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PHYSICAL EDUCATION TEACHING QUALITY EVALUATION METHOD USING
MOBILE EDGE COMPUTING IN THE ONLINE AND OFFLINE ENVIRONMENT

HUIMIN ZHANG*

Abstract. The development of different technology has impacted the different stages of human life. Additionally, with the
implication of computing technology sports and physical education can be improved. The use of mobile edge technology aids in
gathering precise data related to physical education. Therefore, a specific improvement is possible. This following analysis has
looked into the factor of mobile edge computing that aids in the evolution of physical education teaching. Moreover, the study has
focused on developing an appropriate path for the integration of MEC into PE education. By utilising Mobile Edge Computing
(MEC) technologies in both online and off-line learning contexts, this study offers a thorough way for assessing the quality of sports
teaching. The suggested approach integrates multiple characteristics and performance measures to evaluate the efficacy of physical
education instruction and participation, taking into consideration the changing educational landscape.

Key words: Mobile edge technology, Physical education, issues in implementing MEC for PE

1. Introduction. The development of physical education (PE) teaching has a vast number of factors.
For instance, there are physical as well as mental benefits of quality PE training [4]. Therefore, the following
empirical analysis has looked into the factor of physical education teaching quality evaluation method using
mobile edge computing in the online and offline environment [19]. Furthermore, through a systematic analysis
all the possible factors of the same are discussed and the results are developed based on the analysis of secondary
information. Therefore, a detailed analysis is presented in the following study.

Physical education plays a fundamental role in promoting physical health and well-being. It helps in-
dividuals develop fitness, strength, and endurance, reducing the risk of health issues such as obesity, heart
disease, and diabetes [3]. It provides a platform for students to acquire and refine a wide range of motor skills,
from basic movements to more complex sports-specific techniques. These skills contribute to overall physical
competence. Physical education instills the importance of regular physical activity, encouraging students to
adopt and maintain a healthy lifestyle throughout their lives. It fosters habits of exercise and fitness. Regular
physical activity is associated with improved mental health [5]. Physical education can reduce stress, anxiety,
and depression while enhancing mood and overall psychological well-being. Physical education fosters social
interaction and teamwork. Participation in sports and group activities helps students develop essential social
skills, such as communication, cooperation, and sportsmanship. It teaches discipline, responsibility, and time
management. Students learn the importance of punctuality, preparation, and adhering to rules, which are
valuable life skills [22].

The research offers a comprehensive approach to assess the quality of sports teaching. By integrating mul-
tiple characteristics and performance measures, it provides a robust framework for evaluating the effectiveness
of physical education instruction and participation. This contribution is valuable for ensuring that the evolving
educational landscape is well-catered to.

This research contributes as follows,

1. The study recognizes the impact of technological advancements on various aspects of human life and
extends this impact to sports and physical education.

2. The research identifies the utility of MEC technology in gathering precise data related to physical
education. This contribution underscores the significance of data-driven insights in enhancing the
teaching and learning experiences in sports and physical education.
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2. Objectives. In order to develop the analysis in a coherent manner following objectives were followed:
1. To discuss the possible factors related to the development of Physical education using mobile edge
computing
2. To look into different technology that aids in the development process of Physical education teaching
3. To analyse possible issues in the implication of mobile edge technology in the development process of
Physical education teaching
4. To discuss the possible solution for the identified problems

3. Methodology. The methodology of the following analysis deals with different elements and strata of
the empirical analysis. Moreover, all the techniques used in the process are depended on the methodology
of the study [5]. For the comprehension of factors and issues related to physical education, all the possible
factors are analysed through the collection of secondary information. Secondary data aid in the development of
research which is ethically sound and delta oriented [22]. Moreover, the process of developing a reliable result is
supported by the use of qualitative analysis. Therefore, for the holistic development of the study, a secondary
qualitative method was employed.

3.1. Elements related to the evolution of PE teaching using mobile edge computing . At the
time of analysing past literature related to computing technology for PE education, it was observed that there
are certain factors that directly or indirectly impact the implication. Following are some of the factors that are
related to the implication of computing technology for the evolution of PE teaching:

Collection and processing of real-time information. MEC enables real-time data collection and analysis of
the same [23]. Therefore, enabling the gathering and analysis of movement data from students during workouts
aid to contemplate the issues in the training.

Moreover, such information can be utilized to deliver individualized feedback, monitor development, and
instantly change the complexity of tasks [14] Additionally, classified training programs can be formulated with
the help of such specified information.

Interactive session for teaching PE. MEC is a whole system that has interactive elements such as augmented
reality (AR) and virtual reality (VR) experiences. In addition, with the implication of MCA for PE education
having a realistic experience is possible [16]. Hence, by generating realistic virtual settings in which students
may partake in a variety of physical activities, these technologies might increase students’ motivation and
engagement.

The effect of the interactive session between the PE teacher and the students is undeniable for the physical
and mental growth of the students. With the help of proper integration and communication, the issues and
problems of the students can be determined properly. The issues for the lack of understanding of the students
can be find by integrating with the students. The use of the mobile computing programming and online sources
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help to determine the personal issues of the students [25]. Giving the examples using the virtual tools attract
the students to see the examples and sometimes the examples help the students to come out from the mental
disorder. The use of the online system in the educational department increases the level of attraction of the
students and this effects on the willingness of the students. Therefore, the application of the online and offline
strategies are helpful for the growth and development of the students.

Appropriate resource allocation. During the analysis of the past literature, it was noted that process resource
allocation is a major factor that influences the MEC implication for PE. Moreover, it was noted that appropriate

Teachers’ knowledge and understanding. It was noted that the technological understanding of teachers or
coaches is essential for the effective implication of MEC technology [20]. Moreover, making decisions based on
the information collected from the MEC technology is an important part of the evolution of teaching. Hence,
training of the teachers in relation to technology is essential.

Data security. During the past data analysis it was noted that the data is an essential aspect of the evolution
and implication of MEC technology [2]. Moreover, the data breach can damage the implication of the evolution
of teaching. Therefore, securing the information is essential for such instances.
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Fig. 3.3: Architecture of MEC-based IoT technology

3.2. The real-time implication of MEC in physical education. The implementation of the MEC in
the section of the physical education helps the students for their better improvement and grow. The development
of the physical growth of the students also includes the growth of the physical, mental and emotional. One
of the most vital and important factors of the physical department is the maintenance of the discipline of the
students. Discipline is the most vital and important factor for the growth and development in the life of every
individual [19]. The practice of uncontrolled behavior becomes one of the effected on the future of the students.
Therefore, the controlling of uncontrolled behavior can be done by the application of the physical training and
discipline of the students.

The concept of physical movements is affected by the exploration of the awareness of the body and increases
the relationship among the different parts of the body. The use of the mobile device and the internet system in
the physical education system helps to increase awareness among the students [16]. The increment of awareness
about physical movement is a helpful and effective process for the future growth of the students.

The figure 3.3 of the empirical analysis shows a detailed working process of MEC technology. All of the
components of the technology can be seen in action in the above illustration. MEC technology works with
integration with IoT devices in order to work in an appropriate manner [6]. Moreover, the network can be
divided into three layers that are cloud storage, MEC networks, and terminals. The terminal works as a
mediator station and provides actionable data in the terminals where actions are taken [19]. In addition, the
server of an MCE technology acts as a storage for the data. Moreover, the server stores information thus
accurate historical data aids in the comparison of information.

Moreover, the process of simulation data indicated the accuracy of the system in order to improve training
for PE education [13]. Therefore, it can be contemplated that with the implication of MEC technology im-
provement in the development process is possible. Therefore, developing an accurate system in online as well
as offline mode is possible. Moreover, the process aids to determine the vulnerability of an athlete and points
out the gaps for the player.

3.3. Issues related to the implication of MEC for the evolution of PE training. Through the
analysis of past information, it was noted that there are certain issues related to the implication of MEC for
PE education. Such issues hinder the development of PE training and resource wastage is common in such
situations [12]. Following is a coherent discussion of the issues related to the implication of MEC for PE
education

Financial resources and accessibility. One of the major issues that can hinder the implication of MEC for
PE education is found to be financial resources [25]. The development of MEC infrastructure requires different
elements which are expensive and expensive. Lack of funding makes it difficult for institutions or schools to
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purchase the required tools and technology, which might result in an uneven distribution of MEC-enhanced PE
activities [1].

Lack of adequate knowledge of human resources. To utilize MEC-based machines and platforms success-
fully, both teachers and students need to get training [11]. Moreover, a basic meaning for handling systems
and comprehending information is essential for human resources. Thus, the lack of training can hamper the
appropriate use of such technology [18]. In addition, the influence on PE instruction can be limited by a lack
of technical skills.

Infrastructure development. The network infrastructure that MEC depends required to be strong and
dependable [7]. Network coverage issues in some areas might result in differences in who has access to MEC-
based PE instruction. For a flawless experience, it is crucial to have good connectivity [21]. Hence, it was noted
that infrastructure is the basic issue that needs to be improved for an effective evolution of the PE system.

The development of the infrastructure of the education institute and the schools helps the students in their
future growth. Developing the infrastructure of the educational institute helps the students to understand
the usefulness of the learning capabilities and activities. The recruitment of the skilled and experience PE
instructors in the educational department helps the students to grow the physical skilled. For the physical
improvement of the students, the implementation of the modern and innovative tools is very much important for
the students of the physical department [22]. Thus, the value and effect of the improvement of the infrastructure
of the educational sectors is helpful for the growth and development of the students.

Real-time information. One of the major benefits of MEC technology is that it provides a real-time per-
spective for PE education [6]. In addition, real-time information aids to analyse gaps and adapt to the situation
based on real-time data. Therefore, it can be contemplated that real-time information provided by the MEC
technology aid in the evolution of PE education teaching.

4. Results. In order to understand the impact of MEC technological enhancement on the evolution of PE
teaching a secondary analysis was conducted. Moreover, through the systematic analysis of past information,
it was contemplated that there is a high chance of improvement in PE education [24]. It was noticed that
there are certain elements in the possess of implementing MEC technology for PE education. For instance, the
collection and processing of real-time information is a major factor in the evolution. Similarly, it was noted
that training and understanding of the teachers influence the decision-making process for PE education [15].

As a result, it can be said that the use of the HBCR to assist the wearable sensors has a positive effect on
the increment of the quality of teaching. Application of the aerobic training is the most beneficial and helpful
for the educational growth of the students of physical education. The comparison between the CRF and CBCR
has no significance difference and the limitation of the symptom helps to test the observe group [9]. From the
whole study, this can be said that the outcomes of the use if CPET for the students of the physical education
made a great difference between the other students. The unusual participation of the students in the aerobic
training decreases the specification and intensity of the students. For analysing the information related to the



Physical Education Teaching Quality Evaluation Method Using Mobile Edge Computing 697

7000 —
6000

5000 -

4000 \ ”\\
3000 \\ / )’// /\\AX-/\ ~

Tt frequency

2000

1000 - —

[e] 200 400 600 800
Physical education sirmulation data
Simulation environment a

Simulation environment b
Simulation environment c

Simulationenvironment d

Fig. 4.1: Simulation data of different environments

7000 -

)

5000 - [ I‘! - \_/
YO \ =)
4000 w \/\,/>0\ /
3000 -\ ﬂf
NV

2000

6000 —H

Frequency change

T T T T
[¢] 200 400 600 800
Test sample (lower limb movements)

Random forest

Support Vector Machines
SOM neural network
Bayesian Network

Fig. 4.2: Simulation data of lower limb

implication of MEC for PE a real-time analysis was conducted. For the study, it was noted that their different
environments have different implications for the MEC system for PE education [17]. At the moment, migration
learning is required to make edge computing end servers cooperate [9].

The application of the mobile edge computing and the online system increase the capacity of the under-
standing of the students. For the students of the physical education, the proper demonstration of the physical
activity and the outcomes of the activity helps to increase the attention of the students. With the help of the
use of the mobile edge and the internet process, the education authority can be able to demonstrate the effect
and impact of the practice of the activity of the physical department of education [1]. The use of the offline
training physical students is the most effective to improve the quality of the teaching learning process. The
self-learning is the most effective and valuable for the growth and development of the students who studied the
physical education.

The figure 4.1 depicts the simulation information related to physical education. For the study, 4 different
environments subjugated the overall test. Moreover, the implication of simulation data shows that the majority
of the system’s functionalities can satisfy the system requirements [7].

The figure 4.2 is related to the low limb movement frequency changes. It can be seen that the development
of the system’s fundamental purpose can handle the administration of physical education [7]. Additionally, it
can be contemplated that a lot of sports event publicity can be immediately published to the system with the aid
of such a method. Therefore, the value of the sports education management system is progressively represented
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in terms of sports event registration, score entry, and associated sports event publicity [10]. Moreover, with the
implication of complex algorithms, a better perspective can be achieved for the test.

The simulation of the use of the offline environment in the physical education institute effect on the future
development of the children. Sometimes the teachers and mentors of the educational institute takes the students
in a educational excursion which boost the experience of the students and improve the level of understanding
of the students. The application of the super vector machine in the educational department is the one of the
most helpful and effective process and strategies for the betterment of the students [17]. The neural network
is the most beneficial for the implementation of the innovative technology in the physical department of the
physical educational institute. Thus, in the present days, the use of the online and offline computing practice
helps to increase the skilled of the students.

The figure 4.3 provides a detailed illustration related to PE in school. It can be seen that the impact of
physical education can be traced to different aspects of school education. Furthermore, through the secondary
analysis of environmental simulation, it was observed that the environment has a major impact on the implica-
tion process [8]. Moreover, the efficiency of the evolution process for the teaching of PE education has a direct
relation with the environment. It was analysed that there are certain aspects that create a hindrance to the
evolution process. Moreover, such hindrances have an influence on online as well as offline mediums [9]. For
instance, understanding the staff member has a major influence on the implication process. Additionally, the
expensive nature of the system influences the process of implication

5. Conclusion. Thus, the above analysis has coherently discussed information related to the use of MEC
technology in order to develop the PE educational strategy. Moreover, the process has highlighted various
factors related to the technology and its implication. It was established that various environments have various
impacts on the implication of MEC. Furthermore, it was established that the factors such as cost and efficiency
of human resources have a direct impact on the implication. Therefore, with effective use of the system it was
noted that certain evolution for the PE training is possible. Additionally, both online and offline modes of
training are impacted by such factors. The study emphasizes the potential positive impact of MEC technology
on the evolution of PE education. It highlights the role of real-time data collection and processing as a crucial
factor in this evolution. This implies that the use of MEC can enhance the quality and effectiveness of teaching
in the field of physical education. The study points out the effectiveness of utilizing Heart Rate-Based Cognitive
Radio (HBCR) in conjunction with wearable sensors for improving the quality of teaching. In particular, the
application of aerobic training is highlighted as a valuable educational tool. Real-time analysis is identified as a
critical tool for understanding the implications of MEC for PE education. The study recognizes that different
environments can have varying effects on the MEC system’s performance, indicating the need for adaptability
and customization.
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