Hindawi
Mobile Information Systems
Volume 2021, Article ID 2301411, 11 pages
https://doi.org/10.1155/2021/2301411

Research Article
Designing a Teaching Assistant System for Physical Education
Using Web Technology
Shiyuan Qi , Shoubang Li, and Jing Zhang
Xi’an Petroleum University, Xi’an 710065, China
Correspondence should be addressed to Shiyuan Qi; shyqi@xsyu.edu.cn
Received 9 April 2021; Revised 10 May 2021; Accepted 29 May 2021; Published 7 June 2021
Academic Editor: Fazlullah Khan
Copyright © 2021 Shiyuan Qi et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
An eﬃcient and eﬀective management is mandatory for the success of every organization, especially educational institutes.
Following the course curriculum and completing it in time are beneﬁcial for the students and the colleges’ reputation in educational institutes. In this paper, intelligent management of physical education curriculum is designed using a Web-based
teaching assistant system. The multilayer designed system provides convenience for teachers and students of health and physical
education. The data layer collects input data from users and transmits it to the storage layer after being compiled by the decoder.
The layer uses memory to save the transmitted data and integrate the saved data into the expansion chip and transmit it to the
transmission layer. The Web server at this layer outputs the transmitted data in the form of an HTML structure ﬁle through a CGI
program and feeds back the output to the browser of the application layer. The man-machine interaction interface of the
application layer uses a large-scale hierarchical information visualization method to show data on the browser to users. The
experimental results show that the system has comprehensive functions, fast processing speed, and low energy consumption. It has
a good page display eﬀect, which is in line with the user’s visual cognition; the recall rate of curriculum scheduling data and
curriculum selection data is always higher than 96%, and the data analysis ability is excellent.

1. Introduction
In recent years, with the increasing emphasis on students’
physical and mental health in colleges and universities,
people pay more and more attention to physical education
in teaching. Recent researches show that the learning
ability of students in a class is uneven and diﬀerent from
others. As a result, in traditional teaching, it is diﬃcult for
physical education teachers to take care of the acceptance
ability of all students in the centralized classroom
teaching. They are often unable to carry out comprehensive teaching according to students’ ability, which
greatly increases teachers’ workload. Besides, the poor
communication between students and teachers increases
teachers’ burden and aﬀects the eﬃciency of problemsolving. It also makes it diﬃcult to guarantee the learning
eﬀect of students, which has a direct impact on the improvement of students’ ability and the accumulation of
sports knowledge [1, 2].

With the rapid increase and widespread applications of
computers, multimedia, communication, Web, Internet, and
educational technology have entered a new era. Traditional
blackboards, tape recorders, slides, and other conventional
teaching modes are enhanced by developing multimedia
teaching. It is based on computer and network technology,
making a qualitative leap in learning methods and educational design [3]. Especially with the rapid development of
the Internet, distance-assisted instruction brings the renewal
of educational ideas, methods, and means. It provides new
ideas and methods for traditional teaching and learning.
Nowadays, colleges and universities pay attention to Webbased teaching to expand students’ learning ways. As a
result, the network-based teaching assistant system has
gradually attracted people’s attention. Therefore, to improve
the teaching quality of the physical education curriculum,
the teaching assistant system of the physical education
curriculum is designed. The teaching assistant systems integrate the teaching resources, which saves teachers’ time. It

2
helps students solve complex problems in the learning
process of the physical education curriculum. The examination of fundamental theoretical knowledge in the auxiliary
teaching system of physical education curriculum can help
students consolidate the learning eﬀect of the classroom.
Using the communication subsystem can also provide an
interactive platform for teachers and students to facilitate
teachers’ curriculum guidance and improve the eﬃciency of
problem-solving [4, 5]. The design and implementation of
the teaching assistant system change the existing traditional
teacher-centered teaching mode to a new student-centered
and action-oriented teaching mode.
The design of the teaching assistant system of physical
education curriculum is a key research topic, which has
attracted many relevant experts and scholars. Yi et al. introduced augmented reality into physical education teaching
that improved students’ interest in learning by combining a
real and three-dimensional virtual model [6, 7]. Bai et al.
introduced students’ autonomous learning and teachers’
ﬂipped classroom into physical education curriculum
teaching. The proposed system was carried out according to
the problems and needs faced by students. Then the
knowledge construction and ability training were realized
with student-centered teaching mode [8]. JohnCrosS et al.
used the comparative analysis method to design the system
and compared the traditional paper and pen examination
with the online examination of the system. They analyzed
their respective inﬂuences to promote the teaching assistant
system of physical education curriculum in colleges and
universities. They adopted the constructivism learning
theory of Martin Dougiamas, an Australian teacher, and
designed the teaching assistant system of physical education
curriculum. Web technology has a typical distributed application structure and has gradually developed into the core
of network education. This paper designs a teaching assistant
system of physical education curriculum based on the Web,
which presents the teaching content in the form of page
through network transmission. It constructs a network
environment to encourage students to participate in physical
education learning actively. The system realizes the maximum integration and sharing of physical education teaching
resources. It is favorable to promoting the communication
between teachers and students and is of great signiﬁcance to
improving the teaching quality of colleges and universities
and students’ learning quality.
The rest of the paper is organized as follows. In Section 2,
the design of teaching assistant systems is elaborated in
detail. The detailed results and discussions are given in
Section 3, followed by the conclusion in Section 4.

2. Design of Web-Enabled Teaching Assistant
System for Physical Education
In this section, we provide details about the subsection of the
proposed system.
2.1. Framework of the Proposed System. The design goal of
this system is to establish an interactive communication
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platform for teachers and students, so that teachers can
accurately grasp the learning situation of students, so as to
improve teaching methods and teaching quality. In the
design of the system, the main problem to be solved is how to
use the actual teaching workﬂow to design an intelligent
computer program and use the powerful data processing
ability of the computer and the ﬂexible and convenient
characteristics of the computer network to improve the
teaching eﬃciency [9]. The main contents of the system are
online learning, score query, communication, and online
examination. The overall framework of the system is described in Figure 1.
2.1.1. Architecture of Online Learning Subsystem. The subsystem comprises three layers: client, Web server, and
teaching resource database server, which jointly realize the
online teaching and learning of teachers and students. Its
structure is shown in Figure 2.
2.1.2. Architecture of Score Query Subsystem. The subsystem
comprises a client, WEB server, and score database server,
which can meet the needs of teachers and students’ score
query. Its structure is shown in Figure 3.
2.1.3. Communication Subsystem. The communication
subsystem can help students get the information they need.
It is also a meaningful way to strengthen the communication
between teachers and students, and between students and
students. Online communication can be divided into two
ways: instant discussion and noninstant discussion. Instant
discussion requires teachers and students to be online at the
same time. This way they can timely discuss problems and
get answers. It is an eﬃcient way of learning and communication, but it has certain limitations in time and personnel.
The noninstant discussion does not require teachers and
students to be online simultaneously. Students and teachers
can communicate through SMS, online Q&A, exchange
discussion, and other forms of communication. Although
this way is not instant discussion fast, but, not limited by
time and personnel, it is very convenient to use [10–13].
Therefore, this system uses noninstant discussion.
2.1.4. Online Examination Subsystem. The subsystem can
provide students with the online testing function of curriculum theoretical knowledge. In order to make teachers
know students’ mastery of the knowledge in time, teachers
can set examination questions for students to answer
according to the knowledge content of the curriculum. After
the students complete the test and submit the test paper
successfully, the test paper will be saved in the test papers to
be evaluated. After logging into the teaching assistant system
of the physical education curriculum, the teachers can view
and correct the test paper submitted by the students. After
correcting, the students can log into the system to see their
total score of the test paper and the detailed information of
the test paper, i.e., the score of each paper, correct answers,
and the teacher’s comments. Through this online test,
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Figure 1: System functional architecture.
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2.2. Structure of System Hardware. In order to apply WEB
technology to the teaching assistant system of physical
education curriculum and make it play the most inﬂuential
role, it should have a stable and reliable hardware structure.
The details are described in Figure 4.
2.2.1. Design and CGI Implementation of Embedded WEB
Server. The design and implementation methods are elaborated in this section.

Figure 4: Overall structure of system hardware.

(1) Implementation Method in Multitask Environment. A
common gateway interface (CGI) can provide a channel to
execute external programs in an embedded WEB server. This
kind of server technology makes the interaction between
browser and server. CGI program belongs to an external
program, which needs to be compiled into an executable ﬁle

(2) Callback CGI Function. Combined with applying the
embedded system, considering the need to deal with many
user requests and the need to improve the parallel processing
speed, reducing the size of the application is very important.
In this paper, the speciﬁc way to reduce the size of the
application is to integrate the traditional CGI application
and the embedded Web server module, which can fundamentally reduce the length of the application [16, 17]. In the
speciﬁc implementation process, the main function (generally the main function) in each traditional CGI application
is transformed into a callback function inside the embedded
Web server. The embedded Web server is responsible for the
callback CGI function after analyzing HTTP requests, as
shown in Figure 6.
2.2.2. Large-Scale Hierarchical Information Visualization
Method. The man-machine interface in the overall hardware structure of the system realizes the interaction between
the user and the teaching assistant system of physical education through the large-scale hierarchical information
visualization method.
(1) The Radial Drawings Algorithm. The application of the
Radial Drawings algorithm can be combined with information visualization technology, hyperbolic browser technology, etc. and ultimately make the layout eﬀect of the
teaching assistant system of physical education curriculums
more in line with the user’s visual cognition. The implementation of the algorithm is very similar to the rooted tree
drawing algorithm. Firstly, the root node of the tree
structure to be drawn is selected according to the leaf
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to run on the server. Its application structure is described in
Figure 5. The browser transmits the data input by the user to
the WEB server. The WEB server uses Stdin to transmit the
data to the CGI program. After the CGI program is executed,
it may access some documents storing the data. Finally,
Stdout is used to output the structure ﬁle in HTML form,
transmitted back to the browser through the WEB server and
displayed to the user [14, 15].
CGI implementation in a multitasking environment is
mainly accomplished by HTTPD (such as Apache, uClinux
httpd). HTTPD ﬁrst accepts the HTTP request from the
WEB server’s analysis and then fork () processes the request.
In the subprocess fork (), the corresponding CGI program
will be called according to the URL. Before using subprocess
to call CGI program, I/O pipeline and CGI environment for
the subprocess to communicate with CGI application program are created, and standard I/O of CGI application
program is closed. The newly created I/O pipeline description word is converted to the standard I/O description
word. Then the request is sent to the input pipeline of the
CGI application program so that CGI can read and write the
pipeline as it operates the standard I/O pipeline.
The advantage of the multitasking CGI implementation
method is that it has large throughput. It can process
multiple requests in parallel and has a small system overhead, and the size of CGI is easy to control.
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Figure 6: Callback CGI function.

pruning algorithm, and the root node is placed in the center
of the physical display area. The nonroot nodes are arranged
on a series of concentric circles, with the root node as the
center. The subtree of the root node is drawn in the wedgeshaped area, and the angle of the wedge-shaped area is
determined according to the size of the subtree node. The
rendering eﬀect of the algorithm is shown in Figure 7.
(2) Implementation Mechanism of Radial Drawings Algorithm. The core idea of the algorithm is that if T contains leaf
nodes, then remove all the leaf nodes in the tree T, and then
form a new tree by the remaining nodes, which is deﬁned as
T′ ; perform recursion of this process until the ﬁnal layout
tree does not contain leaf nodes, then deﬁne the center of the
new tree as the tree center of the layout tree [18].
Assume that the radius of the inner circle of the node
with v as the center is known; assuming that the radius
growth of the concentric circle is a ﬁxed value, that is, the
value of is a ﬁxed value. In that case, the angle α of the wedgeshaped area can be calculated, expressed as τ(ρ), and the
calculation formula is as follows:
ρ
.
ρ+δ

τ(ρ) � 2 ∗ cos− 1 

(1)

The Radial Drawings algorithm is implemented recursively. The symbol of the core step of the algorithm is
DrawSubtree(v, ρ, α1 , α2 )where v represents the root node of
the layout subtree and ρ represents the radius of the concentric circle. The node v is located; α1 and α2 represents the
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(c) For each child nodeuof the nodev, recursively call the
following algorithm:

Figure 7: Example of Radial Drawing algorithm.

starting and ending angles of the wedge-shaped area occupied by the subtree of node v. Through the corresponding
symbol convention, the calculation equation for the angle of
the wedge-shaped area of node, and the representation
method of recursive program, the detailed ﬂow of the algorithm is obtained, which is described as follows:
Input: random tree T � (V, E);
Output: Radial Drawings layout;
Algorithm: if the center of the tree is a node,
call algorithm DrawSubtree(v, 0, 0, 2 ∗ π); if the
center of the tree is d(u, v), call algorithms
DrawSubtree(u, (δ/2), (3π/2), (π/2)),
DrawSubtree(u, (δ/2), (3π/2), (π/2)),
DrawSubtree(v, ρ, α1 , α2 ).
(a) Calculate the position of the nodevand express it in
polar coordinates.
α + α2
p � ρ, 1
(2)
.
2
(b) Calculate τ(ρ), if τ(ρ) < α2 − α1 , calculate formula
(3), and deﬁne the initial angle of a subtree, as shown
in formula (4):
τ(ρ)
z�
,
w(v)
α�

α1 + α2 − τ(ρ)
.
2

(3)

(4)

Otherwise, calculate formula (5) and deﬁne the
initial angle of subtree as α←α1 .
α − α1
.
z← 2
(5)
w(v)

DrawSubtree(u, ρ + δ, α, α + z ∗ w(u)),

(6)

z←α + z ∗ w(u).

(7)

(3) Improved Radial Drawings Algorithm. Radial Drawings
algorithm has diﬃculty in ensuring that the ﬁnal generated
random tree has good uniformity. If there is a volatile situation, it will lead to a tremendous waste of display area.
Therefore, to maintain the advantages of the original algorithm and meet the research of large-scale hierarchical
information visualization method, we have proposed an
unequal space rendering algorithm to improve the performance of the original algorithm.
In the graphics drawn by the algorithm, the equal space
characteristic in the ring drawing algorithm is improved so
that the space between the concentric circles drawn ﬁnally
realizes the unequal characteristic. According to the characteristics of the algorithm itself, the unequal spacing
characteristics make the algorithm more apparent in the
ﬁnal performance. They can well maintain the user’s cognitive bitmap [19, 20]. The improved algorithm adds the
interaction mechanism to each node. It adds the scale change
mechanism in the program to realize the continuous change
of control parameters. It can realize the transformation of
image layout according to the expected radius and scale
parameters in the layout to choose the focus circle according
to their interests. Under the eﬀect of parameters, the overlap
rate of nodes in the graph will change with the parameters.
Finally, it can minimize the overlap between nodes in information visualization layout rules.
In the improved Radial Drawings algorithm, the nodes
in the same depth are still placed on the same ring, but the
spacing between rings is no longer equal. It is based on an
equal ratio sequence of given points as the variation of ring
spacing. Taking the focus ring as the center, the internal and
external rings of the focus ring increase and decrease based
on the initial radius. The given value of the ring spacing can
be calculated during the initial layout, and the proportional
value of increase and decrease is limited in the range of [−1,
1] [21]. The variables used in the algorithm are deﬁned as
follows:
ρ2 : The node radius with the expected depth of 2 is used
to prevent the radius of the concentric circle with the
depth of 2 from being reduced to 0 so that it coincides
with the central root node. During the algorithm’s
execution, the minimum value of the expected radius
and the calculated radius are selected as the radius of
the concentric circle with a depth of 2.
h: The variation of loop spacing in interactive
navigation.
sr : The scale value of the spacing change in the unequal
spacing rendering algorithm, in the range of [−1, 1].
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The core idea of the algorithm is that the radius of the
concentric circle in the initial layout increases with h; that is,
the radius of the concentric circle of the node with depth k is
ρk � (k − 1)h. Assuming the depth of the concentric circle of
the focus is m, the calculation formula of the radius in the
improved algorithm is as follows:
m−k−1

⎪
⎧
i
⎪
⎪
ρm −  h∗ sr  ,
⎪
⎪
⎪
⎪
i�0
⎪
⎨
ρk′ � ⎪ ρm ,
⎪
⎪
⎪
k−m−1
⎪
⎪
⎪ ρ +  h∗ s i ,
⎪
⎩ m
r

m > k,
m � k,

(8)

m < k.

A � [m − 2, ..., 2, 1, 0],

(12)

B � [maxDepth − m − 1, ..., 0].

(13)

The modiﬁcation of formula (8) is as follows:
m−k−1
⎪
⎧
A[i]
⎪
⎪
ρ
−
 h∗ sr  , m > k,
⎪
m
⎪
⎪
⎪
i�0
⎪
⎨
m � k,
ρk′ � ⎪ ρm ,
⎪
⎪
⎪
k−m−1
⎪
⎪
B[i]
∗
⎪
⎪
⎩ ρm +  h sr  , m < k.

(14)

i�0

i�0

The above formula is deﬁned as when the scaling ratio is
greater than 0. With the focus circle as the center, the change
of the radius of the concentric circles on both sides presents a
decreasing trend in turn. The change mode is that the radius
of the inner concentric circles of the focus circle takes the
radius of the focus circle as the reference value and decreases
the change of the product of h and scale in turn. The radius of
the outer concentric circles takes the radius of the focus
circle as the reference value. It increases the change of the
product of h and scale in turn. According to the formula
analysis, the concentric circles on both sides of the focus
spread to both sides.
In formula (8), the radius of the focus circle can be
considered, which is not enough to lay out all nodes in the
hierarchy under normal circumstances. Suppose that the
radius of the drawing origin is r, the radius of the focus circle
is ρk , and the number of nodes on the focus circle is num; the
judgment formula is as follows:
2 ∗ π ∗ ρk > num ∗ 2r.

(9)

A change is selected to the radius of the focus circle. The
change is deﬁned as the radius of the focus circle is R, and the
maximum displayable radius of the physical display area is
maxR. When the change h and the scale sr are selected, the
radius of the focus circle can be expanded according to
formula (10). The calculation formula of the change Δρk is as
follows:
maxDepth−k

Δρk � max R − ρk −



∗

i

h sr  .

(10)

i�0

The following formula can give the calculation of the
value h of the above formula:
ρm − ρ2
h � m−2
(11)
i.
i�0 sr 
Formula (8) is modiﬁed, with the focus circle as the
center, and the ring spacing presents an increasing trend. In
this case, it is assumed that the scale provided by the outside
is negative, and two arrays are required. Assuming that A
and B mark the exponent of the radius change of the inner
and outer concentric circles, the deﬁnition of the array is as
follows:

In the above formula, the value of h can be generated
dynamically; i.e., the h values on both sides of the focus circle
are calculated, respectively:
hin �

hout �

ρm − ρ2
m−2
i�0 sr 

i,

ρmaxDepth−ρm
.
maxDepth−m
i
sr 
i�0

(15)

(16)

It can be concluded from formula (14) that when the
radius changes in this way, the ring spacing between the
concentric rings on both sides of the focus circle shows
an increasing trend, which will increase the clarity of the
rings near the focus circle. Combining (8) and (14) gives
the fact that the two kinds of equation corrections are
based on the focus circle as the center to spread to both
sides or shrink to the center; that is, the change direction
of the radius of the concentric circles on both sides is the
same. For the ﬁgure modiﬁed by formula (14), when the
distance between the two sides of the focus circle changes
very little, the nodes on both sides will coincide with the
focus circle. The changing trend of the radius on both
sides can be taken as a phase. In the same direction, the
distance between the inner concentric rings increases
with the reference of the focus ring. In contrast, the
distance between the outer concentric rings decreases
[22, 23]. The formula is modiﬁed as follows:
m−k−1
A[i]
⎪
⎧
⎪
ρm − i�0 hin ∗ sr   m > k
⎪
⎪
⎨
ρk′ � ⎪ ρm m � k
⎪
⎪
⎪
⎩ ρ + k−m−1 h ∗ s i m < k
out
r
m
i�0

(17)

After the algorithm is modiﬁed by formula (17),
the nodes on the focus circle will become more apparent
in theory. At the same time, due to the overall enlargement of the internal radius, all nodes on the internal
concentric circle will become more apparent. The radius
change of the outer concentric circle of the focus
circle will show a decreasing trend from the focus circle.
It can eﬀectively prevent the coincidence of the nodes on
both sides of the focus circle and the nodes on the focus
circle.
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3. Results Analysis
Taking 500 junior students and 20 PE teachers of computer
major in a university as the experimental objects, the effectiveness and feasibility of the Web-based PE teaching
assistant system are veriﬁed. The computer hardware test
environment is shown in Table 1.
The experiment tests the function completion of the
online learning subsystem and the online examination
subsystem and designs a comparative experiment. The engineering graphics mobile teaching assistant system based
on the augmented reality technology (referred to as augmented reality technology system) in reference [6] and the
hybrid teaching assistant system based on learning behavior
analysis (referred to as learning behavior analysis system) in
reference [8] are selected as the comparison system of this
system. The function completion of the online learning
subsystem and online examination subsystem of the three
systems is described in Table 2, where success means
completed and fail means not completed.
In order to ensure the preciseness and reliability of the
test, the test process needs to be simulated many times.
According to Table 2, all the functions of the online learning
subsystem and the online examination subsystem of the
system have been realized. The test results of the four
functions of the augmented reality system, i.e., curriculum
selection, download resources, test paper generation, and
curriculum selection examination, are not completed. It can
not meet the needs of users. The test results of six functions
of the learning behavior analysis system, i.e., course selection, homework submission, class management, test paper
generation, examination selection, and examination record,
are incomplete, and the system function integrity is lacking.
Comparing these data, we can see that the system’s function
in this paper is the most comprehensive, which can better
achieve the needs of physical education teaching and make
the teaching management of physical education more
convenient and faster.
The processing speed of the three systems under a different number of users is tested, and the results are described
in Figure 8.
The analysis in Figure 8 shows that the processing speed
of the three systems increases with the increase of the
number of users. However, the processing speed of the
proposed system rises very slowly and is always less than
0.4 s. When the number of users is less than 200, the access
speed of the three systems is relatively close. When the
number of users is more than 200, the processing speed of
the augmented reality system increases rapidly. It then
gradually tends to be stable, when the number of users
increased to 800. The processing speed increased to about
1.1 s. The processing speed of learning behavior analysis
system continued to rise rapidly; when the number of users
increased to 800, the processing speed reached 1.5 s.
Comparing these data, we can see that the system’s processing speed in this paper is the fastest, which can provide
more eﬃcient services for users.
The overhead of the three systems under a diﬀerent number
of users is tested, and the results are described in Figure 9.
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Table 1: Computer hardware test environment.
Parameter
Graphics card
Processor
Main frequency of processor
Memory
Memory type
Hard disk type
Hard disk space
Operating system
Browser version

Details
Intel HD 4000
Intel core i3 2.4 GHz
3.20 GHz
8.00 GB
DDR4
WD10EXEX 500G
Above 20 GB
Windows 10
IE6.0

In this paper, the system’s energy consumption is less
than 500 kW/h, and the energy consumption of the system is
less than 100 KW/h. However, the energy consumption of
augmented reality systems is not aﬀected by the number of
users and tends to be stable. Therefore, it can be shown that
the proposed system has reduced overhead and better overall
performance. Next is the augmented reality system, the
learning behavior analysis system has the most signiﬁcant
overhead, and the performance needs to be improved.
The page quality of the three systems under a diﬀerent
number of nodes is tested, and the results are described in
Figure 10.
From the analysis of Figure 10, we can see that the
resolution of the three systems increases with the increase of
the number of nodes. However, this paper’s increase is the
largest and always at the highest value. When the number of
nodes increases to 1000, the resolution is 700 dpi. The
resolution and rising trend of the augmented reality system
are close to the proposed system. When the number of nodes
increases to 1000, the resolution is 550 dpi. The resolution of
learning behavior analysis system is relatively low. When the
number of nodes increases to 1000, the resolution is 350 dpi.
Therefore, it is evident that the page quality of the proposed
system is higher, and the page eﬀect is more in line with the
user’s visual cognition.
Basketball, football, table tennis, synchronized swimming, and other 10 items are set as the subjects of physical
education curriculums to test the inﬂuence of the system in
this paper on the performance of 5 students, and the results
are shown in Table 3.
By analyzing Table 3, it can be found that most of the ﬁve
students’ scores in 10 subjects are lower than 90 before using
the proposed system. The highest and lowest scores are 94
and 65, respectively. After using the system in this paper, the
scores of the ﬁve students in 10 subjects are all above 90, the
score of students’ free ﬁght is full, and the scores of all
subjects have made great progress compared with before.
Therefore, the practical application of the system in this
paper can greatly improve the quality of students’ learning,
and its auxiliary eﬀect is very signiﬁcant.
The recall rate of curriculum scheduling data and curriculum selection data in this paper is tested. 10 subjects are
represented by numbers 1–10, and the results are described
in Figure 11.
The analysis of Figure 11 shows 10 diﬀerent physical
education subjects. The recall rate of the curriculum
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Table 2: Comparison of subsystem function completion.
The paper system
Success
Success
Success
Success
Success
Success
Success
Success
Success
Success
Success
Success
Success

An augmented reality technology system
Success
Success
Fail
Success
Fail
Success
Success
Success
Fail
Success
Fail
Success
Success

1.6
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Figure 8: Comparison of processing speed results.
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Figure 9: Comparison of system overhead results.
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Figure 10: Comparison of page quality results.

Table 3: Comparison of student achievement results.

Basketball
Football
Table Tennis
Synchronized
swimming
Badminton
Aerobics
Tennis
Free ﬁght
Taekwondo
Taiji boxing

Student 1 (unused
grades/used grades)
85/93
79/90
72/91

Student 2 (unused
grades/used grades)
91/96
87/93
81/90

Student 3 (unused
grades/used grades)
68/93
76/88
72/90

Student 4 (unused
grades/used grades)
67/90
69/91
74/95

Student 5 (unused
grades/used grades)
65/94
68/91
78/92

91/95

89/98

92/95

82/94

72/96

84/95
78/92
80/93
90/97
85/96
71/90

90/95
70/92
69/90
88/93
82/99
84/96

87/99
83/92
80/98
84/96
83/91
78/91

81/93
90/95
88/93
89/98
87/91
79/86

89/93
81/98
87/90
88/90
94/100
76/93

100
98
96
Recall ratio (%)

Subject

94
92
90
88
86
84

0
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2

3

4

5
6
Subject
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8

9

10

Timetable data
Data of course selection

Figure 11: Recall ratio of curriculum scheduling data and curriculum selection data.
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scheduling data and curriculum selection data of the system
in this paper is higher than 96%, and the highest is 98%.
Therefore, it can be shown that the system has good data
analysis ability. It can provide a convenient way for teachers
and administrators to view the curriculum situation and
greatly improve the work eﬃciency of physical education
teachers. Moreover, teachers can also prepare the curriculum content in advance according to the students’ curriculum selection situation to improve the teaching quality and
make the teaching assistant eﬀect of this system.

4. Conclusion
In the information construction of physical education
teaching management, we have used modern education
concepts and integrated computer networks and multimedia
technology. We designed the proposed system based on
integrating the above technologies, achieved a more convenient and eﬃcient system, and improved physical education quality. This paper designs a Web-based teaching
assistant system of physical education curriculum. The
content that needs to be presented is provided to users
through the cooperation of the data layer, storage layer,
transmission layer, and application layer. Through the experimental analysis, the system has comprehensive functions, processing speed. Energy consumption can reach a
better standard, and the page quality is high. The page eﬀect
is in line with the user’s visual cognition. The practical
application of the system can signiﬁcantly improve the work
eﬃciency and teaching quality of physical education
teachers. Compared with the tedious and traditional
teaching mode, the vividness, diversity, and comprehensiveness of the system signiﬁcantly aﬀect students’ learning
enthusiasm and academic performance. In the future, the
system can be further improved to make it widely used in
physical education teaching management.
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