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Abstract: Virtual reality (VR) technology characterized with real-time interactivity and strong sense of presence has
emerged as an effective tool for language education. The importance of VR application in language learning has been
widely acknowledged. However, the role of VR features in English as a foreign language (EFL) students’ technology
acceptance and learning outcomes remains under-investigated. To fill the gap, this research explored the intricate
relationship among VR features (i.e., interactivity and presence), technology adoption (i.e., perceived ease of use,
perceived usefulness and continuance intention) and students’ learning performance in VR-assisted language learning
based on the theoretical framework of technology acceptance model (TAM). Data collected from 254 undergraduates
was analyzed through structural equation modelling. The findings demonstrated that interactivity and presence
positively predicted EFL learners’ perceived ease of use and perceived usefulness of the VR platform, which further
facilitated continuance intention. Furthermore, students’ continuance intention served as a pivotal antecedent of
learning performance. The results encourage technological experts to promote the design of the VR platform and EFL
teachers to unleash the full potential of VR properties in language courses.
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1. Introduction

With the technology advancement in recent years, virtual reality (VR) has opened up a new
avenue for language learning and teaching by providing an interactive, authentic and supportive
environment (Man et al., 2024). Virtual reality is defined by Burdea and Coiffet (2003) as “a high-
end user-computer interface which involves real-time simulation and interactions through
multisensory channels”. The situated interactive scenarios and strong feeling of presence embedded
in VR-assisted instructional approach have been proved as essential in driving students’ linguistic
improvement (Luan et al., 2024). Considering the powerful affordance of VR in language learning,
it is imperative to figure out how VR properties empower learning attitude and performance in an
EFL setting.

2. Literature Review
2.1. VR Features

VR technology possesses three principal characteristics including immersion, interactivity and a
sense of presence (Liu et al., 2023). Interactivity concerns the VR platform’s capability of
responding to learner inputs while presence describes a psychological sensation of being there in an
unreal environment generated by VR systems (Makransky & Petersen, 2019). In a cost-effective
and space-saving desktop VR environment, immersion is less influential in driving learning success
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(Huang et al., 2016). This being the case, this research views interactivity and presence as decisive
functional features of the desktop VR-assisted language learning context.
2.2. Technology Acceptance

Technology acceptance model (TAM) proposed by Davis (1989) provides a theoretical
framework for educators to explain students’ adoption of novel technologies in computer-assisted
language learning (Alvi, 2024). Perceived ease of use (PEU), perceived usefulness (PU) and
continuance intention (CI) comprise core elements of TAM (Huang & Liaw, 2018). In VR-assisted
learning contexts, PEU entails the degree to which students believe that using VR platforms is free
of effort; PU pertains to the degree to which students believe that applying the VR platforms will
promote learning outcomes and CI involves students’ readiness to use VR platforms in future
learning activities (Man et al., 2024). Based on TAM, individuals’ continuance intention to use an
advanced technology is shaped by perceived ease of use and perceived usefulness of it (Davis,
1989). Additionally, students with higher continuance intention are more likely to find the academic
benefit brought by VR technology, thus exhibiting enhanced learning performance (Guo et al.,
2024).
2.3. VR Features, Technology Acceptance and Language Learning Performance

VR technology is capable of shaping students’ learning attitude and performance due to its
unique features of interactivity and presence (Liu et al., 2023). For instance, according to Huang et
al.’s (2016) study, medical students would perceive the VR system as user-friendly when it enabled
real-time and authentic interactions. In a similar vein, Alvi (2024)’s investigation revealed that a
strong sense of presence provided by immersive VR learning environment was conducive to
students’ perceived ease of use as well as perceived usefulness, which stimulated their willingness
to continue utilizing VR for English learning. Despite the close association between VR properties
and technology adoption, how VR features contribute to students’ technology acceptance and
learning performance in a specific desktop VR-assisted EFL learning context keeps crucial yet
under-investigated. In response, drawing on extant literature, we proposed hypotheses as follows:

H1 (a-b). VR features (i.e., interactivity and presence) positively predicts perceived ease of use.

H2 (a-b). VR features (i.e., interactivity and presence) positively predicts perceived usefulness.

H3. Perceived ease of use positively predicts continuance intention of VR-assisted language
learning.

H4. Perceived usefulness positively predicts continuance intention of VR-assisted language
learning.

HS5. Continuance intention of VR-assisted language learning positively predicts learning
performance.

3. Method

3.1. Research Context and Participants
The present study was conducted at a comprehensive university in mainland China with 258

undergraduates (75.2% male, aged from 17 to 21) involved. All of the participants attended to a 16-
week English course delivered in a VR-assisted teaching approach. Specifically, students acquired
English on a self-developed desktop VR platform named Situated English in Virtual Reality. This
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VR platform is capable of simulating real-life scenarios at international airports with the purpose of
enhancing EFL learners’ English application and communicative competence.
3.2. Instruments

Revised from Luan et al.’s (2024) and Huang et al.’s (2016) well-developed survey, a VR-
assisted language learning questionnaire was designed to gauged VR features (i.e., interactivity and
presence) and technology acceptance factors. All of the items were presented in the form of five-
point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) and translated into
Chinese to avoid participants’ misunderstanding. Additionally, students’ learning performance was
evaluated by the final-term examination which took the form of National College English test, a
standardized exam to assess EFL learners’ English proficiency in China.
3.3. Data Collection and Analysis

After removing four cases with missing value, a total of 254 valid questionnaires were collected.
The data analysis procedure encompassed two steps. First, confirmatory factor analysis (CFA) was
conducted with the assistance of SPSS and AMOS software in order to guarantee the validity and
reliability of each variable. Second, structural equation model (SEM) was established and operated
in AMOS to test the hypothesized relationship among VR features, technology acceptance
components and learning performance in VR-assisted language learning.

4. Results

4.1. Reliability and Validity Analyses
CFA was performed to verify the reliability and validity of each construct. As shown in Table 1,

the cronbach’s a fluctuated between 0.91 and 0.96, indicating desirable internal consistency
reliability of the adapted questionnaire. Furthermore, factor loading (FL), composite reliability (CR)
and average variance extracted (AVE) were employed to measure the convergent validity of
variables. The CFA results demonstrated that FL, CR and AVE of all the five constructs exceeded
the benchmark of 0.50, 0.70 and 0.50 respectively, marking satisfactory convergent validity. In
addition, the majority of correlation coefficients between latent variables were lower than the square
root of AVE (see Table 1), thus showing acceptable discriminant validity.

Table 1. Construct reliability and validity.

Constructs N 1 2 3 4 5 6 FL o CR AVE
1. Interactivity 4 090 %8992_ 0.95 0.94 0.81
0.90-

2. Presence 3 0.86 0.90 0.92 0.93 0.94 0.81
3. Perceived ease of use 3 0.88 0.85 0.87 %8923_ 0.91 091 0.76
4. Perceived usefulness 4 0.88 0.86 0.81 0.92 %8973_ 0.95 095 0.84
5. Continuance intention 4  0.81 0.78 0.84 0.82 0.92 %99(2{ 0.96 096 0.84
6. Learning performance - 0.27 0.26 0.28 0.27 0.33 - - - -

Note. N: item number, a: Cronbach’s alpha. The bolded diagonal values are the square roots of AVE
for the constructs. The off- -diagonal value are the inter-correlations between variables.

4.3. Path Analysis
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A structural equation model was established to examine the hypothesized relationships. The
proposed model displayed favorable structural fit (i.e., x’df=2.50, GFI=0.87, CF1=0.96, NFI=0.94,
IFI=0.96, RMSEA=0.077, SRMR=0.037). Path analysis findings revealed that interactivity (5=0.59,
p<0.001) and presence ($=0.34, p<0.001) exerted positive effect on perceived ease of use, which
backed up Hla and H1b. Meanwhile, perceived usefulness was also positively influenced by
interactivity (£=0.52, p<0.001) and presence ($=0.42, p<0.001), aligning with H2a and H2b.
Perceived ease of wuse ($=0.51, p<0.001) and perceived usefulness (£=0.40, p<0.001)
collaboratively contributed to continuance intention, which confirmed H3 and H4. Moreover,
continuance intention positively predicted students’ learning performance in VR-assisted language
learning (5=0.33, p<0.001), which provided empirical evidence to H5.

Continuance
intention

Figure 1. Verification of the hypothesized model.

5. Discussion and Conclusion

The current research explored the interplay among VR features (i.e., interactivity and presence),
technology acceptance factors (i.e., perceived ease of use, perceived usefulness, continuance
intention) and learning performance in VR-assisted language learning. The prediction of
interactivity in perceived ease of use and perceived usefulness confirmed in this study is congruent
with Huang and Liaw’s (2018) statement, indicating that authentic interaction with VR characters
bolster students’ confidence in solving technical problems and motivate students to enjoy the VR
learning experience. In addition, the results also verified the contribution of presence to students’
VR adoption, which echoes Alvi (2024)’s argument that students who feel present in the real-life
communicative scenarios tend to recognize the comfort and effectiveness of utilizing VR
technology in language learning. Furthermore, both perceived ease of use of perceived usefulness
positively predicted continuance intention, which aligns with TAM tenet that the utility of VR
technology can arouse students’ willingness to engage in VR-assisted English learning activities
(Man et al, 2024). Students with stronger intention to use the VR technology for future learning are
disposed to gain deeper understanding of learning material and better knowledge acquisition (Guo
et al., 2024). In light of the importance of VR features in empowering EFL learning, technology
developers are encouraged to integrate more diversified real-life scenarios and interactive elements
into platform design (Makransky & Petersen, 2019). Meanwhile, EFL instructors are recommended
to take full advantage of the VR properties and incorporate VR-assisted teaching as a feasible
complement to traditional on-site instruction (Luan et al., 2024). Several research limitations should
be acknowledged. This research recruited students from a single university and relied on self-
reported data. Future studies will enroll participants with diverse cultural backgrounds and employ
multiple data analysis methods (i.e., interview) to triangulate the findings.
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Abstract: The innovation of digital technology and the education system are driving the digital
transformation of education in China. Exploring academic research on digitally-enabled lifelong learning
helps to gain a deeper understanding of the current status of the integration of digital technology and
lifelong learning. CiteSpace was used to analyse 174 research documents on digitally enabled lifelong
learning in the CNKI. The results show that a network of scholars and major research institutes, have been
formed; the hot topics of the research are reflected in the top-level design of digitally empowered lifelong
learning, the real-life paths, and specific groups. In the future, research on digitally enabled lifelong learning
will continue to grow and form a richer body of knowledge.

Keywords: Digital technology, Lifelong Learning, Bibliometrics, Visual Analytics, CiteSpace
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