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This paper presents an in-depth analysis and research on teaching English listening through a wireless communication
microprocessor combined with a virtual environment and designs and implements an English listening teaching experiment.
Based on an in-depth understanding of wireless communication algorithms, this thesis extends the instruction set based on the
general-purpose compact instruction set computer architecture (RISC) for common operations in wireless communication
algorithms, adding new instructions such as multiplication and addition and bit inversion. The microprocessor has an increase
in the number of execution clocks for wireless algorithm processing. The processor is extended with an interrupt interface to
facilitate information interaction between the processor and the external environment to achieve coordinated work between the
processor and the accelerator and to further enhance the speed of digital signal processing through the introduction of the
accelerator. An overview and comparison of the status of domestic and foreign research are presented in the vein of VR
teaching and the overall development of English teaching. Then, the problems and hypotheses to be explored in this study are
presented, and several types of research methods used to explore the solutions to the problems are introduced. The results of
the two classroom formats were compared, and specific performance data were obtained. The analysis of the results showed
that the students in the VR scenario teaching group made greater progress in vocabulary judgments, complementary dialogues,
and Chinese to English translation, with a 43% merit rate and a 100% pass rate in English for the whole group. The real-life
scenarios created through VR technology greatly increased students’ interest in learning and significantly improved the
effectiveness of classroom teaching. The development trend of education informatization is towards virtualization and
intelligence, and the application of VR to the process of education teaching is of great significance to promote the
modernization of secondary education informatization.

1. Introduction

Virtual reality technology has a long history, and with the
development of the times, the connotation of virtual reality
technology has been enriched in the new process. With the
new generation of information and communication technol-
ogies such as network transmission, near-eye display, render-
ing processing, and artificial intelligence, it builds a virtual
environment that combines virtual and real senses such as
vision, hearing, touch, smell, and other perceptions as one.
With the help of head-up display and other related equip-
ment, the audience interacts with the objects in the virtual

space in a certain way to obtain immersive perception and
experience [1]. From virtual reality classrooms to virtual real-
ity labs and from virtual reality immersive theaters to virtual
reality house viewing, virtual reality technology has entered
the lives of ordinary people. Everyone is inevitably in contact
with the new technology, constantly learning to use it
through learning and thus forming physical habits [2]. In
the interaction with virtual reality technology objects, the
technology objects make the body believe that it is in the real
space; the immersive character of virtual reality technology,
coupled with the interactive and multisensory character,
makes the audience mobilize the body perception to interact
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with the technology objects and then create the illusion of
being in the real space. The advancement of human history
is inextricably linked to the development of technology [3].
The rapid development of technology makes people live in
one technological field after another, affecting every aspect
of their lives, and the changes in technology bring about var-
ious changes in nature, humanities, and society, making peo-
ple actively or passively face and reflect on the relationship
between people and technology. Technology also requires
the presence of the body, and the interaction between tech-
nology and the body is essential as technology affects the
body and cannot be separated from it.

The design concept of this project is to improve the cur-
rent processing architecture by proposing an architecture of
parallel processing of signals by many processors and data
interaction between processors through data exchange mod-
ules, to build a data exchange network, thus making the
whole platform have a great improvement in flexibility and
upgrade speed; when the communication system needs to
be upgraded, only the software code of each base station
can be loaded remotely [4]. When the communication sys-
tem needs to be upgraded, only the software code of each
base station needs to be remotely loaded, and the hardware
can be almost unchanged, thus making the upgrade cost rel-
atively low to meet the needs of low cost, smooth upgrade,
and fast industrialization and thus flexible to adapt to the
development of new technologies in the future. By compar-
ing various processor architectures, the microprocessor
designed in the thesis uses RISC architecture to simplify
the decoding unit of the processor and to improve the
instruction density and execution efficiency of the processor
[5]. The design for this processor is described in two main
aspects: the design of the processor instruction set and the
design of the processor hardware architecture based on the
instruction set. The design of this processor is mainly for
communication-specific digital signal processing, so it is
necessary to carry out the extraction of common algorithms
for communication, the extraction of operation operations
for frequently used algorithms, and thus the design of corre-
sponding instructions for the corresponding operation oper-
ations. Virtual reality (VR) technology is an emerging
information technology, which can create a virtual environ-
ment for students to create a virtual space out of the lan-
guage environment so that students in the environment
implicitly demonstrate language knowledge and exercise
language application skills. The application of this technol-
ogy in the field of education helps to change the traditional
classroom teaching model [6]. At present, there are many
studies on embedding VR technology in English subjects,
but there are few cases of real application in teaching English
courses, and how to make VR technology into daily English
teaching is a very interesting direction.

With the intensive application of information technol-
ogy in the field of education, all school sections are actively
carrying out teaching reforms. The English course is an
important cultural foundation course for secondary voca-
tional schools. The content of English courses in secondary
vocational schools is relatively simple, grammatical knowl-
edge is simple and easy to understand, and the courses

intend to focus on exercising students’ oral application skills,
with the aim of better preparing students for employment
and adapting to social needs. According to the guidance of
the modern education concept, actively promoting a variety
of modern educational technology and teaching methods to
improve the quality of English teaching has an important
role. Section 1 first describes the research background of
the subject, introduces the relevant background of logistics
systems and networks, then explains the significance of the
design and realization of the study of English listening teach-
ing, and finally introduces the organization of the article.
Section 2 also introduces the current research status of the
design and implementation of English listening teaching,
analyzes the advantages and disadvantages of existing tech-
nologies, and then introduces the main research on the
design and implementation of English listening teaching
based on wireless communication microprocessors and vir-
tual environments. Section 3 first introduces the design ideas
of the English listening teaching analysis of the wireless
communication microprocessor combined with the virtual
environment, then introduces the overall architecture of
the system, and finally analyzes the business process of
English listening teaching. And it realizes the key technology
of English listening teaching with a wireless communication
microprocessor combined with a virtual environment. Sec-
tion 4 analyzes the results of the research and at the same
time analyzes the wireless communication microprocessor
combined with the virtual environment algorithm and ana-
lyzes these results. Section 5 summarizes the research con-
tent and research results of this paper and introduces the
focus of future system improvement.

2. Current Status of Research

Lin et al. attempt to integrate VR digital games with lan-
guage teaching and work on how to popularize them in
classrooms of all school grades and summarize the five char-
acteristics of language teaching games: goal orientation,
game interaction, timely feedback, background narrative,
and motivation [7]. Bryant proposes the idea of language
learning community construction, and Nasr builds on it by
proposing that language community learning should be
strengthened in learners’ social cognitive processes and the
development of language socialization [8]. Kraus et al. used
an online 3D virtual reality English learning platform based
on Bloom’s level of cognitive complexity to evaluate stu-
dents’ learning effects in an experiment [9]. The results
showed that students’ verbal and cognitive skills gained
some degree of improvement and learning in the virtual
world helped to develop complex or higher-order thinking
[10]. Anukool and Petsangsri found that bilingualism using
native language retention effectively promoted the develop-
ment of children’s core intellectual mechanisms [11]. Com-
pared to monolingual children, bilingual children were
more efficient in invoking the neural mechanisms of lan-
guage. The establishment of a virtual campus system allows
users to observe the campus in all aspects and feel the overall
design and atmosphere of the campus; on the other hand,
the virtual campus system can also provide some reference
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for the project planning of the campus [12]. The distance
education institute affiliated with the Central Radio and
Television University used an online game graphics engine
when VR technology was emerging, breaking through the
underlying software limitations of most VR technology at
the time, and the experience was more pronounced than that
of other primary engines. The science and engineering disci-
plines are better able to demonstrate the advantages of VR
technology, especially in subjects such as physics and archi-
tecture. The VR lab at Tongji University’s School of Archi-
tecture uses the latest analysis and restoration equipment
to recreate as much of the building’s reality and details as
possible in a virtual environment, thus allowing teachers
and students to freely observe and study the various details
of the building and its interior in a multiangle, up-close
manner. Southwest Jiaotong University has used VR tech-
nology for simulated urban planning and simulated driver
training and has achieved excellent results [13].

Research development has evolved from hypermedia-
based adaptive learning systems to mobile learning and
ubiquitous learning environments, and researchers have
focused on learning environments that mainly provide the
right content for the right learners at the right time and
place, but this is only a small part of the learning experience
for learners to personalize their learning, ignoring the inter-
actions and scenarios in the learning environment. Current
adaptive learning technologies mainly focus on personalized
recommendation of learning resources, learning path refer-
ral, and precise positioning of learning content as the main
research hotspots, such as adaptive learning environments
[14]. Researchers gradually found that learners’ learning
styles dominate the adaptive learning environment [15].
Computer-based adaptive learning systems can effectively
track multiple information entries of learners, including
their learning goals, learning environments, and learners’
interaction behaviors. Individual students with different
styles use different learning styles to acquire knowledge from
the adaptive learning system to gain different benefits, and
only then can personalized learning be achieved. New chal-
lenges and demands are placed on e-learning and distance
education. Network learning and education need suitable
educational resources, of which educational resources are
mainly network teaching resources. Because network educa-
tion information resources pay too much attention to net-
work construction, which leads to the lack of network
educational resources, with the continuous expansion of net-
work educational resources, although network resources can
be enriched, due to various reasons, educational resources
are not effectively used, resulting in the utilization rate of
educational resources. The utilization rate of educational
resources is very low [16].

Adaptive learning systems and personalized learning
approaches are a trend in the development of distance edu-
cation. This trend is for distance education and training
institutions to provide teaching for individual student needs
on a broader scale and for distance education systems to be
transformed into adaptive learning systems that are guided
by teaching objectives and adapted to student learning
needs. With the continuous development of information

technology and the popular application of mobile learning,
learners can use mobile terminals to learn anytime and any-
where according to their learning needs, realizing the goal of
independent and personalized learning. Although online
education has now achieved milestones, it still has many
shortcomings, such as imperfect hardware facilities, a teach-
ing system that still needs improvement, and the vigorous
promotion of mobile learning. This requires the continuous
combination of new teaching and learning concepts and
ideas, the design of optimal learning products, and seizing
the opportunity of online education to enable learners to
improve their learning efficiency and achieve the goal of per-
sonalized learning.

3. Analysis of a Wireless Communication
Microprocessor Combined with the Virtual
Environment for Teaching English Listening

3.1. Wireless Communication Microprocessor Combined with
Virtual Environment Algorithm Analysis. In the wireless
communication microprocessing process, combined with
virtual environment-related technologies, the instruction
state machine is added to optimize the operating complexity
of related algorithms. The research of this paper improves
the existing algorithms, and the focus is on the interruption
processing and response improvement in the wireless com-
munication microprocessing. The pipeline technology is
not only used in the field of processor design but also in
the industrial field, and the introduction of pipelines has
greatly improved the productivity of production lines [17].
The main idea of pipeline technology is that the entire pro-
duction/processing process is divided into several subpro-
cesses with equal working time, and these subprocesses are
arranged in a certain order to form a pipeline. In the produc-
tion/processing process, the production materials/items to
be processed are placed on the line one after another and
allowed to flow through each subprocess in turn to complete
the production, thus increasing the production efficiency.
Figure 1 depicts in detail the processing modes of the non-
flow line and the four-stage flow line, from which the pro-
duction/processing efficiency of the four-stage flow line is
four times higher than the processing efficiency of the non-
flow line in the ideal case, when the tasks arrive in real time
when the production times of each process are approxi-
mately equal and there are no dependencies between pro-
cesses. In processing platforms applicable to digital signal
processing for wireless communications, to meet the need
for real time, the microprocessor usually needs to respond
to and interact with the information collected from the out-
side world and process it promptly. Interrupt-based process-
ing and response are some of the more important aspects of
the microprocessor design and handling approach in this
thesis in the scenario of the use of the microprocessor
designed in this thesis. English listening teaching uses a vir-
tual environment, and the adaptive device and the control
device are linked by a wireless communication processor.
The two complement each other and are indispensable.
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Everything in the world is in a state of vibration all the
time, so there is vibrational energy in the vibrating objects.
Vibrations caused by wind, earthquakes, tsunamis, and other
properties have a huge amount of energy that we still cannot
control and use effectively. But the vibrations of industrial
motors, the vibrations of vehicles on the road, and some
other small vibrations contain microenergies that we can
use. The biggest flaw of traditional junior high school
English teaching is precisely the pressure of exam-oriented
education, where teachers focus on teaching declarative
knowledge such as vocabulary and grammar, and teaching
is limited only to the proficiency in reading and writing
knowledge, ignoring the practical application of knowledge.
Students lack knowledge and practice in the real-world con-
text of using this knowledge. For this reason, the VR educa-
tional game designed in this study attempts to create
scenario scaffolding to motivate students and meet the sce-
nario creation needed for English learning [18]. A question-
naire survey was conducted to find out how much the public
knows about VR educational games, and an attempt was
made to apply VR educational games to junior high school
English teaching to explore whether the application of VR
educational games to junior high school English teaching
can enhance secondary school students’ interest in learning
English and whether it can contribute to the improvement
of secondary school students’ English performance, as
shown in formula (1). Then, the attitudes of both teachers
and students towards the use of VR educational games are
explored, as shown in formula (2). Among them are the V
-type virtual education environment, t which represents
the education time, and M which is a constant.

Vt =V0 − V rect + V0ð Þ ∗ 1 + et/RC
� �

, ð1Þ

tabR ið Þ = r Gmean − 1 −M +Gmean−2ð Þ × cdf R ið Þð Þ: ð2Þ
Requirement analysis is the premise of software design

and implementation, through which we can find out where
the problems are, clarify the causes, and seek solutions. First,
in the user need analysis, VR educational games need to pro-

vide users with a friendlier interface, more convenient game
operation, and more fresh interactive experience, to enrich
the learning experience of learners and improve the motiva-
tion of students. At the same time, it should also reduce the
hazards of the learners’ mobile phone screen and screen
radiation and moderately transfer the learners from mobile
phone addiction to achieve the healthy growth and overall
development of the learners. Secondly, in terms of device
performance, not only should the basic functions of teaching
be realized but also the integrity and compatibility of the
game functions and the smoothness of the game operation
should be ensured. The design optimization in the later
development is also an indispensable task if we want users
to get a better experience. Formulas (3), (4), and (5) are
shown as follows. where W represents the microprocessing
method.

ρ = f x − Δxð Þ + f xð Þ
M2 xð ÞΔx , ð3Þ

M∗ = arg min sup b2 xð Þ +WTS xð Þ�� ��
x∈Ωx

( )

, ð4Þ

∂1 ck k2 ≥
ðt0+T0

t0

ST τð Þc�� ��2dν τð Þ ≥ ∂2 ck k2, ∀t0
≤ 0, c ∈ Rn:

ð5Þ
It is clear from the flow that the design of the processor

instruction set is the key to a processor design, and the iter-
ative design, coding, simulation, and verification of the
instruction set are important factors in achieving a high-
performance processor; in addition, it is clear from the flow
that the design of the software suite is also an important
part; the software suite mainly includes the compiler, assem-
bler, and linker, as the development of applications nowa-
days uses a high-level language. Since applications
nowadays are mainly designed in high-level languages, the
design of the software suite fundamentally determines the
ease of use of a processor. The conventional design
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Figure 1: Address map space with interrupts.
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approach, which uses a hardware description language for
the architectural description of the processor, uses the hard-
ware description language to describe the behavior of the
processor and then generates the corresponding cores, as
shown in formulas (6) and (7). P represents the probability,
mi represents the processing flow of the i-th processor, and
mj represents the processing flow of the j-th processor. This
design approach is better able to optimize the performance
of the processor, but the design complexity is higher, the
cycle time is longer, and the human resource investment
required for the design of the software suite is higher.

J =M x, wif gð Þ + x, ð6Þ

QN wð Þ = 1
2〠i,j

1 − Pij

� �2 mi −mj

� �
: ð7Þ

The coding of the processor instruction set is a crucial
part of the processor, and the difference between different
instructions directly affects the high- and low-level switching
generated during instruction switching, which directly
affects the power consumption of the processor; also, the dif-
ference in coding between instructions directly affects the
logic complexity of the processor decoding process, which
directly affects the length of the critical path and thus affects
the operating frequency of the processor, so in the RISC pro-
cessor design process, the issue of encoding the instruction
set is crucial. In this processor design, we have classified all
instructions in terms of the number of operands and instruc-
tion relevance, and the coding of various instruction classifi-
cations is shown in Figure 2.

In the design of a microprocessor, the compiler is the
bridge between the high-level language and the underlying
hardware. The compiler parses the high-level language and
generates the corresponding assembly code, and the quantity
and quality of the generated assembly code determine the
execution time of the high-level language, as well as the effi-
ciency of the processor usage. Therefore, the design of the
compiler seriously affects the ease of use and performance
of the microprocessor.

In this design session, using VR technology for key
vocabulary and core phrase voice recording design, the orig-
inal audio files are recorded in advance by professional
English speaking teachers, and the voice is imported into
the virtual scene as a unit; through VR technology for sec-
ondary English vocabulary design, the technology provides
a three-dimensional voice function, the voice is directly
embedded in the virtual scene, and the scenery that appears
in the virtual scene, the pronunciation, Chinese translation,
and example sentences related to the vocabulary are
explained. The students repeat and imitate the pronuncia-
tion according to their actual proficiency until they master
it. The phonetic follow-through explanation gives students
more freedom and space than traditional ELT classroom
materials, and with the example sentence explanation, stu-
dents’ proficiency is more appreciable [19, 20]. Through spe-
cific classroom implementation, students’ proficiency in
vocabulary is greatly improved and not easily forgotten,

and most importantly, they can be comfortable in facing
the vocabulary judgment questions in the college entrance
examination. The design of the vocabulary explanation not
only helps students’ English performance to improve but
also cultivates students’ autonomy and self-confidence in
learning English.

Everyday communication is a good starting point for
learning spoken English. Through the practice of daily com-
munication, students gradually develop their English habits
and English speaking skills, reflecting the value of English
as a language for daily communication. Through prede-
signed VR conversation scenarios with audio files of every-
day communicative phrases, students can personally
experience and immerse themselves in the VR scenarios to
get a more realistic feel of everyday spoken expression situ-
ations and gain a deeper understanding and more proficient
use of everyday spoken conversation content. The spoken
dialogues are designed not only to improve spoken English
but also to develop students’ understanding and integration
of foreign cultures. The VR technology provides learners
with rich speaking learning resources, so that learners can
experience different teaching styles more and can experience
a foreign culture in a real and intuitive way, expand their
horizons and international connection, and achieve under-
standing and practical application of speaking learning.

3.2. Experimental Design for Teaching English Listening in a
Virtual Environment. In each lesson, teachers should make
students understand the learning objectives, design the
learning objectives as reflection questions, and present them
to students, so that they can bring the questions to indepen-
dent learning and cooperative inquiry. The reflection ques-
tions designed by the teacher must reflect the important
and difficult points of the textbook; the main knowledge
has a certain depth and hierarchy, can trigger students’
interest in the inquiry, can enhance students’ learning abil-
ity, and can meet the learning needs of students at different
levels. This session needs to take place in the classroom and
requires the teacher to set a time limit, as well as roving and
counting students’ problems and problem students. This is
an important part of teaching and learning; in the inquiry,
the teacher’s roving participation can not only see the stu-
dents’ problems, knowledge unique learning, and innovative
ways of solving but also see different levels of students
express their opinions to each other, deepen their under-
standing and thinking about the problems, and prepare for
the next session on the problems to guide the thinking and
doubts to answer [21]. This session is the key to the success
of the teacher’s teaching in this course, which requires the
instructor to inspect more and participate in group discus-
sions to grasp the extent of the students’ understanding of
the problem. This session should be crossed with the critique
of the students’ presentations, and the instructor should
draw a sharp point of view. The teacher should comment
on the students’ presentations, affirming the correctness
and pointing out the problems, giving accurate answers to
the students’ ambiguous questions, and explaining the prob-
lems that exist by summarizing the ideas and methods and
techniques and rules and precautions. After the lecture,
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teachers must ask students to write the analysis of the causes
of errors and correction of perceptions, so that students in
the reflection of growth and in the correction of errors
improve. Teachers should carefully design test questions,
which should be accurate and typical to ensure the validity
of the test. After the student practice, the teacher should give
timely feedback and comments based on the criticism and
then explain the existing problems, which can achieve a
good teaching effect.

For example, virtual tourism is based on real tourism
scenes, visiting museums or classic attractions, these scenes
are real-world reproduction, and the audience is immersed
in them as if they have crossed the distance and come to
the tourist place personally. It needs to consider other virtual
reality natural scene experience and virtual reality house
viewing. Beyond reality, type refers to virtual reality technol-
ogy to build scenes based on reality but with content beyond
reality, such as virtual reality laboratory; there are some dan-
gerous experiments, dangerous gas, blasting, etc., which can
be completed in the virtual reality laboratory; in others such
as virtual reality space capsule experience, the audience can
feel the space world, visit the space capsule, grow plants in
space, etc. These contents are based on real life but not easily
available or impossible to achieve in real life; this part of the
content presented virtual reality technology ride beyond
reality type. The fictional fantasy type is completely beyond
reality, fully reflecting the conceptual nature of virtual reality
technology. For example, “Water Droplet Travel” and “A
Day in the Life of a Cell” are science education contents pre-
sented in science museums and museums, which are both
means of science popularization and at the same time pre-
senting content beyond reality. Other common forms, such
as virtual reality science fiction films, are also based on con-

ceptual content and are fictional fantasy virtual reality tech-
nologies, as shown in Figure 3.

The state machine design pattern is the final step orches-
tration model. Any process system can be recognized as a
migration following a specific state-guided sequence trig-
gered by an event. This design pattern uses logic states and
event mapping tables to define each process sequence. The
relationship between a specific state and an event determines
the microservice process to run. Both mapping tables
become part of the state control data. State machine orches-
tration solves the problems related to synchronous and asyn-
chronous request processing. In synchronization processing,
a request for a microservice is blocked until the requested
service is completed. For very simple microservice applica-
tions, this is manageable, but it is always difficult to handle
parallelism and elasticity. The main role of the microproces-
sor is to perform several tasks such as wireless data reception
and transmission and data acquisition from temperature
sensors and angular velocity sensors. Since this system must
meet certain conditions to achieve energy state autonomy,
the energy consumption needs to be minimized in the active
state, and the microprocessor also needs to complete the
switch between the active and sleep states when necessary.
The previous hardware designs have been designed to
reduce the power consumption of the entire system as much
as possible, and the software has a significant impact on the
power consumption of the system [19, 20].

Virtual reality technology is a functional reflection of the
fact that the purpose of virtual reality is to understand and
transform objective reality. Technology is invented to benefit
people’s lives and to better understand and transform the
world, and virtual reality technology first achieves the simu-
lation and reproduction of the real world. In the real world,
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some things cannot be observed by the naked eye and cannot
be experienced by people, while virtual reality sublimates the
part of the reality that exists, which is reflected in the content
that can provide the audience beyond the reality so that the
audience can better understand the world and transform the
world. The part of virtual reality that transcends the objective
reality may be in the objective reality that people cannot reach
and realize, may be presented only across the boundaries of
time and space, may be the figurative presentation of abstract
things, or may be the realization of imagination and creativity
based on the real world, all to enable the audience to better rec-
ognize the real content that cannot be recognized in the objec-
tive reality, in a digital presentation to know the world and
thus transform it. This interactive process also reflects the
transformation of virtual reality for the objective reality, in
both form and content; virtual reality is aimed at knowing
and transforming the objective reality and at the same time
realizing knowing and transforming the objective world in
the process, as shown in Figure 4.

The embodied character of virtual reality technology,
which requires the participation of the real body, shows that
virtual reality relies on the construction of real perceptions.
Without the involvement of perception or the solidification
of perception as a known conclusion, there is a clear separa-
tion of the body from the technology [22]. Some scholars
have suggested that virtual reality technology is not embod-
ied because there is no real involvement of the physical body
and because the objective real body is not present in the vir-
tual space, and the contents of the virtual space are fictional,
but there is no denying the real perceptual nature of virtual
reality technology. Although there is no physical presence
in the virtual space created by virtual reality technology,
the interactive activity in the virtual space is a projection of
intentional activity, and embodiment is based on the level
of perceptual impact of the technology, not on the superficial
materialization of the objective reality of the body. It is

emphasized how the technology changes the perceptual con-
tent of the body, that the body participates in the acquisition
of interaction with the virtual reality technology, and that
the presentation of the content in the virtual space is also
the manifestation of the body’s will so that the virtual reality
technology is based on the essence of real perception.

4. Analysis of Results

4.1. Wireless Communication Microprocessor Combined with
Virtual Environment Algorithm Results. The test environ-
ment is an open campus with two wireless sensing nodes,
one for the transmitter and one for the receiver, at a height
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of 1m from the ground. Since too many obstacles can affect
the communication performance of the wireless module, a
playground with less traffic and obstacles in the school is
chosen. Many factors in the environment affect the commu-
nication performance between the nodes of the wireless
communication module, the surrounding obstacles can
cause signal attenuation, and path loss effect during signal
transmission, transmission distance, and transmission baud
rate can affect the output transmission. In this design due
to energy constraints, the subnodes can only collect sensor
data and transmit it when they are well supplied, which
results in a limited number of data transmissions, which
requires good enough transmission performance to reduce
packet loss. So the main concern in this design is the packet
loss rate during transmission. So the main test in this section
is the communication distance and the effect of the baud rate
of the transmitted data on the packet loss rate. The test is
carried out in an open building area. The expert node is
responsible for receiving the communication data from each
subnode and transmitting it to the host computer for dis-
playing it through the serial port. The subnodes do not com-
municate with each other and can only interact with the
expert node for information. The whole wireless sensing net-
work forms a dispersive star network. The transmitting
power of the wireless communication module is set to
20 dBm, the baud rate for sending data is fixed at
12000 bps, and 10000 packets are sent for each test. The
effect of transmission distance on packet loss rate is shown
in Figure 5. After testing, it is found that the highest packet
loss rate is achieved when the transmission distance is
greater than 200m, and communication is not possible at
this time.

From the graph, it is observed that as the baud rate
increases, the number of packet losses also increases. This
is because when the baud rate increases, it leads to a decrease
in the average power of the corresponding signal. This will
eventually lead to distortion of the transmitted data content,
and the receiver will not be able to demodulate the packets
accurately thus making the number of packet losses increase.
From the above tests, it is found that the increase in trans-
mission distance and the increase in baud rate will lead to
an increase in the packet loss rate, so these two factors must
be limited in practice. The MPPT circuit performance test
and the energy-aware switching circuit performance test
were conducted. From the test results, it is found that the
MPPT circuit reaches the required stable voltage value faster
than the normal voltage regulator as the load and input volt-
age increase. The wireless sensor nodes are tested for trans-
mission performance by the first suitable operating
environment to test the relationship between transmission
distance, transmission baud rate, and packet loss rate. The
results show that the greater the transmission distance
between nodes, the faster the baud rate of data transmission
and the greater the packet loss rate of data.

The test model is the executive part of the learning sys-
tem that makes detection judgments, it is the key component
that connects the student model with the knowledge model
and the adaptation model, and it is the main thread that runs
through the entire structural model. The test model initially

divides the learning path according to the cognitive level of
the learner in the system and then provides specific retests
in conjunction with the learning of the knowledge model,
while it records the learning outcomes of the learner at dif-
ferent stages and updates and modifies the student model
and the adaptation model according to this, as shown in
Figure 6.

To clarify the public’s understanding of virtual reality
educational games, the author used a questionnaire survey
to conduct online sample research. A total of 250 question-
naires were distributed, and 212 valid questionnaires were
collected, with a valid return rate of 84.8%. The question-
naires covered basic personal information, knowledge of
educational games, knowledge of virtual reality (VR) tech-
nology, and willingness to let children use virtual reality
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educational games for learning at school. First, the public is
not as knowledgeable about educational games as they are
about VR technology. 19.34% of people have never even
heard of educational games, while 27.83% of people have
experienced VR devices first-hand. This shows that the mass
base of educational games is weak, and not more than half of
the individuals have reached the level of general understand-
ing, which on the one hand reveals that the market applica-
tion of educational games in the early stage of development
to the present is not high; on the other hand, from the view-
point of the audience of educational games, its audience is
school students; if not engaged in the industry, it is difficult
to hear.

4.2. Experimental Results of Teaching English Listening in a
Virtual Environment. Students were influenced by negative
reinforcement from the teacher, who used disciplinary
power to interfere with students’ behavior due to the length
of time they took to switch out from the end of the first level
of the game, resulting in a sudden decrease in the switching
time of the second level. Furthermore, curiosity about new
things drove students to stay away from the game for a long
time in the first level, and then, the curiosity gradually
diminished, which was also reflected in the gradual reduc-
tion of the switching time. In response, some scholars have
tried to suppress this phenomenon by reducing visual stim-
uli and switching back and forth between virtual and real
frequently, reducing background music and interrupting

learners’ unconscious mental processes in the auditory
sense. However, as the curve of students’ switching time
between virtual environment and reality in the experimental
group’s classroom shows, the teacher’s negative reinforce-
ment guidance and the students’ weakened curiosity are
gradually eroding the game’s lifespan and its teaching effec-
tiveness. The author argues that the VR educational game at
this stage has not yet reached the ideal state of immersion,
and it is necessary to increase the immersion in the game
to prolong students’ curiosity and drive the extension of
learning motivation, as shown in Figure 7. It can be seen
from Figure 7 that as time increases, the switching time of
the VR environment decreases more.

Traditional English teaching in junior high schools often
presents teaching content in programmed languages, such as
fixed phrases, idiomatic phrases, or structural phrases. And
in terms of communication, it often steals students’ stored
information memory in exchange for a smooth communica-
tion process. The teacher’s repeated stimulation of knowl-
edge points initially brings about a short period of student
response, and the teacher’s monologue and the students’
responses are typical of the institutionalized mechanical pro-
cess of “stimulus-response,” which later leads to a diminish-
ing degree of student response to knowledge.

Comparison of the distribution of students’ English per-
formance in the experimental and control classes is shown in
Figure 8. To verify the effectiveness of the case study, the
author discussed with the teachers of the English subject
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research group and arranged a 45-minute quiz for the exper-
imental class and the control class after the teaching, which
included listening, multiple-choice exam, completion, read-
ing comprehension, written expression, and other questions
to test the research hypothesis that VR educational games
can promote the English performance of middle school stu-
dents. In the experimental class, 54.28% of the students
scored above 80 in their class, and 31.43% of the students
scored above 80 in the comparison class, which shows that
VR educational games applied to junior high school English
teaching are conducive to cultivating high scores. Among
the students with scores below 60, there were 7 students in
the experimental class and 10 students in the comparison
class, which shows that the positive effect of VR English edu-
cational games on the learning performance of the late-stage
students is less obvious.

This expectation not only urged the researcher to reform
the English curriculum and teaching but also reflected the
academic pressure of junior high school students. In any
case, the overall level of learners’ attitude towards the learn-
ing environment in the VR educational game is high, and
most of the learners have a positive attitude towards this
learning method, which provides a better learning environ-
ment for the junior high school English classroom and
enables learners to maintain a high level of interest and ini-
tiative. Traditional English classes are mostly teacher-led
and textbook-based, with students receiving knowledge and
participating in activities mechanically and passively. The

virtual English classroom, on the other hand, emphasizes
student centeredness and is activity-based, with the teacher
controlling the technology to guide and assist students in
their learning activities, to help students improve their
English. Although the virtual classroom is highly contextual-
ized, engaging, and rich in content, it is not possible to
completely replace the traditional classroom currently. First,
the ideal way is to use innovative technologies such as edu-
cational games and virtual reality technology in the virtual
classroom as a useful extension of the traditional classroom
to supplement traditional English teaching, with teachers
controlling the time and space of virtual teaching in a timely
and flexible manner. At the same time, traditional English
classroom teaching methods, such as the task-based driving
method and group inquiry method, are used to enrich the
content of the lesson.

5. Conclusion

The microprocessor module, sensor module, and wireless
communication module are completed from both hardware
design and software design perspectives. The main consider-
ation when performing the hardware design is the power
consumption size as well as the size of the device. The
microprocessor is the executor of all the tasks, which config-
ures the sensors to work and read the collected data, drives
the sending and receiving of data from the wireless commu-
nication module and ensures that the entire node operates
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according to the prescribed algorithm. Most of the tradi-
tional English classrooms are teacher-led and textbook-
based, where students mechanically and passively receive
knowledge and participate in activities. The virtual English
classroom, on the other hand, emphasizes student centered-
ness and is activity-based, with the teacher controlling the
technology to guide and assist students in their learning
activities, to help students improve their English. Although
the virtual classroom is highly contextualized, engaging,
and rich in content, it is not possible to completely replace
the traditional classroom currently. First, the ideal way is
to use innovative technologies such as educational games
and virtual reality technology in the virtual classroom as a
useful extension of the traditional classroom, to supplement
traditional English teaching, with teachers controlling the
time and space of virtual teaching in a timely and flexible
manner. At the same time, traditional English classroom
teaching methods, such as the task-based driving method
and group inquiry method, are used to enrich the content
of the lesson.

Data Availability
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