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Abstract.
BACKGROUND: With the growing global influence of new coronary pneumonia and an increasing number of successful
education case, spherical video-based virtual reality (SVVR) has arisen as an application for effective integration with teaching
and learning.
OBJECTIVE: This is a mixed-methods study on SVVR-based training for pre-service CSL teachers to more effectively
develop their cross-cultural communication and interaction abilities.
METHODS: An experimental strategy was adopted in this work. First, the processing of VR technology for designed TVET
courses, including practical training courses, had been completed; The second experiment was a group experiment of one
month; Finally, the hypotheses were tested by an independent sample t-test.
RESULTS: Based on experiment data of the learners, this study build a multi-modal hybrid training and recognition model
and confirm hybrid approach effectively improves the intercultural communication abilities of pre-service CSL teachers.
CONCLUSIONS: The findings of this study confirm that information technology plays an important role in pre-service CSL
teacher training, and teachers should incorporate more information technology, design more hands-on interactive activities
and scenarios, and take into account the individual differences of learners in the teaching process. Several policy proposals
are offered to ensure that ICT is better integrated into classroom instruction.
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1. Introduction

It is undeniable that, in order to train future excel-
lent foreign language teachers, appropriate cultural
exchange and integration of intercultural commu-
nicative learning must take place in pre-service
training programs, in addition to effective teaching of
language pedagogy [1–3]. Countries such as Vietnam
[4], Tunisia [5], and Morocco [6] have made similar
efforts in pre-service EFL (English as Foreign Lan-
guage) teacher education and see these initiatives as
critical components of their respective pedagogical
reforms.

In general, intercultural communicative compe-
tence training for pre-service EFL teachers has been
integrated into the relevant curriculum and has used
traditional teaching methods such as classroom sim-
ulation and practice teaching [7], microgrid teaching
[8], flipped classroom [9], classroom observation,
and reflection [10]. However, the global situation
has changed dramatically due to the impact of
the new crown epidemic in the past three years,
with intense discussions and unprecedented inno-
vations in all walks of life [11–14]. Together with
the increasing digital transformation of education,
information technology has been used more often
in developing intercultural communication skills of
pre-service foreign language teachers. As early as
2001, Abdelilah Salim Sehlaoui pointed out that
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CALL (Computer-Assisted Language Learning) has
the potential to create connections between EFL
teachers and communities, providing opportunities
for the development and use of intercultural com-
municative competence [15]. Recent studies have
also demonstrated that with the use of VE (Virtual
Exchange), groups of learners can not only engage
on collaborative projects with partners from another
culture or geographical region, but also develop both
digital and intercultural skills [16]. These studies
looked into new ideas and methods for developing
and improving intercultural communicative compe-
tence.

The number of Chinese language learners world-
wide has increased rapidly in recent years. According
to relevant statistics, more than 180 countries and
regions worldwide will have offered Chinese lan-
guage courses by the end of 2020, with 64 overseas
countries incorporating Chinese into their national
education systems [17]. Since 2021, Chinese has
been the official language of the United Nations
World Tourism Organization, and more than 20 mil-
lion people in countries and regions other than China
are learning the language (The Ministry of Educa-
tion of the People’s Republic of China, 2021) [18].
Because of the rapid increase in Chinese language
learners, an increasing number of students are engag-
ing in cross-cultural communication interactions with
teachers, and there is a pressing need for CSL (Chi-
nese as a Second Language) teachers to be competent
in cross-cultural communication. However, only a
few studies have revealed that international Chinese
teachers generally have poor intercultural commu-
nicative competence and a learning style that is
primarily mechanical memorization [19–22], and it
is still a topic that requires further research on how to
improve the intercultural communicative competence
of pre-service CSL teachers effectively.

2. Literature review

2.1. Training methods of pre-service foreign
language teachers’ intercultural
communication competence

Scholars agree that intercultural communicative
competence should be integrated into the curriculum
content of pre-service training for foreign language
teachers [23–25], and most of them use traditional
teaching methods to improve the professional skills
and intercultural communication competence of for-

eign language teachers. However, as Hoa and Thi
[26] point out, because intercultural competence has
its own dimensions and developmental framework, it
necessitates a distinct intercultural language learning
and teaching (IcLLT) approach. It means that learn-
ers should actively participate in social interaction
and critical reflection during the five steps of “con-
struction,” “connection,” “reflection,” “interaction,”
and “extension.” According to Benattabou (2020),
the effective implementation of “critical incident”
exercises, as well as the use of role-play and audiovi-
sual media tools, can raise learners’ awareness of the
potential risks associated with cross-cultural encoun-
ters [27].

In the study of intercultural communication com-
petency training approaches for pre-service CSL
teachers, Peng (2013) proposes an interactive peda-
gogy in the classroom between international students
and pre-service CSL teachers [28]. Zheng and Li
[29] propose a reflective intercultural teaching model
that encourages students to actively explore various
cultural phenomena and use archival portfolios to
record the process of cultural research conducted by
students, which can significantly enhance intercul-
tural communication competence at the affective and
behavioral levels [29]. Unfortunately, the majority of
the teaching styles presented in these few studies are
focused on offline classrooms, and more research on
how to assist CSL teachers in improving the effec-
tiveness of intercultural communication competence
is still needed.

2.2. ICT application in pre-service foreign
language teacher training

Recently, governments all around the world have
stepped up preparations and actions in response
to the New Coronary Pneumonia epidemic [30],
and social media use has significantly impacted
people’s mental health [31]. It is increasingly
noteworthy that this apparent trend towards IT inte-
gration is also present in the training of pre-service
ESL teachers. Technologies such as web-based
virtual communication and simulation experiences
[32], ICT-supported audio training sessions [33],
and the use of MICT (Mobile Information and
Communication Technology) technology [34] have
proven effective for preservice teacher training,
and MALL (Mobile-Assisted Language Learning)
training has even positively impacted preservice
teachers’ cognition and used [35]. The traditional
C-BL (Computer-Blended Learning) model, on the
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other hand, primarily presents instructional content
through online videos and offline courses. Most stu-
dents find it challenging to experience the real-world
scenarios faced during professional training in such
a one-sided information transmission and unproven
learning environment, which impairs their judgment
and actual processing performance [36].

There has not been much research on pre-service
CSL teacher preparation that incorporates tech-
nology. Although the CoCAR (Cooperation-based
cognition, action, and reflection) approach, which
emphasizes cognition, action, and reflection, is seen
to be suitable for developing pre-service CSL teach-
ers’ online synchronous teaching skills, and can
be used to enhance instructors’ ICT proficiency
in general training programs [37]. However, Lin
et al. (2014) discovered that a significant hurdle
for pre-service CSL teachers is a lack of time to
create technology-driven pedagogies and activities
for ICT uptake [38]. On the other hand, recent
related research has demonstrated that using intel-
ligent teaching tools like Moso Teach (MT) and Rain
Classroom (RC) (a new smart teaching tool that com-
bines WeChat and other social media platforms) to
develop instructional design techniques can improve
the intercultural communication competency of pre-
service CSL instructors [39].

Although prior research on the development of for-
eign language teachers’ intercultural communicative
skills, with English teachers as the core group, and
its integration with information technology, has pro-
duced considerable outcomes; However, the research
on the pre-service CSL teachers still receives little
attention.

2.3. SVVR application in pre-service foreign
language teacher training

Among the different types of ICT technology
applications, Spherical Video-based Virtual Real-
ity (SVVR) has the advantage of providing highly
immersive and highly interactive learning environ-
ments that can compensate for the shortcomings
of other information technologies. It has been
shown that its application in teaching practice offers
new possibilities for the development of students’
problem-solving skills, provides richer contexts for
students, and makes the learning process more inter-
esting and interactive [40]; and it is an information
technology that can facilitate effective learning for
a wide range of learner types and ages [41–44].
According to some studies, SVVR, because of

its ability to help learners experience being more
immersed in authentic socio-cultural environments
and English language practice environments, has had
a more positive effect on learners’ spoken English,
motivation, and critical thinking skills, and has helped
to reduce their English language learning anxiety, and
this technology has proven to be effective in improv-
ing the oral performance of EFL teachers [45] and
the perception of learning in terms of being effective
[46]. Moreover, SVVR training using dual-loop tech-
nology can change students’ social and behavioral
engagement, which may help learners achieve good
writing learning outcomes [47]. The experiences
brought about through SVVR technology can help
improve EFL writing learners’ contextual knowledge
and understanding and help learners make construc-
tive intrinsic connections between their personal
experiences and their writing topics, thus helping to
improve the quality of their writing [48]. However,
among these existing studies, there is still a lack of
research on SVVR being applied to pre-service CSL
teachers.

3. Materials and methods

To make the study design more scientifically
sound, the research team referred to several studies
in related fields in recent years [49–55] and gained
some reflective experience from previous studies by
the authors’ team [56, 57]. In addition, the authors’
team’s online Chinese teaching practices for over-
seas students since 2020 and the comments they have
received serve as important reference materials for
this study. During a volunteer recruitment process,
a sample of 60 volunteers, consisting of 30 males
and 30 females, was randomly chosen from numerous
colleges in the Yunnan Province of China that provide
degree programs in international Chinese education.
The volunteers ranged in age from 20 to 26 years
old, with an average age of 24.6 years. The study
was conducted in 2022 between July and August.
The volunteers all had similar foreign language pro-
ficiency (all passed the Chinese University English
Proficiency Test CET4). However, they had never
traveled, studied, or taught abroad, nor had they ever
taken a pre-service teacher training course to improve
their intercultural communication competence.

The authors’ team attempted to reorganize various
data collected through teaching practices and through
discussions and exchanges with experts in the fields
of information technology and international Chinese
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Fig. 1. Schematic diagram of spherical 3D mapping to 2D plane.

education, effectively combining various data based
on artificial intelligence (quantitative data) and expert
advice (qualitative data), using a blended learning
approach based on SVVR to improve the intercultural
communication competence of CSL teachers.

3.1. Course material VRization and algorithm

Virtual reality systems necessitate simulations
using personal computers and workstations, with the
computer screen serving as a window through which
the user can observe the virtual environment [58].
To make it easier for teachers to develop SVVR
course material independently, we standardized and
encapsulated the course material development pro-
cess (shown in Fig. 1) and identified the underlying
algorithms. The spherical 3D mapping to 2D planes
process consists of two basic steps: 3D space mapping
and 2D plane display [59].

Drawing Earth in a cosmic star environment is the
first step in 3D space drawing; the drawing method
includes the following steps: (1) draw a 3D sphere: In
the application, create a cosmic star background and
draw a 3D sphere on top of it; (2) sphere mapping:
map on the 3D sphere; (3) add sphere rotation: set the
3D space light source so that the 3D sphere rotates
cyclically, similar to Earth rotation.

By using particular 3D space drawing techniques
and 2D plane display techniques, the point-to-plane
specific coordinates of the sphere are associated with
the 2D plane display, thereby realizing the coordinate
mapping of the 3D sphere to the 2D plane, achieving
better 3D visual effects, and providing learners with
a more novel interactive experience. These standard-
ized templates help to control the cost of developing
a large number of subsequent course materials and
are simple to implement.

The algorithm and equation for the conversion of
sphere coordinates to two-bit planar pixel coordinates
[60] are as follows:
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By simplifying, it becomes:
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The M matrix is a 4*4 matrix, and in the same
plane with zw = 0, the M matrix can change to a 3*3
matrix, expressed as follows.⎛
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Combining the two formulas above, H is the sin-
gle response matrix, and the two sides of the H matrix
correspond to the two related images. It demonstrates
that using the H single response matrix, the points of
one plane in 3D space can be mapped (encoded) into
the coordinates of the two cameras’ related images,
thereby realizing the content production and projec-
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Fig. 2. Cone of Experience.

tion transformation work of SVVR.⎛
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The above formulas (1) to (4) map matching point
pairs on two images (binoculars), and they can also
be used with other matrices to perform functions like
scaling and rotation.

3.2. Course authoring principles and design

The curriculum for this study was heavily influ-
enced by the Cone of Experience and Cone of
Learning theory developed by Edgar Dale, the father
of modern media in education (see Fig. 2). According
to this theory, the sources of experience can be either
indirect or direct, and there are significant differences
in the learning outcomes obtained by different learn-
ing styles, with those that rely solely on self-reading
and teacher instruction being the least effective, and
those that rely on hands-on participation or teach-
ing to others being the most effective. It implies that
active learning is more effective than passive learning

and that active participation and practice are effective
learning methods [61]. Dale’s theory can assist teach-
ers in identifying teaching resources and activities.

According to Dale’s proposition, we refer to the
principles of TVET (technical and vocational educa-
tion and training) curriculum development [62], and
we combined these principles with the characteris-
tics of the SVVR technology application to create the
following targeted and optimized design for training
curriculum development:

First, as the foundation for the training curricu-
lum design, we conducted an in-depth study of
international pre-service intercultural communica-
tion courses for Chinese language teachers. Second,
following the constructivist theory of individual cog-
nitive differences [63], we collected the feedback and
evaluation of learners and teachers on such courses
in universities with volunteers via one-on-one inter-
views and surveys and then extracted the features of
the database composed of this feedback and evalu-
ation via feature analysis and determined the input
of follow-up samples. Third, we used the K-mean
judgment method to identify the characteristics of
the factors that influenced previous course training;
Fourth, we collected primary data from different
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Table 1

Common SVVR training models

Classification Introduction

Type Under the controllable state of a specific place

Form Skill identification training and post-quality training (including general skills and special skills)

Content Operational skills and psychological ability

learners and provided them with targeted learning
resources using web 2.0 personalized displays. Tar-
geted learning resources to ensure that learners’
knowledge acquired during the learning process is
consistent with their prior experience, allowing them
to construct the target knowledge and ability more
quickly; Fifth, we emphasize the visual informa-
tion perception function by using a standardized and
unified picture style to create an immersive picture
experience for learners, and TEVT-related formats
of instructional materials can be called, together with
video sequences based on SVVR technology with
binocular panoramic input, to complete the preser-
vation of high-quality audio and video digital files,
which are converted to the sphere via built-in projec-
tion. It also uses sound effects to help learners gain
contextualized experiences, improve knowledge and
digestion, and achieve teaching objectives.

Furthermore, during the experimental phase of this
training course, the following design concepts are
highlighted.

(1) In the training course learning process,
emphasize pre-course preview and post-course
review to help learners associate the differ-
ences between written knowledge points and
SVVR presentation.

(2) Step-by-step post-lesson tests and feedback
based on course design to understand learners’
control performance levels during the learning
process. They are reinforcing learners’ short-
term memory and assisting them in extracting
relevant knowledge and experience from their
long-term memory regularly.

(3) It helps learners think about and build relation-
ships between individual knowledge points
and the knowledge structure while reinforcing
fragmented knowledge points.

We use SVVR to interact with learners’ exist-
ing knowledge, experience, and accurate information
through the virtual reality display effect to realize the
continuous cycle of learners from situation-action-
reflection, and finally guide learners to generate new

practical knowledge in the process of solving practi-
cal problems, using the above design idea. Finally,
instructors direct students to independently create
new practical knowledge while resolving real-world
issues.

3.3. Training processing and modules

Training is a crucial part of pre-vocational educa-
tion, and its main objectives are to improve learners’
employability and practical problem-solving skills.
By computer simulation of various human-computer
interaction scenarios and editing works with multiple
perceptual characteristics, SVVR can help learners
immerse themselves in a 3D simulation environment
[64], and it can also significantly reduce learners’
learning time through multiple spatial substitutions
and improve the completion of intercultural interac-
tive training. Through multiple spatial substitutions,
it can also significantly reduce learner learning time
and increase the completion of cross-cultural com-
munication interaction training.

We have gathered some of the audio and video
materials for the cross-cultural communication train-
ing course for pre-service CSL teachers through
traditional photography techniques, followed by the
processes of spherical splicing, rotation, drawing,
flat area compression, and encapsulation. These
materials include daily communication scenes in
Chinese cultural context and interactive scenes in
different cultural contexts that may be taught by
future international Chinese teachers, among oth-
ers. Through a large number of software iterations
and reduced hardware investment, the virtual exper-
imental classroom effectively solves the dependence
of intercultural communication practical training on
physical conditions such as venue and equipment.
It can continuously enrich course teaching resources
according to changing reality, and learning needs to
meet the pre-service training needs of international
Chinese teachers.

The following typical practical training models
(see Table 1) can be standardized through the cen-
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Fig. 3. Main core processes of SVVR processing

tral core process of SVVR processing, with different
models depending on different audio and video mate-
rials and practical training purposes. In order to boost
scalability and finish the entire process of configuring
digital course materials and presentation restoration
to match the actual teaching needs, the orange area
module in Fig. 3 may code and decode these various
sorts of models.

4. Results

4.1. Sample collection and multimodal
recognition

Mehrabian proposed the PAD three-dimensional
theory of emotion as a model of dimensional obser-
vations. According to the model, emotions have three
dimensions: pleasure, arousal, and dominance [65].
P stands for Pleasure-displeasure, which denotes the
subject’s positive and negative emotional state; A
stands for Activation-nonarousal, which indicates the
subject’s level of neurophysiological activation; D
stands for Dominance-submissiveness, which indi-
cates the subject’s state of control over the situation
and others, is the state in which the individual’s
emotions are controlled and dominated; spontaneous
emotions from within are dominant emotions, such
as anger, and passive emotions from without are sub-
missive emotions, such as fear. We believe that the
values of these three dimensions, like other factors
in the past, influence changes in learning efficiency,
referred to as PADL (see Fig. 4).

We conducted relevant experimental design, data
collection, and feature training based on PADL
to facilitate the subsequent discovery of patterns
between affective changes and learning. Gender,
age, English level, experience abroad, and relevant

Fig. 4. PADL relationship diagram.

course learning experience were among the personal
information of learners collected for the experiment;
during the experiment, the data on the learners might
be automatically updated to reflect their level of
autonomous study.In order to better set up the a priori
data [66],we categorised the different forms of data
after identifying the aforementioned indicators (see
Table 2).

ICED: Learner evaluations add significant value
to the study’s degree of effectiveness, strengths, and
weaknesses, as well as subsequent improvements and
refinements.
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Table 2

Data type and format classification table

Emotional element collection

classification

Data Type Collection method

Interviews to categorize

emotional data (ICED)

Subjective data Five teaching experts give ratings (0–10) based on a priori

knowledge

Text Sentiment Data (TSD) Subjective data Based on the analysis of the teaching materials and related teaching

resources

Audio Sentiment Data (ASD) Objective data Classroom Microphone Capture (.Wav)

Image sentiment data (ISD) Objective data Classroom camera capture (.jepg)

Video Sentiment Data (VSD) Objective data sets Classroom camera capture (.mov)

TSD: RNN (LSTM) and CNN are methods that
exploit the semantics between words for text repre-
sented as a sequence of word embeddings. ASTM
takes as input each cell with a word embedding and
the previous cell’s hidden state, calculates the out-
put, and updates the hidden state of the next cell.
The software keeps track of the semantics of the pre-
vious words using the fundamental operations. CNN
computes the local contextual characteristics between
consecutive words using convolutional techniques.
The collected features are subsequently merged using
the average or top pooling layer for future senti-
ment categorization. We recommend using BERT and
GPT-3 to assist with the tasks mentioned above.

ASD: We currently use the HMM algorithm for
audio sentiment recognition, a usual method capable
of capturing dynamic features of sequence data in
real-time. Audio emotion recognition has also made
extensive use of support vector machines.

ISD: Using the image features, the manually
extracted image features are first combined, and the
data is then fed into a support vector machine to train
the classifier. Finally, the classifier and feature extrac-
tor are optimized based on deep learning with the
corresponding loss functions such as cross-entropy
loss for end-to-end connectivity.

VSD: A two-stage pipeline is utilized to extract
visual/audio information and train the classifier in
order to determine video sentiment. SVM, GMM,
HMM, Dynamic Bayesian Network (DBM), and
Conditional Random Time are all included (CRF).

Based on the five approaches described above, we
perform multimodal hybrid data training and recog-
nition, including subjective data obtained from the
analysis of teaching experts and teaching resources
and objective data collected dynamically in real-time.
A neural network approach to emotion recognition
achieves an end-to-end approach to video emotion

Fig. 5. Multimodal hybrid training and recognition.

recognition [67]. The objective requirements for
teaching are effectively predicted and verified in real-
time, while SVVR monitors the performance of the
teacher and learners during the teaching process (see
Fig. 5).

4.2. Learners’ emotion capture and
correspondence training

Since six factors, behavioral flexibility, interac-
tive relaxation, interactive respect, information skills,
identity maintenance, and interaction management,
constitute cross-cultural validity [68], learners’ inter-
active performance in cross-cultural communication
is critical. The emotional characteristics of learn-
ers and emotion capture can be utilized to provide
feedback on the conduct and effectiveness of virtual
intercultural communication engagements. We cre-
ated multiple feature data subsets by extracting and
analyzing participants’ emotional features, referenc-
ing existing datasets, and using each feature subset
to train and test learners while also updating the
emotional feature subsets, yielding a learner-learning
emotion recognition model (see Fig. 6).
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Fig. 6. Schematic diagram of the research method of emotion recognition features.

Previous research has focused on the affective
dimension of intercultural communicative compe-
tence, highlighting communicators’ emotions or
feelings when interacting with people from different
cultural backgrounds or in specific situations [69].
As a result, the changes and frequency of emotions
captured in virtual scenarios can help us determine
learners’ intercultural communicative competence.
We discovered through video data that when learn-
ers had positive interactional behaviors, they usually
showed positive emotions in online learning, such
as pleasure, friendliness, enthusiasm, and sympathy,
and some were even able to sustain these emotions for

a more extended period. In contrast, when learners’
interactional interactions were negative and appeared
passive, they tended to show anger, irritability, and
tenacity.

Additionally, we found that customized instruction
could be carried out online, and preliminary attempts
were made in addition to recording learners’ emo-
tions. Currently, a large number of emotion training
resources are freely available on the Internet. The
following table’s numerous emotion model libraries
(see Table 3) are used to train artificial intelligence
before further classifying and sampling the emotional
traits of students in the TEVT course [70], which
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Table 3

Statistics of common data sets for sentiment analysis

Data Set Model Accuracy Paper/Source

IMDb XLNet (Yang et al., 2019) 96.21 XLNet: Generalized Autoregressive Pretraining

for Language Understanding

BERT large+ITPT (Sun et al., 2019) 95.79 How to Fine-Tune BERT for Text Classification?

BERT base+ITPT (Sun et al., 2019) 95.63 How to Fine-Tune BERT for Text Classification?

SST-5 BCN+Suffix

BiLSTM-Tied+CoVe (Brahma, 2018)

56.2 Improved Sentence Modeling using Suffix

Bidirectional LSTM

BCN+ELMo (Peters et al., 2018) 54.7 Deep contextualized word representations

SST-2 XLNet-Large (ensemble) (Yang et al., 2019) 96.8 XLNet: Generalized Autoregressive Pretraining

for Language Understanding

can be easily used for project tracking and business
judgment in the subsequent learning process and to
provide constructive feedback on learner learning and
development [71].

4.3. Effectiveness of SVVR blended learning
method

We randomly assigned the experimental (30) and
control (30) groups of 60 volunteers. We used the
online method that learners have adapted to carry
out most steps of the teaching experiment since 2020
because the volunteers were distributed in different
cities, taking into account the cost of transporta-
tion and other factors, and referring to the delivery
format of other similar training courses (except for
SVVR). The same professional instructor with over
ten years of teaching experience taught both groups.
The experimental group used the SVVR blended
learning method, while the control group used tra-
ditional teaching methods, such as instructor-led
lectures. Concerning the lesson time allocation struc-
ture of previous similar training courses, and keeping
in mind that excessive use of virtual reality scenes
may impose visual cognitive load on students [72],
we designed the experimental course as follows: Both
groups used the instructor-led teaching method in the
essential knowledge section (8 lessons, 30 minutes
each); both groups used the instructor-led teaching
method in the application ability section (4 lessons,
25 minutes each). The control group used the instruc-
tor’s lecture method (4 hours, 25 minutes each),
while the experimental group used the SVVR learn-
ing method.

Both groups of learners took the same learning
test at the end of the course, which consisted of a

paper test on the fundamentals and a virtual sim-
ulation game-based test on their application skills.
The testing process and timing are identical, and
the final score is derived using the combined results
of the two tests. The teacher created the paper test
based on the syllabus and teaching content, and
the questions were divided into four types: multi-
ple choice, judgment, terminology, and exposition.
The test lasted 30 minutes and was worth 50 points.
Multiple scorers scored the expository questions, and
three professional teachers were invited to do so. The
Intraclass Correlation Coefficient (ICC = 0.856 > 0.8)
was calculated. We chose the interactive part of the
intercultural scenario for the test because it is an
experimental module for intercultural communica-
tion training for foreign language teachers developed
by a university teaching team (it has been used in
actual teaching and approved by the competent edu-
cational department). The above two items scored a
total of 100 points. Referring to the current method
of data analysis in recent studies [73–75], the results
of the analysis of the test data for both groups of
participants are shown in Fig. 7.

The Independent sample t-test results show
that different methods have significant differences
in learner performance scores (t = –4.173, df = 29,
p < 0.01); the traditional method’s score is signifi-
cantly lower than that of SVVR (MD = –5.583). There
was no significant difference between the experimen-
tal and control groups in the fundamental knowledge
test (t = –1.037, df = 29, p > 0.05); however, in the
application ability test, the experimental learners
scored significantly higher than the control learners
(t = –6.185, df = 29, p0.01, MD = 11.166), indicating
that they had more vital intercultural communica-
tion skills. The experimental results show that using
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Fig. 7. Comparison of test data between the traditional learning

method and SVVR hybrid learning method.

SVVR technology can help pre-service CSL teachers
improve their intercultural communication skills to
some extent. Simultaneously, the system can provide
an advanced tool for testing pre-service CSL teach-
ers’ intercultural communicative competence and a
novel idea for quantifying the SVVR online test.

To further understand the experience and feelings
of the participants of the SVVR blended learning
method, we launched recruitment for voluntary semi-
structured interviews and received responses from 10
learners. Eight of these learners indicated positive
attitudes toward this learning method, “I think this
learning course makes me experience freshness and
authenticity instead of the boring feeling that comes
from learning knowledge all the time, and I think this
is very prominent.” (Male, 23 years old) “I found this
learning method very efficient because it helped me
to feel a different cultural scenario and put myself in
it in a very short period and engage in the interac-
tive process. I think it will be beneficial for my future
teaching work that I may do overseas.” (Female, 24

years old) Moreover, the teacher also expressed the
view but also suggested the direction of improvement,
“I think this should be the future direction, you know,
the use of AI in education and training has become
more and more popular, especially this kind of appli-
cation that can cross time and space, it can provide
much help to teachers and students. However I think
it is not intelligent enough at the moment; maybe
many your design ideas have not been reflected yet,
or maybe you should collect more material on differ-
ent scenarios of overseas learners learning Chinese.”
(Female, 42 years old)

According to contextual learning, when learn-
ers learn in a realistic and interactive context,
they can rationally and meaningfully interpret the
acquired knowledge and skills [76]. The blended
learning method based on SVVR provides learn-
ers with an immersive 3D simulation environment
for cross-cultural interactions, which can stimulate
their interest in participation and bring situational
and interactive experiences, thus facilitating their
understanding and application of knowledge, which
meets the criteria of meaningful learning and enables
learners in the experimental group to more easily
self-construct practical knowledge related to cross-
cultural communication.

5. Discussion

In recent years, social media and ICT have played
an important role in hot topics such as the new coro-
nary crisis and sustainable development in the digital
age [77, 78]. The application of SVVR in teach-
ing and learning has undoubtedly received much
attention from researchers, and the integration of
learning methods in Chinese classroom learning by
SVVR can improve students’ learning perceptions
[79], engagement, and writing learning outcomes
[47]. However, few studies have utilized SVVR tech-
nology to improve the intercultural communication
skills of pre-service CSL instructors. In this study, we
construct a blended learning approach that integrates
SVVR and offline learning, aiming to improve CSL
teachers’ interactive communication and learning
efficiency, and ultimately their cross-cultural commu-
nication skills. (1) This paper focuses on the technical
principles and design process in the application of
SVVR, which breaks through the design of previous
TVET courses, reflects the practicality and person-
alized learning orientation of learners’ independent
construction process based on their personal practical
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knowledge and information perception character-
istics, and ensures that the SVVR technology is
integrated into the teaching and learning more effi-
ciently, so as to help different types of learners to
achieve the best personalized learning results, and
provides a basis for related research; (2) we cre-
ated multiple subsets of feature data by categorizing
experimental data related to learners of various types
and characteristics, forming a multimodal hybrid
training and recognition model, which establishes the
basis for future research on constructing a model of
the relationship between learners’ emotional changes
and learning efficiency; (3) we validated this hybrid
approach by analyzing the data from two groups of
learner tests that used different methods, and analyz-
ing the data from two groups of learner tests. data
analysis, we verified the effectiveness of this mixed-
method approach, confirming that it can improve the
cross-cultural communication skills of CSL teach-
ers. In conclusion, the application and promotion of
SVVR technology in pre-service CSL teacher train-
ing deserves continued in-depth research.

6. Conclusion, implications, and future
research directions

The purpose of this study is to provide a new
method of blending SVVR and offline instruction for
CSL teacher training. An experimental approach was
used to conduct this study, in which a TVET curricu-
lum incorporating learners’ learning orientations and
a learning emotion recognition model were designed,
and relevant data were analyzed quantitatively and
qualitatively. The results of the study showed that a
blended teaching approach combining SVVR with
offline instruction effectively improved CSL teach-
ers’ intercultural communicative competence.

In response to the above findings, we propose
corresponding policy recommendations. The above
findings imply that consistent with the results of exist-
ing studies, integrating information technology with
preservice foreign language teacher training is a prac-
tice worth promoting. In some countries, regions,
and schools with adequate IT equipment, such as
SVVR, policies for IT integration-related instruc-
tion should be developed or implemented to ensure
optimal results in teaching and learning. This will
facilitate their teachers’ pedagogical reform, and IT
use capacity enhancement. The findings also suggest
that integrating SVVR with teaching and learning

remains a promising research topic. Given this, there
is a need for countries and regions to strengthen trans-
formative actions for digitalization and information
transformation in education to expand more results
of IT and pedagogical integration.

Meanwhile, based on the research experience and
experimental feedback, the following implications
were obtained:

First, teachers should design more interactive
activities and scenarios in the teaching process, such
as interactive games, to increase opportunities for
learners to practice face-to-face intercultural commu-
nication.

Second, teachers may consider incorporating more
information technology in the classroom and actively
promoting examples of intercultural communication
practices among learners in order to enhance their
intercultural sensitivity and communicative compe-
tence.

Third, while using blended learning based on
SVVR, teachers should also thoroughly consider
individual differences of learners, such as gender, for-
eign language level, foreign study or life experience,
etc., in their instructional design, and introduce more
multicultural communicative scenarios in the virtual
environment to improve teachers’ actual communica-
tive competence in the future.

The blended learning approach provided in this
study has made some attempts to enhance the inter-
cultural communication skills of pre-service CSL
teachers and has yielded positive experimental results
to some extent. However, it must be acknowl-
edged that future research is still needed to address
some limitations to fully replicate this approach and
improve its effectiveness. The first is to expand
the number of experimental samples and enrich the
TVET course resources with a more diverse range of
personal backgrounds and learning styles to obtain
a better data system. Second, related research tech-
niques and mixed methods can be used in other
pre-service foreign language teachers’ intercultural
communicative competence training to obtain more
in-depth feedback, which is also a direction for
future research. Third, we will not underestimate
the possible interactions between algorithms that this
approach may face in practical use in various scenar-
ios, such as the iterative effect of emotion recognition
and optimization systems. Only algorithms and sys-
tems that integrate more practical scenarios can
continuously improve the efficiency of personalized
learning and better serve pre-service CSL teachers’
cross-cultural communicative learning.
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cultural en la formación de futuros docentes de lenguas
extranjeras en una universidad pública en Colombia. Folios.
2016;(44):109-25.

[3] Pishghadam R, Derakhshan A, Zhaleh K, Al-Obaydi LH.
Students’ willingness to attend EFL classes with respect to
teachers’ credibility, stroke, and success: A cross-cultural
study of Iranian and Iraqi students’ perceptions. Current
Psychology. 2021;1-15.

[4] Hoa H, Thi C. Integrating culture into teaching EFL in gen-
eral education: A context of Vietnam. Language Related
Research. 2020;11(5):227-52.

[5] Smaoui A. The intercultural dimension in the tunisian higher
education EFL context: Teacher and student perceptions and
practices. International Journal. 2020;6(4).

[6] Benattabou D. Developing students’ intercultural compe-
tence among Moroccan EFL students: Focus on raising their
cross-cultural awareness. International Journal of Language
and Literary Studies. 2020;2(3):43-56.

[7] Feng Z. The Application of Classroom Simulation Exer-
cises Teaching Method in English Pre-service Skill Training
for English Teachers. In 2017 4th International Conference
on Education, Management and Computing Technology
(ICEMCT 2017). Atlantis Press, 2017, pp. 641-5.

[8] Lee S. A study on how to implement microteaching to
improve pre-service elementary English teachers’ TEE abil-
ity in their teacher training Course. Foreign Languages
Education. 2012;19(1):157-85.

[9] Chun K. A study on the issues of Chinese pre-service teacher
training course. Studies of Chinese & Korean Humanities.
2019;65:313-31.

[10] Yang S, Yi J. Pre-service English teachers’ perception on
classroom observation and observation training using class-
room observation schemes. Modern English Education.
2013;14(4):287-310.

[11] Liu Q, Qu X, Wang D, Mubeen R. Product market com-
petition and firm performance: Business survival through
innovation and entrepreneurial orientation amid COVID-19
financial crisis. Frontiers in Psychology. 2021;12.

[12] Ge T, Abbas J, Ullah R, Abbas A, Sadiq I, Zhang R.
Women’s entrepreneurial contribution to family income:
Innovative technologies promote females’ entrepreneurship
amid COVID-19 crisis. Frontiers in Psychology. 2022;13.

[13] Al-Sulaiti K, Balsalobre-Lorente D, Shah ARS, Shahzad U.
Reset the industry redux through corporate social responsi-
bility: The COVID-19 tourism impact on hospitality firms
through business model innovation (1st ed.). 2022.

[14] Rassameethes B, Phusavat K, Pastusazk Z, Hidayanto AN,
Majava J. Constructive feedback and the perceived impacts
on learning and development by the learners’ genders.
Human Systems Management. 2022;1:1-12.

[15] Sehlaoui AS. Developing cross-cultural communicative
competence via computer-assisted language learning: The
case of pre-service ESL/EFL teachers. ALT-J. 2001;9(3):53-
64.

[16] Drixler N. Features of online second language interactional
competence in a German-Israeli virtual exchange. TESOL
in Context. 2022;30(2):65-95.

[17] Li BG, Zhuang YY. Exploration of the general plan of
integrating Chinese into the national education system of
overseas countries. Modern Communication. 2020;(1):84-
88.

[18] http://www.moe.gov.cn/fbh/live/2021/53486/mtbd/202106/
t20210602 535133.html, [Accessed November 15, 2022].

[19] Zhang X. Discussion on international internship and
intercultural competence from a perspective of higher edu-
cational internationalization–A case study of the program
work and travel USA. Cross-Cultural Communication.
2012;8(5):62-6.

[20] Peng J. Investigation and Research on cross-cultural com-
municative competence of international Chinese teachers.
Journal of Liaoning Normal University (Social Science Edi-
tion). 2013;(5):77-80.

[21] Yan JL. The “gaps” and “patching” in intercultural commu-
nicative competence of foreign language teachers. Journal
of Shanghai Normal University (Philosophy and Social Sci-
ences Edition). 2014;(01):140-7.

[22] Zhang D. Interculturality, identity, and power: Experiences
of volunteer Chinese teachers at overseas Confucius Insti-
tutes. Frontiers of Education in China. 2018;13(2):193-215.

[23] Al Barwani T, Al Mekhlafi A, Neisler O. Addressing
the challenges of cross-cultural understanding through
service learning in higher education: The Oman expe-
rience. Citizenship, Social and Economics Education.
2010;9(3):179-92.

[24] Fageeh AA. At crossroads of EFL learning and culture:
How to enhance cross-cultural awareness in EFL college
students. 2011.

[25] Aliakbari M, Tabatabaei FS. Evaluation of Iranian teacher
education programs for EFL student-teachers. Journal
of Modern Research in English Language Studies.
2019;6(1):131-105.

http://www.moe.gov.cn/fbh/live/2021/53486/mtbd/202106/t20210602_535133.html


Y. Zhang et al. / A blended learning method based on SVVR 803

[26] Hoa H, Thi C. Integrating culture into teaching EFL in gen-
eral education: A context of Vietnam. Language Related
Research. 2020;11(5):227-52.

[27] Benattabou D. Developing students’ intercultural compe-
tence among Moroccan EFL students: Focus on raising their
cross-cultural awareness. International Journal of Language
and Literary Studies. 2020;2(3):43-56.

[28] Peng JA. Survey of international Chinese teachers’ inter-
cultural communicative competence. Journal of Liaoning
Normal University. 2013;(09):695-8.

[29] Zheng X, Li MY. Action research on exploring reflective
cross-cultural teaching mode. The Foreign Languages in
China. 2016;13(03):4-11.

[30] Micah AE, Bhangdia K, Cogswell IE, et al. Global
investments in pandemic preparedness and COVID-19:
Development assistance and domestic spending on health
between 1990 and 2026. The Lancet Global Health.
2023;11(3):e385-413.

[31] Jaffar A, Wang D, Su Z, Ziapour A. The role of social
media in the advent of COVID-19 pandemic: Crisis man-
agement, mental health challenges and implications. Risk
Management and Healthy Policy. 2021;14:1917-32.
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