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Virtual Reality (VR) refers to a three-dimensional (3D) environment generated by computer technology, which can provide

a context similar to visual simulation and other senses. It allows users to communicate with people, machines, and other

entities in the virtual environment by using computers and various devices. The dramatic reduction in the cost of devices

and technology has driven a rapid growth of VR applications in educational fields such as medicine, science, and

mathematics in recent years that has been proven to be positive. Learners feel the actual situation through sensory

organs, which can help them improve their motivation, participation, and learning ability. Moreover, VR has also been

applied to language learning and has shown the importance and potential of applications to support language learning.
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1. Introduction

Language serves as a bridge between humans and society to communicate. With the growing trend of globalization,

language education has also developed rapidly. For example, the recognized international language, English, has become

a compulsory subject in many countries and regions . However, language learning is a time-consuming and challenging

process for many students as far as the current situation is concerned. The main reason for language learning difficulties

is the lack of an authentic language environment, and learners cannot personally contact relevant contexts to use the

target language to achieve learning goals . That is, it is essential that language learners are provided an authentic

learning environment and meaningful tasks . The advancement of computer technology as a learning tool has provided

new methods and created real-world environments to improve language learning . As a novel technology, virtual reality

(VR) has provided numerous alternative learning opportunities to language learners in the past decade .

2. Current Insights

Many studies have suggested the potential of VR-assisted language learning. However, there is little consensus on

whether it can help improve language learning. Through integrating the finding of published empirical studies of VR-

assisted language learning, the research provided concrete evidence on the overall effect sizes of VR-assisted language

learning on students’ linguistic and affective gain and how moderator variables influenced its effectiveness.

2.1. The Effectiveness of VR-Assisted Language Learning

Based on the results of 21 articles (N = 1144) in this meta-analysis, the researchers find evidence for the overall

effectiveness of VR applications on students’ language learning achievement, and the researchers also find an overall

positive effect size of 0.662 and 0.570 on students’ linguistic and affective gain, respectively, suggesting that VR can

enhance students’ language learning achievement compared to non-VR conditions. The overall effect size can be

considered a medium effect , which is consistent with the findings of Wang et al.  that VR-assisted language learning

can facilitate language knowledge acquisition and enhance affection. The positive findings related to VR-assisted

language learning may be attributed to several features of virtual reality: (1) immersive learning can effectively promote

language learning ; (2) improve language skills through interaction between VR and learners ; (3) effectively filter by

authentic language learning settings (e.g., learning anxiety) . The meta-analysis reveals the potential of using VR

applications in language learning and provides teachers with options to support their teaching.

2.2. The Moderator Analyses of VR-Assisted Language Learning

In this research, the researchers identify six moderator variables and investigate how the design of the intervention

influenced the effectiveness of VR-supported language learning. Although the overall results are positive, it should be

considered that individual studies’ results may vary by factors, such as control treatment, education level, hardware type,

target language, language skill, L1/L2. However, the findings of this moderator analysis indicate that only one moderator
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(hardware type) is significant at p < 0.01. Compared to immersive devices, non-immersive devices have the most

significant effect on linguistic gains. The reason for this is that long-term use of immersive devices affects learners’

senses, such as dizziness . Furthermore, students might only focus on the interesting content rather than the learning

content, failing to achieve learning goals . It also shows that the effect of immersive and non-immersive devices on

learners’ language learning can be compared in future research.

Regarding the control treatment, the researchers compared VR applications as a teaching resource with other types of

teaching resources, including multimedia and traditional resources. The researchers do not find significant differences

among the control treatment in this research and suggest that VR applications promote language learners’ linguistic and

affective gain compared to multimedia and traditional resources. Moreover, higher-education students are the main

research subjects, consistent with some research on VR-assisted language learning . The reason for this may be that

most of the researchers who support language learning with VR come from colleges and may find college students easier

than collecting relevant data in K-12 schools. While VR has a large effect on the linguistic gains of middle education and a

medium-to-large effect on the affective gains of higher education students, these differences were not statistically

significant in the different educational levels. Overall, the language learning of the different educational levels was

positively influenced by VR applications, which is consistent with previous research results .

The findings of the moderator analysis indicated a large effect size for speaking than other language skills in terms of

language domains. However, these differences were not statistically significant for different language skills. It should be

noted that research on reading is lacking, which should be addressed in future research. At the same time, the result

related to the target language and L1/L2 revealed that most studies on VR-assisted language learning have focused on

English as an L2. This may be because learning an L2 is far more challenging than learning L1 . The results regarding

this moderator suggest that VR technology could be used in both L1 and L2 learning, indicating that these have a good

potential as an educational resource.

3. Conclusions

Based on the above analysis, several suggestions for VR-assisted language learning are put forward as follows:

First, future research should enrich the diversity of applications of VR-assisted language learning. The essence of VR-

assisted language learning is VR technology designed to improve the effectiveness of language teaching/learning

methods. Existing research should not be limited to higher education but should focus more on kindergarten and K-12

education. For example, Cerezo, Calderón, and Romero  adopted VR-assist language learning to help preschool

children practice the pronunciation of basic English vocabulary. The results showed that VR-assisted language learning

significantly impacted the children’s motivation and improved their performance compared to traditional methods.

Furthermore, most of the studies focused on vocabulary-related knowledge (e.g., vocabulary and writing) and a lack of

grammar knowledge and reading skills. Language learning programs mainly involve English as a foreign language, with

few studies having focused on learning other languages as a second or foreign language, and there has been little

research related to native language teaching. Thus, future research should consider different languages with different

skills to expand the diversity of VR-assisted language learning.

Second, future research should examine the effects of different VR devices on language learning. The results of the

moderator analysis show that only the different device types had significant differences in this meta-analysis. Non-

immersive devices performed better for students’ linguistic gain than immersive devices. The existing studies have mainly

compared VR with traditional teaching on language learning, and there is a lack of research on the effect of different VR

devices in language learning. Therefore, it is worthwhile to examine the effects of different VR devices on language

learning in future research.

Third, future research should not only focus on language knowledge acquisition and affective enhancement, but also

focus on the development of higher-order thinking in the process of language acquisition. From these studies included in

the meta-analysis, it can be found that the results of language gains are mainly obtained through post-intervention tests,

and the analysis of emotional gain is mainly obtained through questionnaires. However, there is a lack of a deeper

mechanism exploration of VR-assisted language learning, such as higher-order cognition or behavior evaluation. With the

development of emerging technologies such as artificial intelligence and big data, more innovative approaches, such as

learning behavior analysis, should be used to understand the nature of VR-supported language learning. For example,

there has been evidence from neuroscience research to support immersion learning for L2 acquisition . Future

research should not only consider learning benefits, but also examine the development or changes in higher-order

thinking or abilities.
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