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In our contemporary life, various information technologies are changing our lives, and the development of information
technology has also provided a certain degree of convenience for the development of education. Now, every country attaches great
importance to the development of the informatization of education. (is article aims to study how to apply artificial intelligence
content and control algorithms to the English listening mode of a flipped classroom. (e main purpose of the article is how to
make the flipped classroom more intelligent, enrich the content of the classroom, and devote itself to improving children’s
learning efficiency.(is article proposes the application of the PSO algorithm in the flipped classroom to help students learn more
intelligently and conveniently in this mode of teaching. (ey can help children improve their academic performance faster and
learn more efficiently. (e experimental results of this article show that nearly 65.63% of students are familiar with the teaching
method of using animation video to train English listening, and nearly 70% of students are very willing to use this teachingmethod
to learn; using more artificial intelligence fusion control algorithms for us, this teaching mode is used for some simplification and
assistance. (e average test score of the experimental class (82.95 points) is higher than the posttest score of the control class (79.9
points), the excellence rate of the experimental class is 38%, the pass rate is 100%, and the control class has an excellent rate of 32%
in the posttest score. (e passing rate was 86.7%. Further analysis shows that, in the posttest scores of the experimental class, the
excellent rate and the passing rate have increased, respectively. After the test, the scores of the students in the experimental class
have improved greatly compared with the control class. (e overall performance of the students has improved significantly.

1. Introduction

1.1. Background. In recent years, China’s artificial intelli-
gence has developed rapidly. With the continuous devel-
opment of the digital economy in recent years, artificial
intelligence has developed rapidly and is deeply integrated
into various application scenarios’ industry [1]. It has
gradually become an important technology to promote
economic innovation and growth. (e level of artificial
intelligence is based on machine learning. In addition to
advanced algorithms and computing capabilities, big data is
the key to machine learning. Big data can help; the richer and
more complete the training data, the higher the accuracy of
machine recognition, so big data will become the real capital
of enterprises. Analysts believe that big data is the food for
the advancement of artificial intelligence. It is an important

foundation for building artificial intelligence through the
learning of large amounts of data. (e judgment and pro-
cessing capabilities of machines will continue to improve,
and the level and some excellent control algorithms will
continue to be improved and optimized and use the in-
formation for organized expression. (e application of
modern teaching technology in English teaching is an im-
portant way to achieve the goal of the course: how to use
modern education technology in the process to cultivate
student autonomy and further fully reflect the leading role of
teachers in listening. (e origin of the flipped classroom
model is that, in the past, foreign teachers were unable to
attend every class because students were unable to attend the
class. Later, the teacher came up with this method, and
slowly, its application became more and more widely spread
to the country and it is still being optimized middle.
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Traditional English listening teaching uses the teacher to
play tapes for us to listen to and then select the answers we
heard and then come to the correct answers after playing.
(is kind of teaching method cannot better raise the chil-
dren’s interest and will lead many children.(ey are severely
biased.

1.2. Significance. (e rapid growth of flipped classrooms in
China is because the advanced development of modern
information technology has changed the educational envi-
ronment and provided an external foundation for new
teaching models. At the same time, it has advantages that
traditional teaching models cannot match. First of all, the
inverted classroom subverts the traditional model of
teachers’ classroom teaching and internalization of knowl-
edge through practice and after-school work. “With the
support of modern information technology, the transfer of
knowledge can be completed after class, and the internali-
zation of knowledge can be completed in the classroom with
the help of teachers and students.” In the case of limited time
and teachers, alternate classrooms can help ensure that the
extension of student learning time and internalization time
can better accomplish the teaching goals and the imple-
mentation of an “effective classroom.” Practice English
listening: for the parts that you do not understand, you can
practice repeatedly at your own pace until you understand it.
In the case of artificial intelligence fusion algorithms, this
distorted sequence will be smarter and more convenient for
us to achieve changes in learning. (rough this teaching
method, we can understand the learning situation and
learning effects of students, so that we can take corre-
sponding countermeasures in time.

1.3. Related Work. After reading a large number of related
documents, we found that, with the development of the
information age, the places and sources for children to learn
are not only in the school classroom, but now teaching can
be achieved in various places. In Liu’s research, their team
analyzed the current situation of IT English teaching and
analyzed the problems existing in the teaching process.
Based on the above ideas, the SPOC platform is used to build
an IT-to-English classroom teaching model, that is, by
setting course goals, learning for the class in advance,
selecting high-quality classes, collecting learning informa-
tion, uploading related resources, and preparing complete
teaching design for teachers and design specifics. (ere
should be a teaching process of the teaching unit to construct
a teaching quality evaluation model. (us, the results of the
evaluation of IT English flipped classroom teaching quality
can be obtained, and the teaching quality can be further
improved. But in their experimental research, they did not
consider those classes with poor academic performance to
conducting the same research, so I think it is a bit too one-
sided to select experimental subjects. Even if students with
higher academic performance are required to learn IT
English, the experimental objects in this part are indis-
pensable [2]. In Jia’s research, he proposed the use of the
combination of the Internet and artificial intelligence to

analyze the hybrid teaching mode of Internet teaching based
on SPOC+ and WeChat Rain Classroom. Based on the
analysis results, they novelly proposed a hybrid English
teaching model based on such platforms to reveal the
combination of the Internet and artificial intelligence. Al-
though their research is very forward-looking, there are still
many technical problems that need to be resolved [3]. In
Bicen and Beheshti’s research, their team proposed ex-
ploring “students’ views on infographics,” “students’ views
on the FCII learning environment,” and “students’ academic
achievement level.” (e result is that, compared with the
control group, the motivation of the experimental group
students is more likely to be triggered by the participation
and comprehensiveness of the flipped classroom teaching
infographic, which means that they can more easily absorb
concepts and remember information faster and become
more confident in the educational process. However, there
are still many problems in the article, and the consideration
of the problems in the experiment is not very comprehensive
[4]. In Chen’s research, their team proposed that the flipped
classroom is a new teaching method that deliberately flips
the traditional teacher-centered classroom into a student-
centered one, and in their research, they found that this
method is effective for children. Our interest in learning has
improved a lot. But their research has no actual data to
support it, and there are certain flaws. But in their experi-
ments, they did not have actual data to support the children’s
real grade changes. (ey just made judgments based on the
children’s state during class, which is not rigorous [5]. In
Chan et al.’s research, their team introduced the teaching
innovation and experience jointly developed by the three
MOOCs with the theme of “Discrete Optimization Problem
Modeling and Solving” by the two universities. In short,
MOOC has a fable-based learning method, which is a
problem-based learning form encapsulated in a coherent
storyline. Although their research is very forward-looking,
science and technology are not in place. Research needs to be
further strengthened [6]. In Feng’s research, they started
from the actual situation of college English branch course
teaching, applied the model to college English teaching, put
forward the concept of introducing MOOC-based college
English flipped classroom into English courses, and used
empirical research methods. (ere is a quantitative research
perspective on college English teaching effects based on the
MOOC flipped classroom model. Although the experi-
mental results of their research have achieved good results,
there are still some influencing factors that have not been
eliminated during the experiment, and the experimental
results obtained are still not rigorous [7]. In Yu and Peng’s
research, they proposed constructing an English teaching
reform model based on artificial intelligence algorithms. In
addition, based on the FISST multitarget tracking method,
the article first models the target state and measurement as
RFS and then uses the Bayesian filtering method to recur-
sively calculate the target posterior PDF, which can truly
estimate the number and state of the target and make up for
the shortcomings of traditional tracking methods. (e
system proposed in the article can be applied to online
English teaching. (rough this system, teachers can achieve

2 Mathematical Problems in Engineering



one-to-one matching of students, identify the status of
students in time, and give corresponding English teaching
methods for different students. Some theoretical algorithms
of the article’s research are relatively simple and have no
depth, but the results obtained from the experiment are of
great practical value [8].

1.4. Innovation. Based on the analysis of the survey results,
learners’ learning level, learners’ attitudes toward learning
English, and listening learning in the flipped classroom
model based on artificial intelligence fusion algorithms,
learners’ learning motivation, learners’ self-learning capa-
bilities, etc, and then, through interviews with teachers, the
current status and problems of English listening teaching are
analyzed, and the course objectives and content are ana-
lyzed. On this basis, combined with previous research results
and the existing school reality, we construct a teaching
model suitable for primary school English listening courses,
use the panoramic classroom as a platform for flipped
classrooms, use the model to carry out two-class experi-
mental research on primary school English listening courses,
and finally verify the design effect of the model. Its purpose is
to help students explore the English listening mode that suits
them [9].

2. Related Technologies and Methods

2.1. Artificial Intelligence Fusion Control Algorithm. (e AI
artificial intelligence control algorithm is the improvement
and maintenance of the PID algorithm, adding the rules of
the fuzzy control algorithm and the control of the given
value; the power setting is added to the change. Intelligent
control is an automatic control technology that can au-
tonomously drive intelligent machines to achieve control
goals without human intervention. For many complex
systems, it is difficult to establish effective mathematical
models and use conventional control theories to perform
quantitative calculations and analysis, and a control method
that combines quantitative and qualitative methods must be
adopted. When the error is large, the fuzzy algorithm is used
to make full adjustments to completely eliminate the PID
saturation effect and the manual adjustment of skilled
workers. When the error tends to be small, the improved
PID algorithm is used to control the output, and the control
parameters are controlled by the characteristic description of
the controlled object, a set of parameters (MPT) can define
both PID parameters and fuzzy control parameters. (e
control accuracy is high. For unstable nonlinear and com-
plex control objects, the system is equipped with adjustable
regulation rules, which can further accelerate the response
speed and improve the control quality. System self-
employed experts are defined in the system, which can make
the determination of system control parameters simple and
improve accuracy [10, 11].(erefore, the introduction of the
self-regulating system not only simplifies complex tasks and
saves debugging time but also improves the adjustment
quality of the control system. Correspondingly, in our
English listening mode learning state, we can solve technical

problems more intelligently and reasonably, and we can also
learn in a more interesting and intelligent environment,
which can greatly increase students’ enthusiasm for learning.
(e structure diagram of the artificial intelligence fusion
control algorithm is shown in Figure 1.

2.2. Flipped Classroom. Flipped classroom refers to read-
justing the time inside and outside the classroom and
transferring the decision-making power of learning from
teachers to students. Teachers no longer take up class time to
teach information. (is information requires students to
complete self-study before class. (ey can watch video
lectures, read e-books with enhanced functions, and discuss
with other students on the Internet, at any time to check the
required materials. After class, students independently plan
the learning content, learning rhythm, and style and way of
presenting knowledge. Teachers use teaching methods and
collaborative methods to meet the needs of students and
promote their personalized learning. (e goal is to let
students get more real learning through practice.(e flipped
classroom model is part of the big education movement. It
overlaps in meaning with blended learning, inquiry learning,
and other teaching methods and tools. (ey are all designed
to make learning more flexible and active and to make
students more engaged. In the Internet age, students learn a
wealth of online courses through the Internet and do not
have to go to school to be taught by teachers.

In traditional English listening courses, teachers play
audio materials. Students listen several times and complete
related exercises. (en, the teacher evaluates checks and
explains the results of students’ listening according to the
answers. Compared with the traditional English listening
teaching and the flipped classroom model, the children will
be more serious under the traditional mode. (e flipped
classroom cannot determine the children’s learning status,
so it is more determined by the children’s consciousness.
Compared with the traditional English teaching method, the
transition to teaching is a new teaching method combining
online and offline, which is more humane and personalized
and pays more attention to the evaluation of the learning
process and the acquisition of knowledge, which is more
conducive to students’ independent learning ability, culti-
vation of independent thinking ability, decision-making
ability, and teamwork ability [12]. (e flipped classroom is
based on our real-life video teaching and corresponding
multimedia collections, through this way to present a
classroom to the children. In the past, teaching was changed
to independent online learning before the classroom. In the
classroom, the teachers taught intensively and all the staff
participated in the interaction. Students work together to
complete a series of different tasks and listening activities.
After class, students internalize, integrate, and improve the
new online teaching methods; the flipped classroommode is
shown in Figure 2.

Our model provides students with learning planning
before, during, and after class. Before class, students can log
in to the system to obtain the corresponding learning ma-
terials and make sufficient preclass preparations. We can
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also choose according to our hobbies. Curriculum and in-
terest are the child’s first teacher and will also provide
children with some news at home and abroad so that
children can learn about real-time news [13]. In the class-
room, children do not need to carry heavy school bags to
school. (ey can obtain the corresponding information
based on mobile devices. When they encounter problems,
they can ask teachers and classmates for help online at any
time, which can help children online. Q&A, after class,
children no longer have to worry about homework and

forgetting the trouble. Our homework can be submitted
anywhere. (e premise is that there is a network. Some
homework can be controlled by the teacher through the
system. Students answer and fill in online, and this can
provide timely feedback to students and teachers on the
evaluation results, so that they can recognize their short-
comings and strengths in a timely manner, deepen the
impression of the learning content, and provide educational
learning. Games can allow students to increase their
knowledge and improve their learning skills in games. (e
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Figure 1: Schematic diagram of artificial intelligence fusion control algorithm structure.
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most important thing is that they can learn happily [14].
When encountering a class that some students have dropped
because they did not attend the class in time, they can watch
the corresponding video according to the class they have
dropped after class. According to the statistics of relevant
qualitative research literature, it can be inferred that the
flipped classroom model is shown in Table 1.

From Table 1, we can see that the literature in this area
ranges from 96 to 215. (ere are more and more studies in
this area, which shows that scholars in our country are slowly
paying attention to this aspect. From Table 1, we can see that
although China’s research on flipped classrooms is relatively
late, since about 2013, domestic research on flipped class-
rooms has shown rapid development. Among them, the
number of master’s thesis literature and core journal CSSCI
literature has gradually increased. In contrast, there are
relatively few doctoral dissertations on the research on
flipped classrooms. Generally speaking, after the research on
flipped classrooms has developed from abroad, it has caused
an upsurge in China. (e research on flipped classrooms in
China is at a rapid pace. At the initial stage of development,
there are not many studies on flipped classrooms. (e most
analyzed case is the use of flipped classrooms, which is to
analyze what kind of response this teaching mode will have
to students, whether it will promote their learning, or
whether it gives a bad influence [15]. (is is a new type of
teaching mode that is superior to artificial intelligence and
complex algorithms. (e schematic diagram of the flipped
classroom mode is shown in Figure 3. (e advancement of
society has promoted the vigorous development of artificial
intelligence technology, so its impact has become more and
more important. Due to the emergence of artificial intelli-
gence technology, flipped classrooms have becomemore and
more convenient and efficient. Based on this realistic basis,
the author uses artificial intelligence products of the pop-
ularization in learning, taking the oral and training of
learning English as an example, and then expounding the
further application of artificial intelligence in English
learning.

In the traditional sense, English listening teaching is that
teachers use listening tapes to listen to you and then answer
the correct answers. However, the knowledge obtained in
this way is also passive. When many students are not in-
terested in English listening, they bring some differences.
(ey will lose interest in English listening and lead to poor
English performance. (is teaching model has many dis-
advantages. When we first came into contact with English, it
is more about exploring new things. (e driving force for us
to move forward is that we need to find something that
children are interested in. Only in this way can we bring help
to students in learning. (e disadvantages of the traditional
classroom are obvious. After so many years of scientific and
technological development, the application of various
technologies in teaching is just to better help our children
learn better. Under the optimization of various mobile
devices and communication systems, children are brought
with a more optimized, intelligent, and convenient learning
mode [16]. (e specific representation is shown in Figure 4.

As shown in Figure 5, the principle of the pyramid is to
summarize a piece of knowledge and system that everyone
knows. It is a good tool and concept. (e basic structure of
the pyramid is as follows: clear central idea, conclusion first,
unify the above, categorize and group, and logically advance
(first important, then second, overall first, a detail first,
conclusion first, cause first, result first, and process first).(e
application of the learning pyramid theory to the design of
the flipped classroom teaching model is mainly reflected in
the fact that students learn actively through video animation
before class. (e form of video animation plays a demon-
strative role, which can attract students’ attention and high
interest in learning and enable students to master more
learning content that has changed the current situation of
teachers teaching and students passively learning in tradi-
tional classrooms. In the course of the class, teachers develop
task-oriented teaching methods that focus on real situations
and focus on connecting students’ learning with real life.
Students complete learning tasks together through group
discussion and cooperation, which embodies the learning
method of active learning in the pyramid theory, pays at-
tention to practice, and raises the retention rate of students’
learning content [17].

2.3. Intelligent Control Algorithm. PSO is an evolutionary
computing technology based on swarm intelligent control
methods, which solves the global optimal solution of iter-
ative optimization problems. (e algorithm principle is
simple. Compared with genetic algorithms, there are no
complex functions such as hybridization andmutation.(ey
are just particles searching for the best particles in the so-
lution space. Compared with other evolutionary algorithms,
they have the advantage of being easy to apply and do not
require complex models to solve optimization problems.(e
field of evolutionary computing has been proposed since
[18]. As shown in Table 2, according to the number of
commonly used search libraries, it can be seen that a large
number of libraries and research results have emerged in a
short period of more than ten years. It can be clearly seen in
Table 2 that, in ten years, the proportion has gone from
3.20% to 19.60%. We explain that this aspect has gradually
become familiar to people.

When the signal propagates in free space and has an
unobstructed straight path, the following formula can be
used to calculate the distance R between the transmitting

Table 1: Qualitative research literature data.

Qualitative research Number of
articles Percentage

(eoretical research on teaching
mode 215 27.7

Teaching model design 145 18.7
Case application analysis 221 28.5
Technology and platform 99 12.8
Effect evaluation 96 12.4
Total 776 100.0
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node and the receiving node after the measurement data is
obtained:

p(r) �
pkGKβ

2

(4π)
2
r
2 , (1)

where PK is the power of the transmitter, pr is the received
power at the distance r, r is the distance, and β is the
wavelength, and the unit is the meter. Gt and Gr are the
transmitting antenna and the receiving antenna, respec-
tively. With this, we can calculate the distance between the
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Figure 3: Schematic diagram of a flipped classroom.
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transmitting point and the receiving point through a certain
calculation.

PSO is an evolutionary computing technology based on
swarm intelligent control methods, which solves the global
optimal solution of iterative optimization problems. (e
algorithm principle is simple. Compared with a genetic
algorithm, there are no complex functions such as hy-
bridization and mutation. (e PSO algorithm has been
widely used, but there are also many problems. In order to
solve these problems, in order to strengthen the searchability
and convergence of PSO, some predecessors have intro-
duced ω in the formula. (e research by Shi and Eberhart
shows that when ω is small, it narrows the network search
range of the algorithm, and the powerful local search ability
can improve the search accuracy. Balancing search accuracy
and convergence speed is the focus of particle swarm

optimization [19]. (e types of linearly decreasing inertia
weights are

v � vmax −
vmax − vmin

tmax
× t. (2)

In the above formula, vmax is the maximum value of
inertia weight, vmin is the minimum value of inertia weight,
tmax is the maximum number of iterations, and t is the
current number of iterations. (e linear inertia weight is
globally optimized in the early stage of the particle swarm,
and a local search is performed after the approximate po-
sition of the optimal solution is found, which effectively
improves the convergence speed and accuracy at the same
time. However, when the linearly decreasing weight solves
complex problems, it is easy to ignore the population
characteristics, the convergence speed slows down, the
optimal solution cannot be found, and it is easy to fall into
the local optimum. (erefore, in order to balance the global
search and the local search and solve the local optimal
problem, this paper proposes a nonlinear adaptive inertia
weight formula:

v(k) �

vmax −
vmax − (1/2)vmin

(1/2)tmax
· k, k≤

1
2
tmax,

1
2
vmax − vmin .e

− k− (1/2)tmax( ) + vmin, k>
1
2
tmax.

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(3)

In the above formula, vmax is the maximum value of
inertia weight, vmin is the minimum value of inertia weight,
and tmax is the maximum number of iterations, which is the
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Figure 5: Pyramid theory.

Table 2: Data statistics of particle swarm optimization algorithm in
the literature library.

Publication year Records Percentage
2008 300 3.20
2009 400 6.20
2010 445 7.10
2011 523 7.50
2012 625 8.60
2013 800 9
2014 654 9.50
2015 911 10.23
2016 240 15.66
2017 1318 18.66
2018 1097 19.60
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current number of iterations. In the algorithm search
process, the inertia weight of the particle swarm decreases
linearly in the early stage (k ≤ (1/2)tmax), and the particle
swarm can often find the approximate position of the op-
timal solution quickly, which can prevent the particle swarm
from falling into the local optimum in the early stage; in the
late stage of the particle swarm (k > (1/2)tmax), the inertia
weight decreases exponentially, which improves the search
accuracy of the particle swarm to find the optimal solution
more accurately.(e improved inertia weight can adaptively
change nonlinearly during the optimization process of the
particle swarm. (e high-speed optimization of the particle
swarm in the early stage improves the convergence speed
and, at the same time, improves the search accuracy of the
network in the later stage and avoids the particle swarm from
falling into the local optimum.

In the process of algorithm optimization, the initial stage
should focus on global optimization, focusing on self-
learning ability; in the later stage, the particle optimization
range should be narrowed to quickly approach the global
optimal, focusing on social learning ability [20]. (e value of
the learning factor c1 first becomes larger and then smaller,
and the value of the learning factor c2 first becomes smaller
and then larger. Based on this improved method to search
for the global optimum of the network, improve the con-
vergence speed of the algorithm, prevent the algorithm from
falling into local freedom, and use the cosine algorithm to
improve the learning factor,

c1 � j1 − j2( ∗ cos
π
2

t

tmax
   + j2, (4)

c2 � j3 − j4( ∗ cos
π
2

t

tmax
   + j4. (5)

In the above formula, j1, j2, j3, and j4 are the starting and
final values of c1 and c2 respectively. (e algorithm is ap-
propriate, when j1 � 3.5, j2 � 0.5, j3 � 2.5, and j4 � 0.5 are
obtained through many experiments.

2.4. Optimal Number of Cluster Heads. In the performance
comparison of fusion control algorithms, clustering can
effectively reduce network energy consumption and improve
performance. Generally speaking, a wireless sensor network
has a large number of nodes, and the energy is limited and
cannot directly communicate with the base station. An ef-
fective routing protocol is needed. (e clustering routing
protocol is one of them. It forms a cluster of neighboring
nodes and selects out of the cluster head, the nodes in the
cluster first transmit the data to the cluster head, and the
cluster head merges the data before forwarding it to the next
hop or directly to the base station. Assuming that there are g

nodes in anm×m network, the number of cluster heads is b,
so the probability of a node being elected as a cluster head is
g/b, the number of nodes distributed in each cluster is
(g/b) − 1, and the number of nodes in each cluster is
(g/b) − 1. In the calculation, the energy consumed by the
base station during signal transmission is

E �
g

b
− 1  × eel × l +

g

b
× EDA × l + Eel × l + ηam × r

4
to × l .

(6)

In the above formula, rto is the distance from the cluster
head to the base station. When a node transmits data to the
cluster head, it consumes a certain amount of energy.

Eme � l × Eel + l × ηf × r
2
to. (7)

In the above formula, rto is the distance from the node to
the cluster head. Assuming that each node is p (x, y), its
expectation is

E r
2
to  � B x

2
+ y

2
 p(x, y)dxdy � B x

2
+ y

2
 

b

m
2 dxdy �

m
2

2bπ
.

(8)

(e total energy consumed is

Eto � bECH � l × (2g − b) × Eel +
m

2

2bπ
(g − b)ηf + edag + bηamr

4
to .

(9)

Solve the first derivative of E with respect to b and make
it equal to zero, so that we can get

ηam × r
4
to − ηf ×

g

2π
×

m
2

b
2 � 0. (10)

Solve the above equation to get

b �

���
ηf

ηam



.

���
g

2π



.
m

r
2
to

. (11)

(e decision factor f1 is based on the network energy
consumption, the decision factor f2 b is based on the
remaining energy of the cluster head, the decision factor f3 is
based on the distance between the cluster head and the nodes
in the cluster, and the decision factor f4 is based on the
distance between the cluster head and the base station.
According to the previous energy consumption model, we
can get the total energy consumption of network commu-
nication as

Eto � 

g

g�1
l × 2 cb


 − 1  × Eel + r

2
to cb


 − 1 ηf + cb


eda + ηamr

4
to .

(12)

(en, we can get the power consumption judgment
factor of the network node as

f1 �
1
g



g

g�1
l × 2 cb


 − 1  × Eel + r

2
to cb


 − 1 ηf + cb


eda + ηamr

4
to .

(13)

For the definition of decision factor f2, we first sum up
the remaining energy of all particle nodes in the algo-
rithm and divide it by the energy of the cluster head. (e
smaller the value obtained, the greater the probability of
being selected as the cluster head and the better.
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f2 �


g
i�1 E


b
b�1 e(ch)

. (14)

(e definition of decision factor f3 is to calculate the
maximum average Euclidean distance between a common
node and its cluster head according to the node position.(e
smaller the value, the better the compactness.

f3 � 

g

i�1

b

b�1

d ni, ch( 

CP,K




. (15)

f4 is the minimum distance between the node and the
base station. (e smaller the distance from the base station,
the lower the communication energy consumption.

f4 � min d chi, bs(  (16)

In the above formula, d(chi, bs) is the distance from the
i-th cluster head to the base station. Based on the above four
decision factors, the decision function constructed in this
article is

cos t � βf1 + αf2 + χf3 + cf4, (17)

where f1, f2, f3, and f4 are the decision factors of this algo-
rithm when selecting cluster heads. (e specific physical
meanings of the four factors are as described above.(e four
parameters α, β, λ, and η, respectively, represent the weight
of each decision factor in the fitness function. α, β, c, η ∈ [0,
1], and α+ β+ λ+ η� 1, and the weights of the four decision
factors can be adjusted according to actual needs. According
to the definition of the fitness function, a relatively small
fitness function value can ensure the selection of the optimal
cluster head. (e smaller the fitness function of the particle,
the less the network energy consumption, the more the
remaining energy of the cluster head node, the better the
compactness within the cluster, and the better the energy
consumption of the cluster head communication [21].
(erefore, the goal of improving the particle swarm algo-
rithm is to select the node with the smallest fitness function
value as the cluster head, optimize the selection of the cluster
head, and reduce network energy consumption.

In the initial stage of the algorithm, each node randomly
generates a random number μ, 0< μ< 1, and sets the
threshold T for electing cluster heads. μ<T, the node is
elected as the candidate cluster head. In the improvement of
the threshold T, the influence of the global network node is
taken into consideration, and comprehensive consideration
is given.

Node energy, density, and distance from the base station
are three factors.

T(n)

p

1 − p(d∗mi(1/p))
·

ei

e0
·

di − dmin

dmax − dmin
, n ∈ g,

0, n ∉ g,

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(18)

Qi �
nei(i)ali

netali
, (19)

xij(h + 1) � xij(h) + vij(h + 1). (20)

In the formula, there is a probability that a network node
is elected as a cluster head in normal times, where p is the
probability that a network node is elected as a cluster head, r
is the number of running rounds of the network at this time,
and G is the set of nodes that have been elected as cluster
heads in the last 1/p round. E0 and Ei are the initial energy
and current energy of the node, respectively, dmax and dmin,
respectively, represent the longest and shortest distance
between the network node and the sink node, d is the
distance between the node and the base station, and Qi is the
node density. Nei is the number of neighbor nodes of node i,
and Net is the number of surviving nodes in the network.
(e candidate cluster headset is constructed by determining
the candidate cluster head. (e candidate cluster head only
unilaterally determines the energy and location information
of the node. It does not take into account the energy con-
sumption of the node and the global network information,
and the selection of the algorithm cannot be optimized. It
needs to optimize the selection of network candidate cluster
heads.

3. Comparative Experiment Analysis

3.1. Experimental Design. (is study takes the students of
two natural classes in grade five of elementary school as the
research object, 32 students in one class and 31 students in
the second class. Both classes are natural classes. Before the
experiment, the author first made a comparative analysis of
the students in the two classes. (e questionnaire is used to
understand the English learning situation of the students in
the two classes, the characteristics of the students in the two
classes, and the current status of English learning. (e
pretest is used to understand the students’ academic per-
formance; after comparative analysis, it is determined that
the two classes are homogeneous, and comparative exper-
imental research can be carried out. (e author determines
that the first class of the fifth grade is the experimental class,
the second class is the control class, and the course taught is
the elementary school English listening. (e purpose of the
experiment is to verify the effectiveness of the flipped
classroom teaching model designed by the author. (e final
purpose of its design is to determine and analyze the changes
in the teaching effect under the traditional teaching mode
and the flipped classroom teaching mode.(e author mainly
determines the model from four dimensions and the ef-
fectiveness of, that is, whether students have a certain im-
provement in learning interest, autonomous learning ability,
cooperative awareness, and English performance. (rough
this, the author has made the following experimental hy-
potheses. (1) (e “flipped classroom” teaching model
designed by the author for the primary school English lis-
tening course can improve the interest of fifth grade students
in English listening learning. (2) (e “flipped classroom” of
the primary school English listening course “teaching mode”
can improve students’ sense of cooperation. (3) (e mobile
elementary school English listening “flipped classroom”
teaching mode can promote the cultivation of students’
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autonomous learning ability. (4) Students’ academic per-
formance after adopting the primary school English lis-
tening “flipped classroom” teaching mode has a certain
improvement. After the experiment, this study conducted a
unified posttest test on the students in the two classes of the
experimental class and the control class and compared the
learning conditions of the two classes based on the students’
posttest results and performed data analysis. We distribute
questionnaires, statistically analyze the results of the ques-
tionnaires, and conduct interviews with teachers after the
experiment to understand and analyze the effects of the
flipped classroom model. (e duration of the experiment is
eight weeks, starting from October 15, 2020, after the mid-
term exam to 2020 on December 15th; a controlled exper-
iment was used to control all irrelevant variables so as not to
affect the results of the experiment. Tests and questionnaire
surveys were conducted on the experimental class and the
control class before and after the experiment, and the results
of the experiment were analyzed through statistical data to
test the effect of flipped classroom teaching.

By using the flipped classroom model for the experi-
mental group and the control group, a group of students use
traditional methods to teach and then compare their sub-
sequent grades to judge the teaching quality of this model.
We judge the results of our experiments based on the
children’s ability to react in class, their enthusiasm in class,
and, most importantly, the children’s scores in subsequent
exams.

3.2. Comparison of Experimental Scores before and after.
As shown in Table 3, we can find that after the experiment,
the number of students in the high segment of the exper-
imental class increased, the number of failed students de-
creased, and the scores were more concentrated between 80
and 90. In the posttest results, the experimental class exam
the average score (82.95 points) is higher than the posttest
score of the control class (79.9 points). (e control class had
an excellent rate of 32% and a passing rate of 86.7% in the
posttest results. Further analysis shows that in the posttest
scores of the experimental class, the excellent rate and the
passing rate increased respectively. After the test, the scores
of the students in the experimental class improved greatly
compared with the control class. (e overall performance of
the students in the experimental class has been a significant
improvement [22].

3.3. Video Teaching Survey Results. As shown in Figure 6,
we can find that nearly 65.63% of students are familiar with
the teaching method of using animation video to train
English listening, and nearly 70% of students are very
willing to use this teaching method to learn, teaching in
flipped classrooms. Next, we use more artificial intelligence
fusion control algorithms to simplify and help our teaching
mode to a certain extent. We will find that students think
that the video explanation on the panoramic classroom
platform is very interesting, and when they encounter
problems, they can seek others with the help of classmates
and teachers, or watching the video again, learning does not

feel boring. (is data also proves that the flipped classroom
model of the artificial intelligence fusion control algorithm
adopted in this case study has been liked and recognized by
the students.

(e students will be divided into several groups through
video learning, communicate between the front and back
tables, and describe the English they have heard. (e teacher
will go to each group to understand the cooperation and
exploration between each group, give corresponding sug-
gestions and guide the students according to the students’
communication between each group, and encourage stu-
dents with strong ability to become small teachers, so that
teachers can spend more time helping students with less
strong ability [23]. (e discussion among students is shown
in Figure 7.

4. Discussion of Experimental Results

4.1. Student Interest Survey. As shown in Figure 8, it can be
seen that 40.63% of the students like and adapt to the
learning method based on watching animation videos,
43.75% of the students feel that time passes quickly when
taking English classes, and 56.25% of the students think that
taking English classes is a happy thing. Generally speaking,
students’ interest in learning is relatively high, but there are
also some students who feel that English has been in class for
a long time, and their interest in learning needs to be im-
proved. (e author reflects on the preparation of learning
resources before class, and full consideration should be given
to them. Learner’s characteristics, design intuitive, and vivid
tasks that can arouse students’ interest [24] should be taken
into consideration.

4.2. Awareness of Cooperation among Students. Students’
sense of cooperation is shown in Figure 9: it can be drawn
from the data that 50% of the students like group discussion
and are willing to participate in group activities, 56.25% of
the students like to finish the homework with classmates,
flip group discussion in class makes learning boring, and
the group activities in class also meet the needs of the
students and let them discuss themselves and show the
results. It cultivates students’ sense of unity and cooper-
ation [25].

4.3. Student’s Learning Effect. Figure 10 shows the student’s
learning effect: the author mainly examines whether the
students have improved their English listening in the flipped
classroom, whether watching the animation video-based
learning method is helpful for learning, whether the English
listening has improved, and whether the listening questions
are wrong. It is less than before and whether learners can
well grasp the relevant knowledge of preclass learning to
investigate the learning effect of students. (rough data
analysis, more than 50% of students meet the expressions of
the above questions, and self-learning before class satisfies
the students’ personalities. (e learning effect has been
improved to a certain degree [26].
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(a) (b)

Figure 7: Group discussion.

Table 3: Students’ performance before and after the experiment.

Class N Average Standard deviation Mean standard error
Pretest results Experimental class 32 78.8 13.5 2.33

Control class 31 78.1 13.2 2.45
Posttest results Experimental class 32 82.95 12.1 2.1

Control class 31 79.9 13.6 2.5
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Figure 6: Survey of English listening learning. (a) How many students like to learn English listening with animated videos. (b) Whether
students accept their own use of animated videos for learning.
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Figure 9: (e popularity of collaborative inquiry discussions among students. (a) Group discussion and participation. (b) Teamwork in
learning.
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Figure 8: Students’ self-consciousness results. (a) (e degree of video learning. (b) Active learning after class.
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Figure 10: Continued.
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5. Conclusions

Updating the education model is not only an inevitable
trend in the development of Internet information tech-
nology but also an important way to promote the deep-
ening of the reform and development of higher education.
(e artificial intelligence fusion control algorithm makes
the flipped classroom more intelligent, helps them provide
a more lively and interesting classroom, can enhance their
interest in learning, and then improve the students’ English
performance. However, the transformation model of
classroom teaching not only responds to China’s education
informatization but also responds to the concept of China’s
English curriculum reform. Educational circles all over the
world have been widely observed. Advantages: the pros-
perous development of large-scale open network projects
today provides a valuable opportunity to effectively
transform the classroom teaching mode of the English
academy. (erefore, the application of the flipped teaching
model in English practice can point out a new development
direction for the implementation of the two main stages of
college English information knowledge introduction and
knowledge internalization. It also has important practical
significance to make up for the shortcomings of the tra-
ditional teaching model and actively respond to various
challenges and threats in the teaching process to try to
change the teaching mode of classroom teaching. With the
wave of informatization teaching reform, classroom reform
is imperative. (ey need to learn, improve, and participate
in resale teaching. Aiming at the actual situation of each
education subject, classroom teaching methods are used to
promote the best development of classroom teaching.
Practical results have proved that this method of teaching is
scientific and feasible. (e design and implementation of
this model have improved students’ learning interest, au-
tonomous learning ability, cooperative awareness, and
learning results to a certain extent. (is study cannot
improve students’ self-learning before class. Based on the
existing educational environment, it is currently only

possible to control the time for students to study inde-
pendently and the completion of preclass homework. (e
article uses artificial intelligence fusion control algorithms
to make flipped classrooms more intelligent, helping them
provide more vivid and interesting classrooms, and im-
proving their academic performance through this way. In
the future life, the intelligence of artificial intelligence al-
gorithms will be more and more optimized. Later, class-
room teaching will become more diversified and more
efficient.
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