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Abstract:
Most Chinese adults encounter difficulty in second language acquisition due to the lack
of a second language environment to practice. The aim of this study was to examine the
effects of immersive virtual reality learning environments on oral English learning for
Chinese university students. A total of 43 freshmen participated in this study. Participants’
oral English performance, engagement, emotional and motivational status were compared
between the fully immersive VR learning condition (using a head-mounted device) and the
non-immersive condition (using a personal computer). Results indicated that participants
in the fully immersive VR condition showed higher speaking accuracy, lower anxiety,
and higher speaking-efficacy in the posttest than participants in the non-immersive VR
condition. Participants in the fully immersive VR condition also showed more engagement
than those in the non-immersive VR condition in all four experiment days. Theoretical
and practical implications for applying VR technology in second language learning are
discussed.

1. Introduction
Virtual reality (VR) is a computer-generated environment

that simulates the real or imaginary world (Lee & Wong, 2008;
Cakiroğlu & Gökoğlu, 2019). VR technology allows people
to be immersed in a 3D virtual environment and even in-
teract with people or objects in it. The intuitive experience
that highly resembles the reality helps people learn facts
and procedural skills. Therefore, VR technology has been
increasingly used in education and training. More specifically,
it has been applied in learning of many subjects such as history
(Morgan, 2013), geometry (Song & Lee, 2002), language
(Yang et al., 2010), and training of professionals such as pilots
(Hawkins, 1995), doctors (Gutiérrez et al., 2007), and teachers

(Barmaki & Hughes, 2015).
In this study, we are interested in the application of VR

technology in second language acquisition because it might
help Chinese to overcome their difficulties in oral English
language learning. Therefore, the current study used a Chinese
sample of university students to explore the influence of VR
technology on their oral English language learning. In the
following sections, we will first specify the challenges and
difficulties of oral English language learning in China. Then,
we will elaborate on the role of immersive VR on learning.
Last, we will discuss the possible effects of immersive VR
technology on oral English language learning.
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1.1 Oral English language learning in China
Second language proficiency refers to a person’s ability

to use a language effectively, accurately, and fluently in
various contexts. It encompasses a range of skills, including
speaking, listening, reading, and writing. Previous studies have
construed proficiency as an index of general abilities across
language processing domains (Marian et al., 2007), including
literacy-oriented proficiency, grammatical proficiency, vocab-
ulary knowledge, and discourse abilities (Bachman, 1990;
Harley et al., 1990).

According to the English proficiency report released by the
well-known English training company EF Education First in
2018, China ranked 47th among 88 non-native countries and
areas of English and was rated as one of “low proficiency”
countries (EF Education First, 2018). This result suggested
that many Chinese still cannot use English effectively in social
life after they have spent more than 10 years learning English
from elementary school to college.

One main manifestation of low proficiency is “dumb
English” (Zeng, 2012), which refers to the low level of
oral English language competence. A number of Chinese
students can pass English examinations in school, however,
they are not able to communicate with others in English.
According to previous studies, there are two explanations
for this paradox. The first possible explanation relates to the
method of second language teaching and learning in China.
From the perspective of usage-based approach, actual language
use shapes linguistic forms and is the foundation of second
language learning (Tyler, 2010). Oral English competence
is more likely to develop in meaningful communications
(Long, 1983). Specifically, an effective English learning en-
vironment might at least have pragmatic language examples
and an authentic communication situation, so that learners can
learn to use contextually-appropriate language to communicate
with others and solve real-life problems (Belz, 2007; Jauregi
et al., 2011). However, most Chinese learners of English focus
on memorization of vocabulary and grammar in the classroom
and have few opportunities to speak English both inside
and outside the school. Learning a second language without
the authentic communication contexts could be a reason for
Chinese students’ low proficiency in oral English.

Second, the anxiety that accompanies learning of a differ-
ent language might also affect the development of learners’
oral English language competence. Some researchers using
samples of Chinese college students revealed that English
learners have high levels of anxiety (e.g., Liu et al., 2012) and
low self-efficacy (e.g., Peng, 2006) in oral English learning.
Foreign language anxiety refers to “the feelings of tension
and apprehension specifically associated with second language
contexts, including speaking, listening and learning” (MacIn-
tyre & Gardner, 1994). Anxiety has been generally recognized
as a debilitating factor that leads to negative learning processes
and performance (Jackson, 2002; Huang & Hung, 2013).
Self-efficacy refers to people’s beliefs about their capabilities
to produce desired outcomes (Bandura, 2012). Self-efficacy
could influence people’s choices, efforts, emotions and the
perseverance they use to deal with difficulties and challenges

(Bandura, 1997). Studies showed that individuals with higher
self-efficacy in English learning are more likely to make
efforts to improve their English skills and have less anxiety
(Sardegna et al., 2018). These findings demonstrated that
anxiety and self-efficacy in English language learning are not
only indicators of emotional and motivational states, but also
can be predictors of oral English performance.

Taken together, Chinese students’ oral English language
proficiency could be enhanced from two perspectives. One is
to build a learning environment in which individuals can learn
and use contextually-appropriate language to make authentic
communication. The other one is to increase individuals’ will-
ingness to learn English by reducing anxiety and heightening
confidence.

1.2 The role of VR in learning
A VR environment can simulate a real-life process or

situation in which individuals could be immersed. Immersion
characterizing VR can be defined as “a form of spatio-temporal
belonging in the world that is characterized by deep involve-
ment in the present moment” (Hansen & Mossberg, 2013,
p. 212). The level of immersion in VR ranges from non-
immersive VR to fully immersive VR. Non-immersive VR
can be manipulated by using a personal computer and some
attachments such as a mouse and keyboard. In fully immersive
VR environments, individuals need to wear special devices
such as head-mounted device (HMD) and sensor gloves to
completely block the real world. The virtual world will occupy
all of his or her visual, aural and other perceptions (Lee &
Wong, 2008).

Immersive VR could bring a sense of embodiment which
makes individuals feel that they are part of the virtual world,
and the avatar in VR becomes part of their own body schema
(Haans & IJsselsteijn, 2012; Bailey et al., 2016). Simply
put, people who are immersed in VR environments have a
subjective feeling of “being there” and participating in a real
event or situation.

VR has been used as a teaching tool to enhance knowl-
edge understanding and improve performance for many years,
and education takes great advantages from it. For example,
teachers used VR technology to simulate historical locations
and scenes in the history classroom (Morgan, 2013). Primary
school students who practiced fire safety behavioral skills in
VR training environments could transfer their skills to real
environments (Cakiroğlu & Gökoğlu, 2019). Additionally, VR
has been used in teacher training and effectively enhanced self-
efficacy of student teachers (Nissim & Weissblueth, 2017).
Simply put, a large number of studies have showed that VR
technology contributes a lot to teaching and learning, and the
sense of immersion or “being there” in VR is associated with
positive learning outcomes (Gutiérrez et al., 2007; Fassbender
et al., 2012).

The level of immersiveness in VR could be influenced by
the hardware and software of the VR instrument. Individuals in
fully immersive environments could have stronger immersive
sense than those in non-immersive or partially immersive
environments (Gutiérrez et al., 2007). However, the level of
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immersiveness in VR could also be influenced by individuals’
personality traits. Researchers found that people’s immersive
experience in VR is correlated with personal traits such as
empathy in story-telling contexts (Shin, 2018), and openness,
neuroticism, and extraversion (Weibel et al., 2010).

1.3 Oral English language learning with VR
technology

VR technology can simulate an authentic communication
environment in which English language learners can learn how
to use contextually-appropriate language in social interaction.
Some learning platform has been developed in English teach-
ing and learning. For example, Yang et al. (2010) designed the
PILE system that provides a physically interactive learning
environment for elementary school students. Students can
manipulate virtual objects to do some language tasks such as
identifying English letters and understanding phrases. Results
found that students did better in English achievement tests
and had higher learning motivation after using this human-
computer interaction system.

Previous studies have supported that VR technology con-
tributes to oral English language learning (e.g., Shih &
Yang, 2008; Blake, 2011), but there is less evidence about how
the specific variables about VR, such as immersion, influence
individuals’ oral English performance and learning experience.
Generally speaking, high immersion could enhance authentic-
ity of communication environments. As mentioned earlier, oral
English learning emphasizes authenticity of social interaction
(e.g., Jauregi et al., 2011). Therefore, we expect that VR
with higher immersive level, which could make individuals
feel like in the real world, would promote better outcomes of
oral English language learning than VR with lower immersive
level.

González-Lloret and Ortega (2014) believed that
technology-mediated tasks may promote more engagement
and participation, enhance their motivation, and decrease
learners’ anxiety. Immersive VR technology has the potential
to generate these effects. First, immersive VR learning
environments could increase learners’ engagement. It is
reasonable to think that, compared with just reading texts or
watching video, learners would be more likely to concentrate
on and have an interest in learning if they are immersed in
social interactions such as shopping in a mall or checking in
at a hotel that are highly close to real life. Second, immersive
VR learning condition could reduce learners’ anxiety. English
learning anxiety derives from learners’ competitive sense in
language performance, apprehension over communication,
and fear of negative evaluation from others (Ellis, 2008).
Some researchers have found that computer-mediated in-
teractions could alleviate learners’ anxiety (Kern, 1995;
Warschauer, 1996). The reason might be that compared with a
face-to-face condition, a VR learning condition does not need
learners to give an immediate response (Beauvois, 1992).
Additionally, in human-computer interactions, learners do not
need to worry about being laughed at because of any language
mistakes. Third, learners might become more confident in
their oral English competence in immersive VR learning

environments. Learners’ English language competence will
improve as a result of more engagement (e.g., Hamari et
al., 2016) and less anxiety (e.g., Huang & Hung, 2013).
Learners’ self-efficacy could be increased when they can speak
English accurately and fluently in an authentic communication.
When learners’ self-efficacy is enhanced, in turn, they could
make more effort to improve their speaking skills and further
reduce anxiety (Sardegna et al., 2018). Thus, they would enter
a virtuous circle in which oral English language competence
would develop continuously.

1.4 The present study
Existing literature lacks comprehensive understanding of

how variations in immersion level within VR environments
influence oral English language learning outcomes, including
performance, engagement, anxiety, and self-efficacy. The aim
of this study was to examine the effects of immersive VR
technology on oral English language learning by comparing
participants’ performance in non-immersive and fully im-
mersive VR learning conditions. Based on previous research
suggesting the positive impact of VR technology on English
learning(e.g., Shih & Yang, 2008; Blake, 2011), we expected
that:

H1: Individuals’ oral English language performance would
improve more in the fully immersive condition than that in the
non-immersive condition.

Furthermore, considering the immersive nature of fully
immersive VR environments and its potential to enhance
learners’ sense of presence and interactivity, we posit:

H2: Individuals’ engagement in oral English language
learning would increase in the fully immersive condition than
that in the non-immersive condition.

Moreover, given the potential of fully immersive VR en-
vironments to create a more authentic and supportive learning
atmosphere, we suggest:

H3: Individuals’ learning anxiety would decrease in the
fully immersive condition than that in the non-immersive
condition.

Last but not least, as individuals become more immersed
and actively participate in oral English language learning ac-
tivities within fully immersive VR environments, the following
hypothesis is posited:

H4: Individuals’ self-efficacy would increase in the fully
immersive condition than that in the non-immersive condition.

2. Method

2.1 Participants
We used G-power (Faul et al., 2007) to determine the num-

ber of participants for our project. According to the previous
meta-analysis in the field of immersive learning technologies
in English language learning (Altun & Lee, 2020), the overall
effect size was proved to be positive and large (Hedge’s g =
.84). Given a power of 0.8 and a large effect size (Cohen’s
d = 0.8) for independent T-test, the experimental group and
control group would need at least 21 participants each.

Forty-three Mandarin-speaking Chinese students (37 fe-
males, 6 males; Mage = 19.05 years, SD = 0.57) were re-
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cruited through advertising at a Chinese university campus.
Twenty-two participants were randomly assigned to the fully
immersive condition (experimental group) and 21 to the non-
immersive condition (control group). All participants were
blind to the experimental purpose and were paid 200 yuan
(about $30 US) for their participation. All participants were
taking the same English language course, which was a com-
pulsory course for all freshmen enrolled at the university.
Ethics permission for the project was obtained from the Ethics
Review Committee of Faculty of Psychology, Beijing Normal
University, and written consent was given by each participant
prior to testing.

2.2 Task
V R English Learning in Hotel (VELH) was used as

a learning platform. VELH is an application developed by
Yuandian Tech, a Chinese company focusing on VR education.
This application can run on both HMD and PC monitor.
When participants are equipped with HMD, they can use
the helmet and controllers for human-computer interaction.
However, when using PC monitor as the output method,
participants will use mouse and earbuds for interaction. The
most important reason for choosing VELH is that learners will
face the exact same scenarios and tasks in both fully immersive
and non-immersive VR learning conditions.

Fig. 1. A dialogue between the learner and the NPC in the
room.

When playing VELH, participants are put in several simu-
lated hotel scenarios. The difficulty level of the daily dialogue
in the task matched to the typical difficulty level found in
college English courses. They can see the surroundings and
subtitles, hear the voice of the non-player character (NPC),
and speak to the NPC. Their oral language performance will
be automatically scored (see Fig. 1). Then the system will

provide feedback, including the correct texts and accurate
pronunciations. Participants may choose the back button to
repeat some sentences to achieve a higher score, or the next
button to move on to the next dialogue.

2.3 Measures
2.3.1 Oral English performance

Participants’ learning performance was automatically
scored by machine algorithms built in the VELH. Two in-
dicators were selected in the present study. One was accu-
racy which reflected whether participants’ pronunciation of
the words presented on the screen was right; the other one
was reading fluency which assessed language rhythm, mainly
referring to pause and continuity when reading a sentence.

2.3.2 Engagement

Two indicators were used to assess participants’ engage-
ment level. One was recording time which was saved in the log
file. When the participants joined a certain conversation with
the NPC, they had the choice to record their own voices in the
conversation. If they did, the system would provide feedbacks
for each sentence. Then the participants could choose to record
the certain sentence repeatedly to improve their accuracy or
fluency. Therefore, recording time could reflect how much
effort participants were willing to make to learn English. The
other indicator was heart rate measured by the heart rate
monitor Polar m430 that was produced by the Polar company.
Heart rate could reflect participants’ arousal level (Wu &
Xu, 1994; Yang et al., 2017). The higher level of arousal
suggested that participants were paying more attention on the
learning task (Chen, 2017). In the present study, heart rate
change (HRC) which equaled to average heart rate during
learning minus the base line measured before learning, was
used as the indicator of learning engagement.

2.3.3 Learning anxiety

A 36-item measure of second language-skill-specific anx-
iety scales (Cheng, 2017) was adopted to assess participants’
level of English learning anxiety in listening, speaking, reading
and writing. Participants were asked to rate such items as
“When speaking in English, I often worry that I will make
language mistakes” on a 5-point Likert scale ranging from
1 (Strongly disagree) to 5 (Strongly agree). A higher score
indicated higher anxiety. In the pretest of the current study,
reliability coefficients of the whole scale and four dimensions
were .90, .88, .83, .75 and .75, respectively. In the posttest,
reliability coefficients were .89, .84, .83, .75, and .72, respec-
tively.

2.3.4 Self-efficacy

The questionnaire of English self-efficacy (Wang et
al., 2013) was used to measure participants’ general level of
self-efficacy in using English. The questionnaire consisted of
32 items and four dimensions (i.e., listening, speaking, reading
and writing). Participants were asked to answer items like
“Can you tell a story in English” on a 7-point Likert scale
ranging from 1 (I cannot do it at all) to 7 (I can do it
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very well). A higher score reflected higher self-efficacy. In
the pretest of the current study, reliability coefficients of the
whole scale and four dimensions were .95, .88, .81, .90 and
.85, respectively. In the posttest, reliability coefficients were
.95, .89, .83, .92, and .86, respectively.

2.3.5 Personality

Agreeableness, conscientiousness, and openness were mea-
sured by the 50-item IPIP representation of the Goldberg
(1992) markers for the Big-Five factor structure (see Admin-

istering IPIP Measures, with a 50-item Sample Questionnaire,
Retrieved October 18, 2021). Participants were asked to rate
on a 5-point Likert scale ranging from 1 (not like me at
all) to 5 (like me very much). In the current study, reliability
coefficients of the five dimensions ranged from .77 to .91.

2.3.6 Previous English language achievement

The score of English language course final examination for
the last semester was used as the measurement of participants’
English language achievement before taking part in the present
study.

2.4 Procedure
Participants were randomly assigned to the non-immersive

and fully immersive VR learning conditions. In the fully
immersive condition, participants wore the HTC VIVE-VVR-
H RATING head-mounted display unit and its accessories.
In the non-immersive condition, participants learned the same
content on a personal computer (see Fig. 2). In both conditions,
participants took four lessons in four days during two weeks
with a three-day interval. Each lesson focused on a specific
hotel scenario and consisted of three stages. At the first stage,
participants would hear a conversation from the earbuds and
see the text of each sentences on the screen. After each sen-
tence, participants were asked to repeat that sentence. Second,
the participants practiced the same conversation by speaking
to the NPC (see Fig. 3). Feedbacks would be provided on
the screen after each sentence, including the score of the
whole sentence and the detail information for each word. For
example, green words showed good pronunciation and fluency,
while red words represented bad performance. The participants
could choose the option to re-play the correct voice, and then
they might decide to repeat it for several times according to
the feedback. At the third stage, participants needed to listen
to the whole conversation between themselves and the NPC,
which was recorded at stage two.

At Lesson 1 (day 1), participants filled in the scales of
learning anxiety, self-efficacy and their demographic informa-
tion, and provided their English examination score. They also
tried the three learning stages to learn how to use the software
before the formal experiment. They completed the three-stage
learning process once after the trial. At lesson 2 (day 2), lesson
3 (day 3), and lesson 4 (day 4), participants conducted the
three steps at least twice so that learning time could reach 25
minutes. In addition, at day 2 and day 4, participants took a
test without subtitles, in which they needed to organize the
language to complete the conversation. Personality scale was

completed after English learning at day 3. At the end of day
4, they completed the scales of learning anxiety and self-
efficacy as the results of posttest. Participants had to take a
10-minute rest before learning every day, and their heart rates
were recorded.

Fig. 2. Participants in the fully immersive condition (up) and
non-immersive condition (down).

2.5 Data analysis
We employed SPSS 22.0 to achieve the data analysis. A

2 (non-immersive vs fully immersive) ×2 (Day 1 vs Day 4)
repeated measures ANOVA was conducted to analyze the vari-
ation of each dependent variable in two learning conditions.

3. Results
Descriptive statistics of the main study variables (i.e., oral

English language performance, engagement, learning anxiety,
self-efficacy) are presented in Table 1. An inspection of the
distributional properties of the measures revealed that they
were within acceptable levels (Tabachnick & Fidell, 2012).
Next, repeated measures were performed to examine whether
participants in the fully immersive VR condition did better in
engagement, learning anxiety, self-efficacy and oral English
language performance than those in the non-immersive condi-
tion.

3.1 Descriptive analysis

3.2 Oral English language performance
Given the possible influences of English competence and

personality traits such as openness (Laidra et al., 2007;
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Table 1. Means and standard deviations of each dependent variables in two conditions at different times.

Dependent variable Test day

Fully immersive (n=22) Non-immersive (n=21) Total (n=43)

Mean SD Mean SD Mean SD

Accuracy
2 75.23 6.32 75.52 4.99 75.37 5.64

4 78.32 6.24 74.24 6.43 76.33 6.59

Fluency
2 86.68 2.89 86.86 1.71 86.77 2.36

4 87.00 2.37 86.38 2.92 86.70 2.64

Recording time
2 637.27 67.38 604.33 68.32 621.19 69.07

4 753.36 70.97 689.04 84.94 721.95 83.74

Heart rate change (HRC)

1 9.36 6.68 -2.02 5.69 3.81 8.42

2 10.40 5.76 -0.25 4.69 5.20 7.49

3 14.60 6.26 1.21 5.27 8.06 8.87

4 17.73 9.32 -2.23 10.02 7.98 13.90

Speaking anxiety
1 3.26 0.69 3.27 0.80 3.26 0.74

4 2.84 0.64 3.09 0.82 2.96 0.74

Listening anxiety
1 2.79 0.95 2.84 0.66 2.81 0.81

4 2.57 0.78 2.83 0.64 2.70 0.72

Reading anxiety
1 2.25 0.49 2.15 0.60 2.20 0.54

4 2.04 0.54 2.37 0.55 2.20 0.56

Writing anxiety
1 2.42 0.70 2.45 0.48 2.44 0.59

4 2.43 0.62 2.61 0.53 2.52 0.58

Total anxiety
1 2.68 0.59 2.68 0.38 2.68 0.50

4 2.47 0.54 2.72 0.40 2.59 0.49

Recording time
2 637.27 67.38 604.33 68.32 621.19 69.07

4 753.36 70.97 689.04 84.94 721.95 83.74

Listening efficacy
1 4.01 0.82 3.76 0.96 3.88 0.89

4 4.21 0.80 4.04 1.21 4.13 1.01

Reading efficacy
1 4.44 0.58 4.35 0.99 4.39 0.80

4 4.60 0.65 4.56 0.99 4.58 0.83

Writing efficacy
1 4.56 0.76 4.50 1.07 4.53 0.92

4 4.96 0.75 4.64 1.07 4.80 0.92

Recording time
1 4.38 0.72 4.27 0.88 4.33 0.79

4 4.64 0.67 4.39 0.94 4.52 0.81
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Fig. 3. Screenshot of a participant in the fully immersive condition.

Weibel et al., 2010), conscientiousness (Wagerman & Fun-
der, 2007; Vedel, 2014) and agreeableness (Papamitsiou &
Economides, 2017; Shin, 2018) on immersion or academic
achievement, we controlled for their effects statistically.
Specifically, we used 2 × 2 repeated measures ANOVA to
examine the influence of learning condition on accuracy and
fluency respectively after controlling for potential confounding
effects of English competence and three personality traits.
Learning condition (non-immersive vs fully immersive) served
as a between-subject factor, and assessment time (Day 2 and
4) was taken as a within-subject factor.
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Fig. 4. Simple effect analysis demonstrating the influence of
immersive VR condition on accuracy.

For accuracy, there was a significant interaction effect
between learning condition and assessment time, F (1, 37)
= 10.44, p = .003, η2

partial = .22. Results of simple effect
analysis showed that participants’ accuracy level in the fully

immersive VR condition was significantly higher than par-
ticipants’ accuracy level in the non-immersive VR condition
on Day 4 [F (1, 39) = 7.10, p = .011, η2

partial = .15], while
there was no significant difference in accuracy between the two
conditions in Day 2 [F (1, 39) = 0.08, p = .780, η2

partial < .01].
The interaction pattern was depicted in Fig. 4, which showed
that participants in the fully immersive VR condition made
more progress in accuracy than those in the non-immersive
VR condition.

For fluency, both the main effects of learning condition [F
(1, 37) = .83, p = .37, η2

partial = .02] and assessment time [F
(1, 37) = .01, p = .92, η2

partial < .01] were not significant as
well as their interaction effect [F (1, 37) = .74, p = .40, η2

partial
= .02), suggesting that there was no significant difference in
fluency between two learning conditions.

3.3 Engagement
Similarly, repeated measures were used to examine the

influence of immersive VR learning condition on participants’
engagement (i.e., recording time and heart rate change), after
controlling for the potential confounding effects of English
competence and personality traits. Learning condition (non-
immersive vs fully immersive) served as a between-subject
factor, and assessment time was taken as a within-subject
factor.

For recording time, we conducted a 2 (non-immersive
vs fully immersive) ×2 (Day 2 vs 4) repeated measures
ANOVA and found that the main effect of learning condition
was significant, F (1, 37) = 5.62, p = .023, η2

partial = .13.
That is, recording time in the fully immersive VR condition
was longer than in non-immersive VR condition, suggesting
that participants in the fully immersive condition did more
speaking exercises than those in the non-immersive condition.
The main effect of assessment time [F (1, 37) = 2.94, p =
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.095, η2
partial = .07] and the interaction effect [F (1, 37) =

3.62, p = .065, η2
partial = .09] were not significant.
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Fig. 5. Simple effect analysis demonstrating the influence of
immersive VR condition on HRC.

For HRC, we conducted a 2 (non-immersive vs fully im-
mersive) ×4 (Day 1 to Day 4) repeated measures ANOVA and
found that the main effect of learning condition was significant
[F (1, 37) = 87.21, p < .001, η2

partial = .70], while the main
effect of assessment time was not significant [F (3, 111) =
1.93, p = .151, η2

partial = .05]. The interaction effect between
learning condition and assessment time was significant, F (3,
111) = 4.00, p = .022, η2

partial = .10. Results of simple effect
analysis showed that HRC in the fully immersive VR condition
were higher than those in the non-immersive VR condition in
all four days [Day 1: F (1, 40) = 33.31, p < .001, η2

partial =
.45; Day 2: F (1, 40) = 43.50, p <.001, η2

partial = .52; Day 3:
F (1, 40) = 55.69, p < .001, η2

partial = .58; Day4: F (1, 40)
= 45.64, p < .001, η2

partial = .53]. The interaction pattern was
depicted in Fig. 5.
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Fig. 6. Simple effect analysis demonstrating the influence of
immersive VR condition on general learning anxiety.

3.4 Learning anxiety
First, a 2 (non-immersive vs fully immersive) ×2 (Day 1

vs Day 4) repeated measures ANOVA was used to analyze
the variation of general learning anxiety in two learning con-
ditions after controlling for the potential confounding effects
of English competence and personality traits. Results showed
that the interaction effect of learning condition and assessment
time was marginally significant, F (1, 37) = 3.81, p = .059,

η2
partial = .09. The simple effect analysis revealed that the score

in Day 4 was significantly lower than the score in Day 1 in
the fully immersive VR condition [F (1, 39) = 4.83, p = .034,
η2

partial = .11], while the difference between the scores in Day
1 and 4 was not significant in the non-immersive VR condition
[F (1, 39) = 2.23, p = .143, η2

partial = .005]. The interaction
pattern was depicted in Fig. 6.
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Fig. 7. Simple effect analysis demonstrating the influence of
immersive VR condition on reading-anxiety.

3.5 Self-efficacy
First, a 2 (non-immersive vs fully immersive) ×2 (Day 1

vs Day 4) repeated measures ANOVA was used to analyze
the variation of general self-efficacy in two learning condi-
tions after controlling for the potential confounding effects
of English competence and personality traits. Results showed
that both the main effects and interaction effects were not
significant. Next, we analyzed the differences of listening-
, speaking-, reading- and writing-efficacy before and after
learning for two groups. Results from repeated measures
ANOVA showed that both the main effects and the interaction
effects were not significant for listening-, reading- and writing-
efficacy. However, for speaking-efficacy, the interaction effect
of learning condition and assessment time was significant, F
(1, 37) = 6.34, p = .016, η2

partial = .15. The simple effect
analysis revealed that the score in Day 4 was significantly
higher than the score in Day 1 in the fully immersive VR
condition [F (1, 39) = 4.97, p = .032, η2

partial = .11], while
there was no significant difference between the scores in Day
4 and 1 in the non-immersive condition [F (1, 39) = 1.86, p
= .181, η2

partial = .05]. The interaction pattern was depicted in
Fig. 8.

4. Discussion
In the current study, we examined the effects of immersive

VR learning environments on oral English language learn-
ing. Specifically, we compared the changes of participants’
oral English language performance, engagement, emotional
and motivational status in the fully immersive VR learning
condition with those in the non-immersive condition. Our
results showed that participants in the fully immersive VR
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condition showed higher accuracy, lower anxiety and higher
speaking-efficacy in the posttest than participants in the non-
immersive VR condition, while there was no significant dif-
ference between two conditions in the pretest. Participants in
the fully immersive VR condition showed more engagement
(HRC) than those in the non-immersive VR condition on
each assessment time. However, participants’ fluency did not
change in either group.
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Fig. 8. Simple effect analysis demonstrating the influence of
immersive VR condition on speaking-efficacy.

4.1 The role of immersive VR technology in oral
English language learning

Consistent with the extant findings about positive relations
between immersive VR technology and learning outcomes
(e.g., Morgan, 2013; Cakiroğlu & Gökoğlu, 2019), the current
study provided new evidence for it in the subject of English
language learning. Our findings indicated that individuals’
oral English performance, engagement, learning anxiety, and
speaking-efficacy could all be improved in the fully immersive
VR environments.

First, we found that highly immersive VR could enhance
individuals’ accuracy of oral English. A possible reason is
that individuals in the fully immersive VR condition were
more engaged in oral English learning. Specifically, the anal-
ysis for recording time showed that individuals who were
highly immersed in learning spent more time doing more
speaking exercises than those in the non-immersive environ-
ments. Additionally, for participants in the fully immersive
VR condition, their heart rate differences rose from Day 1/2
to Day 3/4, suggesting their arousal level increased and they
concentrated more on learning. However, as another indicator
of oral English performance, fluency did not improve in VR
environments, as we predicted. As mentioned earlier, fluency
mainly reflected the language rhythm which refers to pause
and continuity when speaking English. Individuals need to
have a basic understanding of grammar and language meaning
in order to make correct pause or continuity (Lennon, 1990;
Kahng, 2014). Simply put, fluency taps into comprehension

of a sentence, while accuracy could be acquired without
understanding its meaning. Therefore, it is reasonable to think
that fluency might require higher level of language knowledge
and competence and need more time to practice than accuracy,
which is a possible explanation for the unimproved fluency in
the current study. Future studies should examine the effects of
immersive VR technology on oral English fluency in a longer
learning period.

Second, individuals’ emotional and motivational status
were improved by the immersive VR technology. Consistent
with our hypotheses (see Hypothesis 3 and 4), individu-
als’ anxiety for English learning, especially reading anxiety
decreased, and speaking self-efficacy increased in the fully
immersive VR environment. The current study provided the
subtitles, so “reading” was understood as reading the subtitles
aloud. “speaking” should be talking without the subtitles and
only appeared in the test. Therefore, reasonably, it is reading
anxiety, not speaking anxiety, that has a significant change
in the fully immersive VR condition. However, in the items
to measure reading-efficacy, specific objects such as novel,
newspaper, magazine were provided so that participants could
explain “reading” as reading some English materials without
sound and think what they did in the study was “speaking”.
That might be the reason why speaking-efficacy changed
significantly rather than reading-efficacy in this case.

Notably, previous studies showed that computer-mediated
interactions could reduce learners’ anxiety (Kern, 1995;
Warschauer, 1996). However, the current study indicated that
the immersive level of computer-mediated conditions would
influence this effect. Participants’ anxiety reduced only in
the fully immersive condition and did not change in the
non-immersive condition. Reading anxiety even increased in
the non-immersive condition. The current study provided a
computer-mediated environment in which learners in both
conditions could avoid facing a real person directly and
regulate their own learning speed, but only those who have
the feeling of being in an authentic communication alleviated
their anxiety. This might be because immersive feeling makes
individuals more concentrate on the process of conversation
and less think about others’ evaluation.

4.2 Immersive VR technology and Chinese oral
English language learning

One of the biggest problems that Chinese have met in
English learning is that they do not have an authentic commu-
nication environment to practice English. Most of the time
they learn and memorize English from textbooks, but do
not have chances to do exercises of using the knowledge.
Actual language use promotes second language acquisition
(Tyler, 2010), so Chinese have spent a large amount of time
learning English, but their English proficiency is still in a
low level (EF Education First, 2018). Many Chinese have
found that they are not able to understand what people are
saying in English TV and films, or feel difficult to talk with
English natives. The big discrepancy between the current level
and learning goals is likely to make them feel anxious and
unconfident, which could reduce their motivation to learn
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English.
VR technology provides a solution which could help to

remove the barriers that have blocked the development of
Chinese oral English competence. Specifically, VR technology
can make English learners be isolated from the real world
and immersed in simulated social interactions highly close
to real life (Lee & Wong, 2008). In the fully immersive VR
environment, learners can learn authentic language examples
in a particular situation and then use them to make mean-
ingful communications in a contextually appropriate way. Our
findings indicated that immersive VR learning condition has
the potential to improve learners’ oral English performance,
alleviate their anxiety and enhance their self-efficacy. There
might be more advantages that go beyond our findings. For
example, language forms that are learned in an authentic
situation are more likely to be retrieved and used in similar
real-life communications according to context-dependent ef-
fect (Godden & Baddeley, 1975). More research and education
practice are needed to further explore how immersive VR
technology enhances oral English performance.

5. Limitations and future directions
The current study has some limitations worth mentioning.

First, we provided relatively authentic language examples and
communication environments to the learners by using the
immersive VR technology, but the designed learning process
lacks flexibility and fun. The content of conversations is
unchangeable, and the learners cannot use different language
forms or change the communicative process. Moreover, these
fixed language materials make it impossible to evaluate other
indicators of oral English performance, such as grammatical
and lexical complexity (Fortune & Ju, 2017). Tedious and
repetitive learning process could also make the learners boring
and reduce their motivation. Future research may choose a
learning software with more flexibility and fun to examine the
improvement of learners’ language competence in immersive
VR environments. For example, learning can take the form
of a task or game in which learners need to use language
to tell information, propose a question, express an opinion
and get a communicative outcome. This kind of learning
environment might be more authentic and effective, so it would
have more value to apply in education. Second, while we
observed a notable enhancement in participants’ speaking-
efficacy, which is a significant challenge faced by Chinese
students in achieving English proficiency, the improvement
in the other three facets of self-efficacy was comparatively
less pronounced. Thus, we assumed that the duration of
learning may have been insufficient to fully uncover the
potential impacts of immersive VR technology on oral English
performance. In the current study, participants were afforded
four learning opportunities, each lasting 25 minutes. Given this
limited exposure, it becomes challenging to draw a compre-
hensive conclusion regarding the genuine impact of long-term
immersive VR on factors such as accuracy, fluency, and other
factors. To address this, researchers should explore the effects
of immersive VR with extended learning periods to gain a
more thorough understanding.

Overall, based on the results of the current study, the
immersive extent of VR learning environments could exert
some positive effects on oral English learning for Chinese
university students. These findings provide insight into the
application of VR technology in second language acquisition.
We expect that future studies will reassess these effects with
other samples and learning materials. More convenient devices
for immersive VR are needed for its generalization in second
language acquisition.
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