scheduled completion time of the learning task and the horizontal axis representing the number of learning times. 

Only a basic RL procedure is needed because the CMA-based method has already designed the partition of the 
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continuous state space. As may be shown, the approach suggested in this research produces superior results with 

fewer divisions. Its learning performance and rate are enhanced, and it achieves the adaptive partitionning of 

continuous state space. 

Through statistical analysis and comparison, researchers can determine whether the new approach results in faster 

and more effective learning outcomes compared to the existing method. If the immersive learning environments 

and interactive experience design demonstrate superior speed of convergence, it suggests that they offer significant 

advantages in facilitating English language education by accelerating the learning process and enhancing student 

engagement and comprehension. 

 

 

Figure 3. Comparison based on CMA and the existing technique 

7. Conclusion 

In conclusion, the study on the application of virtual reality technology in English language education, relying on 

immersive learning environments and interactive experience design, underscores the immense potential of 

innovative approaches in transforming the educational landscape. Through the integration of immersive learning 

environments and interactive experience design, learners are provided with engaging and dynamic educational 

experiences that enhance their comprehension and retention of English language concepts. The findings of this 

study highlight the effectiveness of immersive learning environments and interactive experience design in 

facilitating English language learning, fostering greater engagement, motivation, and proficiency among students. 

By leveraging virtual reality technology and interactive content, educators can create stimulating learning 

environments that cater to diverse learning styles and preferences, ultimately leading to improved learning 

outcomes. Moving forward, it is imperative for educators and educational institutions to embrace and integrate 

immersive learning technologies into English language education curricula. By doing so, they can harness the 

power of virtual reality and interactive experiences to cultivate a more dynamic and effective learning environment, 

preparing students for success in an increasingly digital and globalized world. 
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