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Traditional physical education methods are unable to meet this requirement due to the practical nature of sports skill teaching. As
a result, as the times demanded, the flipped classroom based on neural network technology arose. It has the potential to not only
promote the modernization of physical education but also to ensure that it has a positive educational impact. +is is a mode of
instruction. Furthermore, colleges and universities are increasingly focusing on college students’ overall quality development. A
method for predicting college students’ sports performance using a particle swarm optimization neural network is proposed to
accurately predict sports performance and provide a reliable analysis basis for the establishment of sports teaching goals. Neural
networks are used in the model. +e particle swarm optimization algorithm optimizes the variance and weights of the neural
network to improve the accuracy of college students’ sports performance predicted by the neural network by updating the particle
position and speed through the two extreme values of individual extreme values and global extreme values. Teachers always play
the role of the facilitator and helper in the teaching process, which realizes the transformation of teachers’ and students’ self-
positioning, allows students to better play the lead role, and stimulates students’ interest in learning.

1. Introduction

Flipped classroom [1–3] is a product of modern develop-
ment, and internet technology is an important support for its
implementation: teachers send teaching videos [4–6] made
by themselves or by other teachers on the internet to stu-
dents via the learning platform [7] so that students can
complete preclass learning tasks under the guidance of
teachers in the classroom. +e flipped classroom is popular
in theoretical subjects but is rarely used in physical edu-
cation [8], which is a practical course. However, the
emergence of this teaching model allows for the combina-
tion of the internet and the physical education classroom.
+e flipped classroom is a teaching model that reinvents the
traditional classroom process of teaching sports skills,
bringing the connection between before, during, and after
class closer together, and extending the actual teaching and
learning time between teachers and students. PE teachers
must create small videos based on the teaching content of
each lesson in this mode of instruction. Small video

produced should be concise and complete the explanation of
a lesson’s content within 5 to 10 minutes. +e level of each
physical education teacher varies, as does the quality of the
short video produced.

With the ongoing development and popularization of
internet technology [9], students are increasingly relying on
the convenience that the internet provides. +e introduction
of internet-based flipped classrooms will undoubtedly cause
a revolution in the educational arena. Both students’
learning and teachers’ teaching have changed as a result of
this revolution. Students’ learning processes are more in-
dependent, and teachers are better able to teach students
based on their aptitude. Individuality is a goal for college
students, who want to think for themselves. Following the
clarification of the learning objectives, they make full use of
their ability to consult and gain a preliminary understanding
of materials on their own. +ey understand and learn sports
skills before class through sports online courses and then
internalize and apply what they have learned in class to
improve learning efficiency [10].
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Students’ mastery of sports skills in physical education
cannot be truly realized solely through online video learning.
Learning sports skills is a unique learning activity that ne-
cessitates physical participation and is inextricably linked to
classroom exercises. +e flipped classroom teaching model
allows students to finish their knowledge learning before
class. Classroom is a place for teachers to answer students, to
interact with teachers and students, and to apply knowledge.
+e popularization of the internet makes this teachingmodel
more feasible. +e flipped classroom based on the neural
network [11–14] will extend students’ learning time and
learning space and is no longer limited to the fixed weekly
class time and place.+e traditional PE teaching classroom is
flipped to a certain extent, and internet is used for learning
before and after class. +is teaching mode [15] can organ-
ically combine the learning of sports skills with online re-
sources under the internet and improve students’
enthusiasm for sports learning to a certain extent. Fur-
thermore, students’ performance predictions in the sports
flipped classroom have a significant impact on classroom
interaction. As a result, based on particle swarm optimi-
zation neural networks [16–18], this paper proposes a
method for predicting college students’ sports performance
[19].

Machine learning [20] is the science of studying how to
use computers to simulate or realize human learning ac-
tivities. It is one of the most intelligent and cutting-edge
research fields in artificial intelligence. Since the 1980s,
machine learning, as a way to realize artificial intelligence
[21–25], has aroused widespread interest in the artificial
intelligence community. Especially in the past ten years, the
research work in the field of machine learning has developed
rapidly, and it has become an important part of artificial
intelligence. Machine learning is not only used in knowl-
edge-based systems but also widely used in many fields
[26–30] such as natural language understanding, non-
monotonic reasoning, machine vision [31–33], and pattern
recognition [31, 32]. +erefore, it is feasible to use machine
learning to predict the effect and performance of sports
flipped classroom teaching.

Following are the main innovation points of this paper:

(1) +is paper investigates the use of neural network
technology in the sports flip classroom to improve
communication between teachers and students,
strengthen interaction and cooperation between the
two, provide timely and comprehensive sports skill
learning for students, improve students’ sports skills,
and stimulate students’ interest in learning sports skills

(2) A prediction method for college students’ sports
performance based on the particle swarm optimi-
zation neural network is proposed to achieve high-
efficiency and high-precision prediction of college
students’ sports performance in order to improve the
accuracy of college students’ sports performance
prediction

2. Related Work

+e term “flipped classroom” refers to rearranging time
inside and outside of the classroom in order to transfer
learning decision-making power from the teacher to the
student. Students can better display their subjective ini-
tiative in this classroom teaching model, and teachers can
better play their guiding role. Before class, students study
independently by watching video lectures and chatting
with classmates via the internet. Communication and
exchanges between students and teachers have increased
as a result of the internet. Students can learn a variety of
online courses outside of the classroom if they have access
to the internet. +e internet era gave birth to this flipped
teaching classroom. It has disrupted the traditional
teaching classroom structure and resulted in a slew of
educational changes.

Motor skills [34] refer to the human body in the
movement to master and effectively complete a special
movement of an ability. Some scholars believe that it
consists of two parts: one is the description of the rules for
performing the action, that is, the procedure of the action,
and the other is the actual muscle movement, which
gradually becomes precise and coherent through practice
and feedback. Physical education is a teaching process
that takes physical activity as the means, while the
teaching of sports skills needs to improve students’ ability
of sports skills through physical education. Students must
feel the joy of the environment, democratic and har-
monious interpersonal relationships, individuality lib-
eration, and the learning environment in order to learn
sports skills.

Al Zahrani [35] elaborated on the impact of flipped
classrooms on the creative thinking of higher education
students. In the study, they recruited students from the
School of Education of King Abdulaziz University in
Saudi Arabia and conducted group teaching experiments
on them. +eir research results showed that flipped
classrooms can improve students’ creativity, especially in
knowledge, and master the fluency, flexibility, and novelty
aspects. Sajid et al. [36] discussed in their article that
flipped classroom student-centered active learning re-
places passive learning. +is learning method improves
critical thinking and application skills, including infor-
mation retention capacity. Larsson and Nyberg [37] stated
that sport is the key to physical education. Schools in
Sweden are attempting to incorporate social constructivist
knowledge and learning concepts into physical education,
with an emphasis on students’ motor skills. +ey dis-
cussed how to intervene in students’ behavior and how to
communicate between students and teachers in the article.
+ey believed that students must participate in the
teaching process in order for teachers to gain a better
understanding of their students and provide better
guidance and assistance in the development of motor
skills.
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3. Methodology

3.1. Particle Swarm Neural Network Model

3.1.1. NeuronModel. In 1943,McCulloch and Pitts [38] used
a simple model to express the neuron structure and created
an artificial neuron model, which is now known as the “M-P
neuron model,” as shown in Figure 1.

+e following is the calculation equation for the neuron’s
output in Figure 1:

y � f 􏽘
n

i�1
wixi − θ⎛⎝ ⎞⎠, (1)

where θ is the activation threshold of the neuron we
mentioned earlier and the function f(·) is also called the
activation function. As shown in the figure, the function f(·)

can be expressed by a step equation, which is activated above
the threshold; otherwise, it is inhibited, but this is a bit too
crude because the step function is not smooth, discontin-
uous, and nonderivable, so our more commonly used
method is to use the sigmoid function to represent the
function f(·).

Figure 2 shows the sigmoid activation function, and its
calculation equation is as follows:

f(x) �
1

1 + e
−x. (2)

3.1.2. Particle Swarm Optimization. A particle swarm op-
timization method to solve the optimization problem is
summarized by observing the behavior of birds looking for
food. It is necessary to search for particles in the optimized
space in order to discover the essence of the optimization
problem. +e speed of each particle determines the distance
and direction of the bird’s flight. Every particle has a fitness
value, and the fitness value is determined by the optimi-
zation. +e purpose of all particles in space is to find the
optimal particle action.+e initial random solution (random
particle) of the particle swarm optimization method is
continuously iterated to find the optimal solution. +e
particle “tracks” the two extreme values in each iteration to
ensure that the particle itself can be updated. +ese two
extreme values are tbest and ubest, respectively. tbest is the
optimal solution found by the particle itself, called the in-
dividual extreme value, and ubest is the optimal solution
found by the entire population, called the global extreme
value. +e particle position and velocity can be updated by
the following equation:

w � w + x1 × y1 × tbest − pre( 􏼁 + x2 × y2 × ubest − pre( 􏼁,

pre � pre + w.

(3)

+e velocity of the particle is represented by w, the
position of the particle itself is represented by pre, the
random numbers between (0, 1) are y1 and y2, and the
learning factors are x1 and x2, respectively.

Because the first particle velocity w on the right side of
equation (3) is random and has nomemory, new regions will
be explored during the search, demonstrating strong global
optimization power. However, in practical applications, it is
necessary to conduct a global search first to improve the
search’s convergence speed and then to conduct a local
search to improve the accuracy of the solution obtained. +e
optimized calculation equation is as follows:

w � σ × w + x1 + y1 × tbest − pre( 􏼁 + x2 × y2 × ubest − pre( 􏼁.

(4)

+e inertia weight is expressed as σ. If the value of σ is
large, the PSO method has a strong global search ability;
otherwise, it has a strong local search ability.

3.1.3. Improve Variance and Weights. When using the
particle swarm optimization method to optimize the neural
network, it is necessary to optimize the variance
σi(i � 1, 2, . . . , h) and the weight v0, v1, . . . , vk of the neural
network basis function, the dimensions of the two param-
eters are related to the network structure, and the weight and
variance of the neural network are uniformly coded. A set of
neural network weights and variances are described by a
particle.+e root mean square error (RMSE) can be used as a
fitness function to reflect the particle’s approximation error.
+e following is the calculation equation for the fitness value
of the ith particle:
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Figure 1: M-P neuron model.
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Figure 2: Sigmoid function.
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where a is the total number of samples and the true output
value and neural network prediction value are described by
yi
1 and yi

2, respectively.

3.2. Effectiveness Analysis and Performance Prediction of the
Sports Flipped Classroom. College students’ sports perfor-
mance is modeled using the particle swarm optimization
neural network (PSO) model. In terms of time order, college
students’ physical education achievements in the past are
typical. For the modeling of college students’ physical ed-
ucation achievements, a particle swarm optimization neural
network model is used. Assume that the initial time series of
college students’ physical education achievements is shown
in the following equation:

A
(0)

(p) � a
(0)

(1), a
(0)

(2), . . . , a
(0)

(m)􏽮 􏽯. (6)

Operate equation (6) with the first-order differential;
then, we can get

A
(1)

(p) � a
(1)

(1), a
(1)

(2), . . . , a
(1)

(m)􏽮 􏽯. (7)

+e first-order mean operation equation (7) can obtain
the first-order mean value sequence as follows:

B
(1)

(p) � b
(1)

(1), b
(1)

(2), . . . , b
(1)

(m)􏽮 􏽯. (8)

+en, a predictive model is established, and the calcu-
lation equation is as follows:

fa
(1)

fp
+ ca

(1)
� λ. (9)

Solving the above equations, the whitening differential
equation that can predict the performance of the sports
flipped classroom is as follows:

􏽢a
(1)

(h + 1) � a
(0)

(1) −
λ
c

􏼠 􏼡d
−ch

+
λ
c
. (10)

Next, the neural network parameters are obtained by
training according to the input and output sample data, and
the optimal target mapping of equation (10) is completed.

4. Experiments and Results

4.1. Experimental Setup. +e subjects of the experiment are
the two male classes of the 2018 physical education training
major of the School of Sports Science of Qufu Normal
University—the general volleyball class (17 people). Before
determining the experimental objects, preexperiment in-
terviews and physical fitness tests are conducted for the two
classes of students.+ere are significant differences, students
who have a foundation in volleyball and other students in the
class also participate in the learning, and the data obtained
from the learning results are not included in the experiment.

+e final students who actually participated in the experi-
ment are listed and determined. Both the experimental class
and the control class were of 16 students. +e students
participating in the teaching experiment are all second-year
university students. When students are exposed to new
things, they have a strong curiosity about them, as well as
strong learning and accepting abilities. Students use mobile
phones, computers, and iPads for entertainment, learning,
and other purposes in their daily lives. As a result, there will
be no problem with them using the school’s online program,
and there will be no shortage of smart devices and
technology.

From March 4 to June 21, a teaching experiment was
conducted. Professional teachers provided guidance
throughout the process, which included discussing teaching
progress with the teacher and carrying out the teaching
experiment with the teacher’s consent. In the teaching ex-
periment, both the experimental class and the control class
are taught twice a week. Each class is two hours. One of the
two hours is used to complete experimental teaching, and
the remaining one is used to complete the school’s teaching
plan. +e total class hours for teaching experiments are 32
hours.

4.2. Experimental Results. Start at midpoint A of the end
line, and the stopwatch starts at the moment of start. Run
along line 1 to intersection point B of the end line and the
sideline, touch the volleyball, and then quickly turn back to
midpoint A of the end line. Touch the volleyball, and then
quickly run along line 2 to intersection point C of the of-
fensive line and the sideline, touch the volleyball, and then
quickly follow 2. Fold back to midpoint A of the end line,
touch the volleyball, and then quickly run to midpoint D of
the offensive line along the 3rd line. Touch the volleyball,
continue to fold back to midpoint A of the end line along the
3rd line, and then run along the 4th line towards the of-
fensive line. Touch the volleyball at intersection point E of
the sideline, and then fold back to midpoint A of the end line
along line 4. Touch the volleyball, finally run along line 5 to
intersection point F between the end line and the sideline,
fold back to point A, complete the half-meter run test, and
stop timing. At six points A, B, C, D, E, and F, arrange a
student to place a volleyball, and supervise the tester to touch
the volleyball during the movement. +e moving route is
shown in Figure 3. In addition, Figure 4 also gives the ex-
perimental scene of the physical fitness test.

Table 1 shows that the neural network-based method
used in this article outperforms the traditional method
significantly. BP network [33] is slightly inferior to the other
two neural network methods. As a result, the algorithm
presented in this article is capable of analyzing and pre-
dicting the effectiveness of sports flipped classroom
teaching.

It can be seen from Figure 5 that when the sports flipped
classroom performance predicted by this method is used, the
sports performance prediction accuracy of each sports item
is higher than 9500, while the accuracy of the other two
methods is below 90% for both, indicating that the sports
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flipping classroom performance prediction of the method in
this paper has strong versatility and high precision and can
be widely used in the future study of college students’ sports
performance.

4.3. Ablation Experiment. We conducted an ablation ex-
periment. We input 3, 5, and 8 factors to observe their
influence on the experimental results. +e experimental
results are shown in Table 2.

It can be clearly seen from Table 2 that, with the increase
of factors, the model’s prediction accuracy rate increases, but
at the same time, we found that, from 5 factors to 8 factors,
the accuracy rate has not greatly improved, considering the
collection of data, and preprocessing can be a tedious work;
therefore, this article believes that it is more appropriate to
consider five factors.

(a) (b)

Figure 4: Physical fitness test.

Table 1: Experimental results of the speed test.

Method N Mean SD Acc
Traditional 16 18.11 0.77 0.81
BP 16 18.12 0.81 0.85
Hinojo-Lucena et al. 16 18.62 0.94 0.92
Ours 16 18.63 0.96 0.92
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Figure 5: Experimental results of accuracy comparison.

E

F

D

A

C

B1

2

3
4

Figure 3: Experimental site.

Table 2: Results of ablation experiments.

Input Acc
3 factors 0.8636
5 factors 0.9207
8 factors 0.9258
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5. Conclusion

To accurately predict sports performance and provide a
reliable analysis basis for the establishment of sports
teaching goals, a method for predicting college students’
sports performance based on the particle swarm optimi-
zation neural network is proposed. +e model is based on
neural networks.+e particle swarm optimization algorithm
updates the particle position and speed through the two
extreme values of individual extreme values and global
extreme values to optimize the variance and weights of the
neural network to enhance the accuracy of college students’
sports performance predicted by the neural network. In the
teaching process, teachers always take the role of the fa-
cilitator and helper to carry out teaching, which realizes the
transformation of teachers’ and students’ self-positioning,
can better play the main role of students, and stimulate
students’ interest in learning.

Data Availability

+e data used to support the findings of this study are in-
cluded within the article.
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