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Abstract—This paper aims to effectively improve the learning effect of
spoken English, which is difficult to learn or practice. For this purpose, the 3D
space was constructed by computer simulation and virtual reality (VR)
technology. Then, the author designed a computer simulation software to create
a 3D virtual learning environment, which is almost indistinguishable from the
real world, for immersive learning of spoken English. A total of 100 students
were selected to learn spoken English for 12 weeks in the virtual environment.
The learning outcomes were collected and analysed by statistical and induction
methods. The analysis results show that the virtual environment greatly
stimulated the students’ enthusiasm for spoken English learning, and improved
the learning effect by 26~32%; the delay of the proposed software falls in the
allowable range, but needs to be further improved. The research findings shed
new light on the methods and theories of virtual situated learning of spoken
English.
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1 Introduction

Spoken English is an important part of practical English learning [1]. For Chinese
students, it’s the largest barrier in English learning. According to the literature statis-
tics [2], more than 78.2% of English learners is difficult to achieve normal oral com-
munication; Chinese students can do well in writing, but not in listening and speaking,
which is their current state of learning English. This is mainly due to the lack of effec-
tive communication environment and daily use environment in addition to the existing
domestic learning and examination model [3]. Based on this, it’s an important topic of
study for many educationalists to improve the listening and speaking ability of Eng-
lish learners. Researchers and front-line teachers have been constantly attempting to
apply the latest research results in science and technology to the English classroom,
for the purpose of simulating a real English environment as much as possible [4].
Many scholars at home and abroad have proposed many countermeasures and meth-
ods from the two-dimensional space exchange, the introduction of foreign teacher
resources, and the way out of the country [5]. However, there are still certain limita-
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tions of the above methods, since they’re only beneficial to s small group of learners,
and most spoken English learners are difficult to achieve the above learning environ-
ment, resulting in insignificant effects on learners.

Despite of the previous two-dimensional learning style [6], this study uses the most
advanced VR technology in computer science to simulate a 3D space [7, 8], enabling
the spoken language learners to realize the real online communication of virtual envi-
ronment without leaving home, and thus solving the problem of lack of real environ-
ment in English learning [9]. The programming-based simulation environment has
certain limitations in technology and usage, that is, the delay of network transmission,
which restricts the transmission of language, but realizes the natural experience and
interaction in virtual world [10]. The research findings provide a way of thinking and
method for the majority of oral learning researchers, and lays a foundation for further
research on the application of VE technology in spoken language teaching.

2 Development of Spoken English Virtual Situated Learning
Method Development Based on Computer Simulation
Technology

Based on JAVA software, component technology simulator, many years of teach-
ing practice in spoken English teaching, and the summarized successful teaching
experience model, this paper develops a 3D virtual immersive simulation model of
spoken English learning [11]. Through programming the standard components of the
verification object, and importing process of social interaction, it can easily realize the
interchange of different dimensions. According to the literature [7], the PC hardware
of the P63.2G, 2G memory were applied in this study.

2.1  Establishment of a virtual situated learning theory model based on
computer simulation technology

Figure 1 shows the process design of oral English learning activities in a virtual
environment. The whole process includes preliminary design of learning activities,
design of learning tasks, process design of learning activities, evaluation design of
learning activities and monitoring design of learning activities. To establish the model
based on computer simulation technology, the deployment of simulation software
modules, and the design framework were determined firstly. Our model was estab-
lished based on related literature, and the software development was completed with
the aid of the computer college [12,13]. Thus, only the model modules were discussed
in this study, excluding the software technical level [14]. The model mainly consists
of the registration authentication management, guiding module, user modules (teach-
er, student, session group management, voice transmission, file release, file server and
research searching), and file server and index evaluation module [15]. Figure 2 shows
the specific model diagram for the specific use function and operation method (model
actual operation available) of each module.
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Fig. 1. Process design of oral English learning activities in virtual environment
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Fig. 2. Virtual software model deployment
3D virtual situated learning classroom design of spoken English: For the

smooth development of virtual immersive spoken English learning, it is necessary to
design a relatively complete situated classroom in addition to the establishment of the
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interactive model [16]. Such a virtual teaching model can reduce the limitations of
insufficient teachers and teaching venues, enrich teaching content and practice, and
thus provide more learning opportunities for spoken language learners. Under the
premise of situated learning model design, the virtual situated learning classroom in
this paper can reduce the requirements of the central server through computer tech-
nology, and the users make communication in the authentication server on the estab-
lished platform. On this platform, it can be seen that a large amount of user infor-
mation collected by the model is distributed and stored in the network, which is con-
ductive to realizing real-time learning and teaching, as shown in Figure 3. Since the
PSP technology etc. was implanted into the model in advance, the classroom server
could avoid the maintenance of a large amount of user information, and had no over-
high requirements for the server. This facilitates the real-time teaching, single prac-
tice, multi-person or double-learning forms, achieves performance evaluation, and
also helps to well manage the course information through the background monitoring.

(1) Choosing courses (1) Search course
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e | COUTSE Directory Course Directory
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‘ (2) Recording Teacher Information ‘
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Fig. 3. Real-time teaching process
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Fig. 4. Multi-person exercise module

After the students practice according to the above-mentioned operation process, the
system will ask the user to apply and evaluate their self-learning effect in the specified
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exercises. Through the virtual network platform, the user will be linked to the server
embedded in the English-speaking client, and then open a conversation using the
speech system, so that the knowledge of learning can be quickly switched and ap-
plied. Figure 4 shows the user’s use process. After the user completes the practice and
evaluation, they search for the address of the relevant extended information server
through the network, communicates with the server, and then submits the practice
recording and evaluation results. If the server is temporarily unavailable, the user
node will save the result and upload it later. When the node accesses the server as a
student, the teacher's communication and student dialogue can be used to indicate the
voice and intonation problems in the learning process, so that the students can under-
stand their own learning situation in real time and dynamically adjust their methods
and plans. When the node accesses the server as a teacher, it can randomly extract the
recording results and related evaluations of any student's practice, and query the stu-
dents' overall evaluation and other data formed by a certain exercise, so as to achieve
the supervision of students’ progress, the students’ feedback on the course, the exami-
nation of the individual students' learning situation, etc. The operation process is
shown in Figure 5.

(4) Reference and effect evaluation

Relevant Information

Extension Server Teacher
| (3) Recording and Effect Feedback |
| (1) Find and download learning materials | | (2) Practical Practice of Network Platform |

| Interactive Learning Network |

Fig. 5. The process of the evaluation phase

3 Effect Verification and Analysis for 3D Virtual Situated
Learning of Spoken English

3.1 Research process of 3D virtual situated learning of spoken English

Based on the above simulation technology, the author designed a spoken English
learning model and learning classroom. The students from non-English majors and the
spoken English training agency were selected for practice teaching, and divided into
two classes respectively. There were 30 students/class in non-English majors, for a
total of 60 students; 25 learners/class from the training agency, for a total of 50 stu-
dents. They were tested to be in the same proficiency of spoken English before the
experiment. This 12-week experiment was planned to verify whether the computer
simulation technology software designed in this paper is feasible, find out and solve
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the problems, and design the teaching activities (Table 1). According to the learning
plan listed in Table 1, it tracked the learning situation of the students, and then the
students accessed into the learning network through the nodes of simulation technolo-
gy after determining the design of the teaching plan (i.e., the teaching link).

Table 1. Learning plan follow-up table

Learning arrangement
Time | Technical | Teacher | Dialogue | Thematic | Classroom Foreigner |Effect evalu-
training | guidance | practice activities interaction | Exchange ation
1 week N
2-3week N N N N
4-5week N v N N
6-12week N v N N N

The communication was fulfilled according to the program and the authentication
server. With the authentication completed, the users could acquire any online user list
in the current network from the guiding node, and publish its own users to the net-
work, so that the other users obtain its address by searching for this user. The related
process is shown in Figure 6. After the user joined the network, they can perform
lectures, attend lectures, exercises, etc. as required. After finishing all node, the class
was taught in real time. According to the steps described in 2.2, students can choose
the learning mode they want, click to enter for study, select the preferred situation for
online spoken English learning and exercise, and finally perform the evaluation.

(1) Authentication m (2) Join the network

Authentication Server [« User

Y

Guiding node

(3) Publish user ID

Fig. 6. Nodes join the network

In view of the practicability and authenticity of the evaluation results, this paper
performs statistical analysis on the characteristics of the test respondents, and gives
better feedbacks about the research results according to different background data and
learning conditions of the respondents. Table 2 lists the basic information of the re-
spondents.

1JET — Vol. 15, No. 4, 2020 211



Table 2. Summary of basic information of respondents

Index Division level Sample size Percentage

Male 63 57.3

Gender Female sex 47 42.7
Junior college and below 40 36.4

Educational level Undergraduate 52 47.3
Master degree or above 18 16.3

Less than 1 years 14 12.7

R 1-3 years 45 40.9
Learning life 35 years 2 300
More than 5 years 17 15.4

18-22 52 47.2

Age range 22-25 29 26.4
25-30 19 17.3

>30 10 9.1

3.2 Effect verification and analysis for 3D immersive virtual situated learning
of spoken English

From the three-dimensional perspective, the established simulation learning plat-
form is designed for interactive multicast applications. In the actual use process, the
delay of the information received by the nodes should be analysed. The delay of the
node processing used in this paper fall in the range of 20-40s. Through detailed analy-
sis of its delay, it’s convenient for the background monitoring system, teachers, etc. to
find the accuracy of the transmitted voice and the degree of student’s response to the
language transmission in the virtual learning platform respectively, which help to
better guide and master the effect of student learning, and then improve the virtual
platform. Figure 7 shows the follow-up trend of delay and voice data monitoring.

Based on the transmission error of the virtual platform, the actual learning effect of
the respondents was analysed, and the delay tracking data of data transmission was
established. From the trend graph of Figure 7, it can be seen that the delay of the data
transmitted by the established software platform is in the allowable range. But as the
number of data transmission points increased, the delay was on the rise, which may
affect the learning effect and the resolution of the speech. Therefore, it can be the
focus of the next stage to reduce the delay for the improvement of the virtual plat-
form. Within the effective range, the transmitted data simulated in this paper is im-
plementable.

The two classes (the class of non-English majors, and that training agency learners)
were divided into two groups according to the actual experimental process respective-
ly the experimental group and control group. Under the virtual spoken English learn-
ing environment, students used the substitute to overcome the shyness. But at the
beginning, technical problems (such as being unfamiliar with the interface of multi-
user environments) and professional issues made students be prone to frustration, lack
of confidence and sense of achievement. Students need to be first led by a teacher and
then transited to a group or independent activity. The whole activity should be stu-
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dent-centred, without ignoring the guiding role of teachers. After 12 weeks of planned
study, their final learning effect was evaluated to obtain the results as shown in Figure
8. It can be seen from Figure 8, the average score of the experimental group was 26-
32% higher than that of the control group; for the 90-100 scores, the number of learn-
ers of training agency were higher, because of their interest in oral learning and the
significant learning effect of the virtual platform, while the college students of non-
English major also showed that the experimental improved more than the control
group, occupying a larger proportion.
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Fig. 7. Delay and voice data monitoring implementation follow-up trend chart

In addition to the tracking survey on the respondents using the questionnaires, this
paper also conducts survey for English majors, non-English majors, social users, and
general public on their concerns about spoken English learning in the virtual situation.
The survey found that for different types of people, they all were most concerned
about the communication content, followed by the timeline of learning; their concerns
about the learning feedback, the communication object of the virtual platform, and the
communication mode were relatively high, as shown in Figure 9, which provides
theoretical support for the construction of the virtual situated learning platform.

Figure 10 shows the situation satisfaction of English learning activities. It can be
seen that 70% of English learners are satisfied or very satisfied with the situation. As
above, compared with the current mainstream online courses, oral language course
has more obvious characteristics and special requirements. Opening the oral language
course on line without thinking or directly applying the existing network teaching
mode will damage the virtual situated teaching effect of the spoken language. There-
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fore, it is necessary to further explore the theoretical key issues of online teaching.
Subsequent research and recommendations were analysed in 3.3 below.

Ratio of Classified Achievements %

Degree of Concern on Issues of Concern %

70

60

50

40

30

20

10

90

80

70

60

50

40

—=— Experience group (1)
—e— control group (1)

—A—Experience group (2)
—w— control group (2)

90-100 80-90 70-80 <70

Assessment results

Fig. 8. Tracking the learning effect of the respondents
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Fig. 10.Situational satisfaction of English learning activities

3.3 Recommendations for 3D immersive spoken English virtual situation
learning

As a brand new teaching method and concept, the three-dimensional immersive
virtual situational teaching of spoken English has achieved certain results through the
practical verification in the above research process, but due to the differences in de-
sign characteristics and the teaching objects of the situational teaching course, the
existing situational teaching needs continuous improvement to cope with the change-
able teaching mode and methods. First, the continuous research needs to combine the
theory of online teaching, and try to analyze the teaching mode and the type of inter-
action required in the special context of spoken English virtual classrooms according
to the current teaching situation and actual demands of spoken language teaching.
Next, it’s also necessary to deeply compare and analyze the resource search mecha-
nism of the network, further refine the research on the verification of the teaching
results according to the actual needs of the spoken virtual classroom, select the part of
resource search and positioning, and then study how the virtual classroom realizes the
user positioning and search based the characteristic environment of the model, striv-
ing to achieve the prototype of the voice communication module. A further explora-
tion should made to study the delay problem in the background of speech group
communication application, and compare the methods of interactive application layer
in terms of the performance index for delay, thereby improving the application of
virtual classroom. Finally, the simulation model mentioned in the previous research
should be used to verify the validity of the established curriculum model.

4 Conclusion

This paper establishes a virtual model of spoken English learning based on the
computer simulation technology. The data tracking method was used to analyse the
application of virtual software, and 110 respondents were selected to learn spoken
English for 12 weeks in the virtual environment. Finally, the five main concerns in the
virtual platform construction were obtained through investigation and induction. The
specific conclusions are as follows:
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e The virtual platform has certain limitations in the application process of teaching,
especially the technical bottlenecks. The data transmission delay of the virtual plat-
form is within the controllable range, but it is currently limited to large-scale
group;

o Multi-sensory virtual platform is a promising English-assisted teaching tool. It has
a significant practical effect, that is, the students using this learning platform im-
proved their scores by 26-32% compared with non-users, especially for those with
the scores of 90-100. Thus, it is worthwhile to continuously dig its value, explore a
rich and varied teaching content on the virtual platform, and constantly develop the
virtual English learning model;

e Through the survey and induction method, it’s found that the learners’ most con-
cern about the construction of virtual English-speaking platform was the content of
communication, so the enrichment of spoken English teaching content and con-
struction of classified themes are the primary concern of virtual platform. Then, the
other concerns were ranked from high to low: the timeliness of learning timely
feedback mechanism, platform-selectable virtual communication objects and
communication mode.
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