J. Electrical Systems 20-9s (2024): 619-625

L Xiaohu Xu Optimization of Online Assisted
2 Shuai Meng Teaching Mode of College
Students’ Sports Based on Journal of
Reinforcement Learning --Taking (gfzs“,:f‘s“'

"LeDuoSpace APP" as an
Example

Abstract: - This study investigates the optimization of the online assisted teaching mode for college students' sports using
reinforcement learning principles, with a focus on the "LeDuoSpace APP" platform as a case study. In response to the growing demand
for innovative approaches to sports education in online environments, this research explores how reinforcement learning techniques
can enhance user engagement, skill acquisition, and satisfaction within digital learning platforms. Leveraging data collected from the
"LeDuoSpace APP," the study employs a rigorous experimental design to evaluate the effectiveness of the optimized teaching mode
in comparison to traditional instructional methods. Statistical analysis reveals significant improvements in user engagement metrics,
including a 67% increase in average session duration and a 40% rise in weekly active users. Furthermore, users exposed to the
optimized teaching mode demonstrate a 25% improvement in average skill proficiency scores, highlighting the efficacy of personalized
instruction and adaptive feedback mechanisms. Qualitative feedback from user satisfaction surveys further validates the positive
impact of the reinforcement learning-based teaching mode on the overall learning experience. These findings contribute to the growing
body of literature on the intersection of technology and education, offering insights into the potential of reinforcement learning to
revolutionize sports education in online environments.

Keywords: Online Assisted Teaching, Sports Education, Reinforcement Learning, LeDuoSpace APP, Adaptive
Learning, Digital Learning.

. INTRODUCTION

In recent years, the integration of technology into education has catalyzed a paradigm shift in the traditional modes
of teaching and learning. Particularly in the realm of physical education at the collegiate level, the advent of online-
assisted teaching modes presents both opportunities and challenges. As universities and colleges worldwide grapple
with the complexities of remote learning, optimizing these platforms becomes paramount for ensuring the efficacy
of sports education [1]. This paper delves into the optimization of the online-assisted teaching mode for college
students' sports, employing a novel approach based on reinforcement learning [2]. With a focus on the
"LeDuoSpace APP" as a case study, they explore how reinforcement learning techniques can enhance the
effectiveness of online sports instruction, fostering engagement, skill acquisition, and overall learning outcomes

[3].

The emergence of digital platforms like the "LeDuoSpace APP" has revolutionized the landscape of sports
education, offering students unprecedented access to instructional materials, interactive exercises, and virtual
coaching sessions [4]. However, despite its potential, optimizing these platforms to cater to the diverse needs and
learning styles of college students remains a pressing concern. Reinforcement learning, a branch of artificial
intelligence that enables agents to learn optimal behaviour through interaction with their environment, presents a
promising avenue for addressing the shortcomings of current online-assisted teaching modes [5]. By leveraging
reinforcement learning algorithms, educators can adapt and personalize the learning experience in real time,
tailoring instruction to individual student preferences, abilities, and progress [6].

Through a comprehensive analysis of the "LeDuoSpace APP" and its underlying framework, this study seeks to
identify areas for improvement and propose innovative solutions informed by reinforcement learning principles.
By harnessing the power of data-driven insights and adaptive algorithms, they aim to enhance the efficacy and
accessibility of online sports education, empowering college students to achieve their full potential in both physical
and cognitive domains. In essence, this research endeavours to bridge the gap between traditional pedagogy and
emerging technology, paving the way for a more dynamic and inclusive approach to college students' sports
education. By embracing the principles of reinforcement learning and leveraging digital platforms like the
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"LeDuoSpace APP," they aspire to revolutionize the way sports are taught, learned, and experienced in the modern
educational landscape [7].

Il.  RELATED WORK

One line of research focuses on the utilization of digital platforms and virtual environments to simulate real-world
sports experiences and facilitate interactive learning. For example, Researchers investigated the efficacy of virtual
reality (VR) simulations in improving motor skills and decision-making abilities in soccer players. Their findings
highlighted the potential of immersive technologies to supplement traditional training methods and enhance skill
acquisition [8].

Additionally, research in the field of gamification has demonstrated the effectiveness of incorporating game-like
elements and mechanics into online sports education platforms. Studies explored the impact of gamified elements,
such as points, badges, and leaderboards, on user engagement and motivation in sports-related applications. These
findings underscore the importance of leveraging game design principles to foster intrinsic motivation and
sustained participation in online learning environments [9].

Furthermore, the application of machine learning and artificial intelligence techniques, particularly reinforcement
learning, has garnered significant attention in the context of optimizing teaching modes and personalizing learning
experiences. For instance, Researchers proposed a reinforcement learning-based approach to adaptively adjust the
difficulty level of physical exercises in a mobile fitness application. Their study demonstrated the feasibility of
using reinforcement learning algorithms to dynamically tailor the learning content to individual user capabilities
and preferences [10].

Moreover, recent advancements in data analytics and user modeling have enabled researchers to gain deeper
insights into user behaviours, preferences, and learning trajectories within online educational platforms. Studies
employed data-driven approaches to analyze student interactions and engagement patterns in Massive Open Online
Courses (MOOCs). By leveraging data analytics techniques, such as clustering and predictive modeling, these
studies identified factors influencing student performance and proposed personalized interventions to enhance
learning outcomes [11].

In addition to the aforementioned research avenues, several studies have investigated the role of social interaction
and peer collaboration in online sports education platforms. For instance, Researchers explored the impact of social
features, such as forums and discussion boards, on user engagement and knowledge sharing in a sports training
application. Their findings underscored the importance of fostering a sense of community and facilitating peer-to-
peer interaction to enhance the learning experience and motivation of users [12].

Furthermore, research in the field of adaptive learning systems has yielded promising results in tailoring
instructional content and activities to individual learner characteristics and needs. Studies investigated the
effectiveness of adaptive learning environments in various domains, including mathematics and computer science.
By dynamically adjusting the difficulty level and sequence of learning materials based on learner performance and
preferences, these systems demonstrated significant improvements in learning outcomes and engagement [13].

Moreover, the integration of multimedia and interactive elements has emerged as a prominent trend in online sports
education platforms, aiming to enhance engagement and comprehension of complex concepts. They developed a
multimedia-rich learning environment for basketball coaching, incorporating video tutorials, interactive diagrams,
and virtual simulations. Their study highlighted the effectiveness of multimedia-enhanced instruction in improving
skill acquisition and knowledge retention among athletes and coaches [14].

I1l. METHODOLOGY

To optimize the online-assisted teaching mode for college students' sports using reinforcement learning, a
structured and iterative approach is essential. This methodology encompasses several stages, each designed to
gather data, analyze insights, implement interventions, and evaluate outcomes. Leveraging the "LeDuoSpace APP"
as a case study, the following paragraphs outline the detailed methodology employed in this research. The first step
involves collecting relevant data from the "LeDuoSpace APP" platform, including user interactions, performance
metrics, and feedback. This data encompasses a wide range of variables, such as user demographics, engagement
patterns, skill proficiency levels, and learning preferences. Additionally, qualitative data, such as user comments
and reviews, provides valuable insights into user experiences and perceptions.
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Fig 1: Reinforcement Learning.

Once collected, the raw data undergoes preprocessing to ensure consistency, accuracy, and relevance. This involves
cleaning the data to remove errors, inconsistencies, and outliers, as well as transforming it into a format suitable
for analysis. Data preprocessing techniques, such as normalization, feature scaling, and dimensionality reduction,
are applied to enhance the quality and usability of the dataset. With the preprocessed data in hand, the next step
involves conducting a comprehensive analysis to extract meaningful insights and patterns. Statistical techniques,
data mining algorithms, and machine learning models are employed to uncover correlations, trends, and
dependencies within the dataset. Descriptive analytics techniques, such as exploratory data analysis (EDA) and
visualization, provide a holistic understanding of the data distribution and characteristics.

Based on the insights gained from the analysis, reinforcement learning models are developed to optimize the online-
assisted teaching mode of college students' sports. Reinforcement learning algorithms, such as Q-learning, deep Q-
networks (DQN), and policy gradient methods, are tailored to the specific context of sports education within the
"LeDuoSpace APP" platform. These models incorporate feedback mechanisms to iteratively learn and adapt to
user behaviours, preferences, and performance metrics. Following the development of reinforcement learning
models, the optimized teaching mode is implemented within the "LeDuoSpace APP" platform. This involves
integrating the trained models into the existing infrastructure, enabling real-time adaptation and personalization of
the learning experience. User interfaces, recommendation systems, and interactive features are designed to facilitate
seamless interaction between students and the platform.

Throughout the implementation phase, continuous monitoring and evaluation are conducted to assess the
effectiveness and performance of the optimized teaching mode. Key performance indicators (KPIs), such as user
engagement, skill improvement, and satisfaction levels, are tracked and analyzed to measure the impact of the
interventions. User feedback mechanisms, such as surveys, interviews, and usability tests, provide valuable insights
into user perceptions and preferences. The final stage of the methodology involves evaluating the outcomes of the
optimization process and validating the effectiveness of the proposed interventions. Quantitative metrics, such as
accuracy, precision, and recall, are used to assess the performance of the reinforcement learning models in
optimizing the teaching mode. Qualitative feedback from users and domain experts further validates the practical
utility and efficacy of the interventions. Through rigorous evaluation and validation, this methodology ensures that
the optimized online assisted teaching model meets the diverse needs and preferences of college students in the
realm of sports education. By combining data-driven insights with reinforcement learning techniques, the
"LeDuoSpace APP" platform can evolve into a dynamic and adaptive learning environment, empowering students
to enhance their skills, achieve their goals, and engage more deeply with sports education.
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IV. EXPERIMENTAL SETUP

The experimental setup for this study aimed to rigorously evaluate the effectiveness of the optimized teaching
mode based on reinforcement learning principles within the "LeDuoSpace APP" platform. To ensure the validity
and reliability of the results, a controlled experimental design was implemented, incorporating both quantitative
and qualitative measures.

The experimental group consisted of college students enrolled in sports education courses who were exposed to
the reinforcement learning-based teaching mode, while the control group received instruction through traditional
methods. The study employed a pre-test/post-test design, where baseline assessments were conducted before the
intervention, and follow-up assessments were administered afterwards to measure changes in user engagement,
skill proficiency, and satisfaction.

The average session duration and frequency of interactions within the "LeDuoSpace APP" platform were recorded
and analyzed to quantify user engagement. The average session duration was calculated as the total duration of
user sessions divided by the number of sessions. Mathematically, it can be represented as:

% Session Duration

Average Session Duration — < -
Number of Sessions

Similarly, the frequency of interactions was measured by counting the number of logins or interactions per user per
week. This metric provided insights into the extent of user participation and the level of sustained engagement with
the platform.

Moreover, users' performance in various sports-related activities and exercises was evaluated using standardized
assessment tools to assess changes in skill proficiency levels. The average skill proficiency score was calculated
as the percentage of correctly performed actions or tasks out of the total possible score. Mathematically, it can be
expressed as:

A vrarags Qe R ST i A N Total Score 07
Average Skill Proficiency(%) Manimim Posaibls Seare =< 10070
Furthermore, user satisfaction with the teaching mode and overall learning experience was assessed through
surveys and interviews administered post-intervention. Participants were asked to rate their satisfaction levels on a
Likert scale, with responses ranging from "strongly disagree" to "strongly agree." The percentage of users
expressing high levels of satisfaction (e.g., "agree" or "strongly agree") was calculated to quantify user satisfaction.

By employing a robust experimental setup and utilizing mathematical equations to quantify key metrics, this study
aimed to provide rigorous evidence of the effectiveness and impact of the reinforcement learning-based
optimization of the online assisted teaching mode within the "LeDuoSpace APP" platform.

V. RESULTS

The statistical analysis of the data collected from the "LeDuoSpace APP" platform revealed several key insights
into user engagement, performance metrics, and the effectiveness of the optimized teaching mode based on
reinforcement learning principles. Firstly, an examination of user engagement metrics indicated a significant
increase in the average session duration and frequency of interactions following the implementation of the
optimized teaching mode. Specifically, the average session duration increased from 15 minutes to 25 minutes,
reflecting a 67% improvement in user engagement. Moreover, the number of weekly active users surged by 40%,
demonstrating a substantial enhancement in user participation and sustained usage of the platform.

Table 1: Performance improvements among users exposed to the optimized teaching mode.

Metric Pre- Post-Intervention Improvement
Intervention

Average Session Duration 15 25 67%
(min)
Weekly Active Users 500 700 40%
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Average Skill Proficiency (%) 60 75 25%

User Satisfaction (%) - 85 -

Furthermore, an analysis of performance metrics, such as skill proficiency levels and learning outcomes,
demonstrated notable improvements among users exposed to the optimized teaching mode. A comparison of pre-
and post-intervention assessments revealed a statistically significant increase in the average scores of users across
various skill categories, including agility, strength, and technique. Specifically, the average skill proficiency score
improved from 60% to 75%, representing a 25% enhancement in overall performance. Additionally, user
satisfaction surveys conducted post-intervention yielded overwhelmingly positive feedback regarding the usability,
effectiveness, and overall learning experience of the "LeDuoSpace APP" platform. Over 85% of respondents
expressed high levels of satisfaction with the personalized recommendations, interactive features, and adaptive
learning pathways offered by the platform. Moreover, qualitative feedback highlighted the perceived value of the
reinforcement learning-based teaching mode in addressing individual learning needs and fostering a sense of
progression and achievement among users.

Performance Improvement

Average Skill Proficiency (%)

Weekly Active Users

Metrics

Average Session Duration (min) —

0% 10% 20% 30% 40% 50% 60% 70%
Improvement (%)

Fig 2: Performance Improvement.

Moreover, a comparative analysis between the optimized teaching mode and traditional instructional methods
revealed significant advantages in terms of user engagement, skill acquisition, and learning outcomes. Users
exposed to the reinforcement learning-based teaching mode reported higher levels of motivation, enjoyment, and
self-efficacy compared to those following conventional teaching approaches. Furthermore, objective performance
assessments indicated superior gains in skill proficiency and retention among users in the experimental group,
reaffirming the efficacy of the optimized teaching mode. The statistical results provide compelling evidence of the
effectiveness of the reinforcement learning-based optimization of the online assisted teaching mode for college
students' sports within the "LeDuoSpace APP" platform. By leveraging data-driven insights and adaptive
algorithms, the platform succeeded in enhancing user engagement, improving skill acquisition, and fostering a
positive learning experience. These findings underscore the potential of reinforcement learning techniques to
revolutionize sports education in online environments, paving the way for more personalized, effective, and
engaging learning experiences for college students.

VI. DISCUSSION

The statistical results obtained from the evaluation of the optimized teaching mode based on reinforcement learning
principles within the "LeDuoSpace APP" platform offer valuable insights into its effectiveness and implications
for sports education. This discussion examines the key findings in the context of existing literature, addresses
limitations, and explores future research directions.
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The substantial increase in user engagement metrics, including average session duration and frequency of
interactions, underscores the efficacy of the reinforcement learning-based teaching mode in fostering sustained
user participation. The observed 67% improvement in average session duration and 40% increase in weekly active
users suggest that the personalized recommendations and adaptive learning pathways implemented within the
platform resonated with users, resulting in enhanced engagement. These findings align with previous research
emphasizing the importance of interactivity, personalization, and gamification in online learning environments,
highlighting the potential of reinforcement learning techniques to optimize user engagement in sports education.

Moreover, the significant improvement in skill proficiency levels among users exposed to the optimized teaching
mode further validates its efficacy in enhancing learning outcomes. The 25% increase in average skill proficiency
scores across various sports-related activities reflects the tangible impact of personalized instruction and adaptive
feedback mechanisms on skill acquisition. This finding is consistent with previous research demonstrating the
effectiveness of adaptive learning systems in tailoring instruction to individual learner needs and improving
learning outcomes. By dynamically adjusting the difficulty level and sequence of learning materials based on user
performance and preferences, the reinforcement learning-based teaching mode facilitated more efficient and
effective skill development. Additionally, the overwhelmingly positive user satisfaction ratings highlight the
perceived value and utility of the optimized teaching mode within the "LeDuoSpace.

VII. CONCLUSION

This study demonstrates the effectiveness of optimizing the online assisted teaching mode for college students'
sports using reinforcement learning principles within the “"LeDuoSpace APP" platform. Through a rigorous
experimental approach, they have shown that personalized instruction, adaptive feedback mechanisms, and
interactive features enabled by reinforcement learning techniques significantly enhance user engagement, skill
acquisition, and satisfaction. The substantial improvements in user engagement metrics, including average session
duration and frequency of interactions, underscore the platform's ability to foster sustained participation and active
learning. Moreover, the significant enhancements in skill proficiency levels among users exposed to the optimized
teaching mode highlight the tangible impact of personalized instruction and adaptive learning pathways on learning
outcomes.

The overwhelmingly positive feedback from user satisfaction surveys further validates the efficacy and value of
the reinforcement learning-based teaching mode in enhancing the overall learning experience. These findings have
implications for the broader field of sports education, emphasizing the importance of leveraging technology and
data-driven approaches to create dynamic, adaptive, and engaging learning environments. Moving forward, future
research could explore additional applications of reinforcement learning in sports education, such as fine-tuning
instructional content based on real-time performance data, integrating virtual reality simulations for immersive
learning experiences, and facilitating peer collaboration and social interaction within online learning communities.
By continuing to innovate and iterate upon existing methodologies, they can further enhance the efficacy and
accessibility of sports education for college students in online environments, ultimately empowering them to
achieve their full potential both on and off the field.
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