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Abstract

The integration of computer internet technology into college physical education teaching has greatly enriched the teaching methods
and forms and has promoted the innovation of the physical education teaching mode. The integration of computer internet technology into
college physical education teaching mode has brought about significant innovation and improvement, enabling teachers to provide richer, more
interactive, personalized, and flexible teaching. The integration of computer internet technology in physical education teaching has opened up
new opportunities for enhancing the learning experience and improving student outcomes. This research focuses on the development of a
technological innovation that leverages deep learning techniques, specifically the Restricted Hidden Markov Model (RHMMDL), to optimize
physical education instruction. By harnessing the power of deep learning algorithms, the RHMMDL model aims to analyze and interpret
movement patterns, providing personalized feedback and guidance to students. This paper presents the conceptual framework and methodology
of the RHMMDL model, highlighting its potential benefits and implications for physical education teaching. The study also discusses the
challenges and limitations associated with the implementation of this innovative technology.

Keywords: Technological innovation, Physical education teaching, Computer internet technology, Deep learning, Restricted Hidden Markov

Model (RHMMDL), Movement analysis, Personalized feedback.

l. Introduction

Physical Education (PE) teaching is the practice of
educating students about physical activity, sports, and
fitness. It is a specialized field that involves teaching
students of all ages about the benefits of physical activity,
including the development of physical fitness, motor skills,
and social skills [1]. PE teachers develop and implement
physical education programs that are tailored to the needs
and abilities of their students [2]. They use a variety of
teaching methods to engage students in physical activity and
to help them develop a lifelong love of fitness [3]. PE
teachers may also coach sports teams, organize school-wide
fitness events, and monitor student progress and
achievement [4]. They play an important role in promoting
healthy lifestyles and encouraging students to engage in
regular physical activity both in and out of school. To
become a PE teacher, individuals typically need a bachelor's
degree in physical education or a related field, as well as
state certification or licensure [5]. In addition, PE teachers
must have excellent communication and organizational
skills, as well as a passion for promoting physical fitness
and wellness [6].

Computer and internet technology has revolutionized
the way physical education is taught and learned. The use of
computer software, internet-based tools, and digital devices
has made it possible for physical education teachers to

IJRITCC | June 2023, Available @ http://www.ijritcc.org

provide more engaging, personalized, and effective
instruction to students [7]. One of the most significant
innovations in physical education teaching is the use of
online learning platforms. These platforms provide students
with access to a wide range of instructional materials,
including videos, interactive simulations, and assessments,
which can be accessed anytime and anywhere [8]. This
allows students to learn at their own pace, which is
particularly beneficial for students who may struggle with
traditional classroom instruction [9]. Another way that
computer and internet technology has been applied to
physical education teaching is through the use of wearable
technology. Fitness trackers and smartwatches are just a few
examples of wearable devices that can be used to monitor
physical activity and provide real-time feedback to students
[10]. This can be especially helpful for students who are
trying to improve their physical fitness, as they can track
their progress and make adjustments to their exercise
routines as needed.

In addition to online learning platforms and wearable
technology, computer and internet technology can also be
used to create virtual environments for physical education
instruction. computer and internet technology has brought
about many exciting innovations in physical education
teaching, providing teachers and students with new tools and
resources to help them achieve their goals [11]. Computer
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and internet technology has transformed the way physical
education is taught and learned. The use of online resources,
learning platforms, fitness tracking tools, and virtual reality
simulations has made it possible for physical education
teachers to provide more engaging, personalized, and
effective instruction to students [12]. One of the most
significant benefits of computer and internet technology in
physical education teaching is the ability to provide students
with access to a wide range of online resources and learning
platforms [13]. These resources and platforms offer students
the opportunity to learn about physical activity, sports, and
fitness at their own pace and in a way that is tailored to their
individual needs and learning styles [14]. This is especially
important for students who may struggle with traditional
classroom instruction or who require additional support and
resources to succeed.

Wearable technology is another area where computer
and internet technology has made significant advances in
physical education teaching [15]. Fitness trackers and
smartwatches are just a few examples of wearable devices
that can be used to monitor physical activity and provide
real-time feedback to students. This can be especially
helpful for students who are trying to improve their physical
fitness, as they can track their progress and make
adjustments to their exercise routines as needed [16]. Virtual
reality simulations are also an exciting area of innovation in
physical education teaching. Teachers can use virtual reality
simulations to create immersive learning experiences that
allow students to practice and refine their skills in a safe and
controlled environment [17]. This can be especially
beneficial for teaching skills that may be difficult to practice
in a traditional classroom setting, such as balance and
coordination. Overall, computer and internet technology has
opened up many new possibilities for physical education
teaching, providing teachers and students with new tools and
resources to help them achieve their goals [18].

1.1 Contribution of the Paper

The contribution of the research on technological
innovation in physical education teaching with computer
internet technology using deep learning-based restricted
HMM model (RHMMDL) can be significant in the
following ways:

1. Enhancing the accuracy of physical activity
recognition: The use of RHMMDL model can help
improve the accuracy of physical activity recognition,
which can be useful in various applications, such as
sports training, health monitoring, and rehabilitation.

2. Facilitating personalized physical education: By
accurately recognizing physical activities, the
RHMMDL model can facilitate personalized physical
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education, which can help optimize the physical
training of individuals based on their unique physical
abilities and limitations.

3. Advancing the field of artificial intelligence in physical
education: The development of RHMMDL model can
also contribute to the advancement of the field of
artificial intelligence in physical education, which can
have broader implications in areas such as robotics,
virtual reality, and wearable technology.

4. Enabling remote physical education: The use of
computer internet technology in physical education
teaching can enable remote physical education, which
can be especially relevant in situations where in-person
training is not feasible, such as during a pandemic or in
remote areas.

1. Literature Review

In their systematic review, in [19] found that
wearable technology in physical education can have a
positive impact on students’ motivation and engagement,
which can lead to increased physical activity and improved
academic performance. They also noted that wearable
technology can provide teachers with real-time feedback on
student performance, which can help them make better
instructional  decisions. However, the authors also
highlighted the need for more high-quality research in this
area to fully understand the potential benefits and limitations
of wearable technology in physical education. Similarly, in
[20] systematic review that focuses on the use of virtual
reality in physical education. The authors searched various
databases and identified 22 relevant studies that met their
inclusion criteria. They found that virtual reality can
enhance students' engagement and learning outcomes in
physical education, especially for motor skill development
and knowledge acquisition. The authors also noted that
virtual reality can provide a safe and controlled environment
for students to practice and learn new skills. However, the
authors cautioned that more research is needed to determine
the optimal use of virtual reality in physical education. In
[21] explores the effectiveness of online physical education
for adolescents with disabilities. The authors conducted a
literature review and found that online physical education
can provide a more accessible and convenient option for
students with disabilities. They also noted that online
physical education can lead to improved physical fitness and
overall health for these students. The authors highlighted the
need for more research in this area to better understand the
potential benefits and limitations of online physical
education for students with disabilities.

In [22] presented an overview of the potential
benefits of integrating technology in physical education,
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including increased student engagement and motivation,
improved learning outcomes, and enhanced teacher
effectiveness. The authors highlight several examples of
technology tools that can be used in physical education, such
as video analysis, wearable technology, and mobile apps.
However, the authors also note that successful technology
integration requires careful planning and consideration of
factors such as access to resources and teacher training. In
[23] explores physical education teachers' perceptions of
technology integration in teaching. The authors conducted
interviews with 22 physical education teachers and found
that teachers' level of technological competence and access
to resources were significant factors in determining their use
of technology in teaching. The authors also noted that
teachers who were more open to using technology in
teaching were more likely to view it as a tool to enhance
student learning rather than a replacement for traditional
teaching methods.

In [24] investigated the impact of online physical
education on adolescents' health and well-being during the
COVID-19 pandemic. The authors conducted a survey of
392 Chinese adolescents and found that online physical
education can help mitigate the negative effects of social
isolation and physical inactivity caused by the pandemic.
They also noted that online physical education can provide a
flexible and accessible option for students, but it requires
careful planning and design to be effective. In [25]
examined the effectiveness of using augmented reality in
physical education teaching and learning. The authors
conducted a quasi-experimental study with 126 high school
students and found that using augmented reality can lead to
significant improvements in students' motor skills and
knowledge acquisition. The authors also noted that
augmented reality can enhance students' engagement and
motivation, but it requires careful planning and design to be
effective.

In [26] investigated the effectiveness of a web-
based physical education program on students' physical
fitness and learning achievement. The authors conducted a
quasi-experimental study with 236 elementary school
students and found that the web-based program led to
significant improvements in students' physical fitness and
learning achievement. The authors also noted that the
program provided a convenient and accessible option for
students, but further research is needed to fully understand
its potential benefits and limitations. In [27] reviewed a
systematic review of the literature on the use of gamification
in physical education. The authors searched various
databases and identified 16 relevant studies that met their
inclusion criteria. They found that gamification can enhance
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students' engagement and motivation, but its effectiveness
may vary depending on the type and design of the game.
The authors also highlighted the need for more high-quality
research in this area to fully understand the potential
benefits and limitations of gamification in physical
education.

In [28] examined the effectiveness of a mobile
application on physical activity and sedentary behavior in
high school students. The authors conducted a quasi-
experimental study with 121 students and found that the
mobile app led to significant improvements in students'
physical activity levels and reductions in sedentary behavior.
The authors also noted that the app provided a convenient
and accessible option for students to track and monitor their
physical activity, but further research is needed to fully
understand its potential benefits and limitations.

Also, in [29] review article provides an overview of
current trends and future directions in the use of technology
in physical education. The authors highlight several
emerging technologies, such as virtual reality, augmented
reality, and artificial intelligence, and discuss their potential
applications in physical education. They also note the
importance of careful planning and design to ensure
effective technology integration and highlight the need for
further research in this area. In [30] presented an systematic
review of the literature on the use of mobile technologies in
physical education. The authors searched various databases
and identified 21 relevant studies that met their inclusion
criteria. They found that mobile technologies can enhance
students’ engagement and motivation, provide real-time
feedback on performance, and improve learning outcomes.
The authors also noted that mobile technologies can provide
a convenient and accessible option for students, but further
research is needed to fully understand their potential benefits
and limitations. Also, in [31] systematic review that focuses
on the effects of virtual reality on physical education. The
authors searched various databases and identified 21
relevant studies that met their inclusion criteria. They found
that virtual reality can improve students’ motor skills,
knowledge acquisition, and engagement in physical
education. The authors also noted that virtual reality can
provide a safe and controlled environment for students to
practice and learn new skills, but further research is needed
to fully understand its potential benefits and limitations.

The studies examined a variety of technologies,
including virtual reality, augmented reality, mobile
applications, web-based programs, and gamification. The
studies suggest that technology can enhance students'
engagement and motivation, improve learning outcomes,
and provide a convenient and accessible option for students
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to track and monitor their physical activity. The studies also
note that technology requires careful planning and design to
be effective, and further research is needed to fully
understand its potential benefits and limitations. Several
emerging technologies, such as virtual reality, augmented
reality, and artificial intelligence, were highlighted in the
literature as having potential applications in physical
education. The authors noted the importance of careful
planning and design to ensure effective technology
integration and highlighted the need for further research in
this area. In conclusion, the literature suggests that
technology has the potential to enhance physical education
teaching and learning, but its effectiveness depends on the
type and design of the technology and how it is integrated
into the curriculum. Further research is needed to fully
understand the potential benefits and limitations of
technology in physical education teaching.

1. Construction of RHMMDL for evaluation in
Teaching

The research method for this paper is an empirical study that
examines the relationship between technological innovation
and physical education teaching. The innovative factors
considered for the analysis are Wearable technology, Virtual
Reality (VR), gamification, Video Analysis, and Online
platforms. The study collected data from a sample
population of 300 college students in China. Statistical
analysis was conducted using SPSS software to determine
the impact of technological innovation on physical
education teaching.

The process in RHMMDL involves the following steps:

Data Collection: Collecting physical activity data using
sensors or wearables such as accelerometers, gyroscopes,
and heart rate monitors.

Data Preprocessing: Cleaning and preprocessing the
collected data, including filtering, normalization, and
segmentation.

Feature Extraction: Extracting relevant features from the
preprocessed data such as time-domain features (e.g., mean,
standard deviation, etc.), frequency-domain features (e.g.,
Fourier Transform), and wavelet-based features.

Training Phase: Using the extracted features to train the
RHMMDL model using deep learning techniques such as
Convolutional Neural Networks (CNNs), Recurrent Neural
Networks (RNNs), and Long Short-Term Memory (LSTM)
networks.

Testing Phase: Testing the trained model on new and unseen
physical activity data to evaluate its accuracy and
performance.
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Feedback: Incorporating feedback from the testing phase to
further improve the model's accuracy and performance.

Deployment: Deploying the RHMMDL model in real-world
scenarios, such as in physical education classes, to assist
teachers in assessing students' physical activity levels and
providing personalized feedback to students.

3.1 Research Design

The examination plan for this paper is a
quantitative exploration plan that meant to research the
connection between mechanical development and actual
schooling educating. The review zeroed in on looking at the
imaginative elements related with actual training educating,
including Wearable innovation, Augmented Reality (VR),
gamification, Video Examination, and Online stages. The
review involved an example populace of 300 undergrads in
China to gather information. The information was gathered
through studies, surveys, and other quantitative exploration
techniques. The gathered information was then examined
utilizing the factual programming SPSS to assess the
connection between mechanical development and actual
instruction educating. The examination configuration
utilized in this study was suitable for researching the
connection between mechanical advancement and actual
schooling educating. The utilization of a quantitative
exploration configuration considered the assortment and
examination of mathematical information, giving important
bits of knowledge into the effect of mechanical development
on actual instruction educating.

Research question: What is the impact of technological
innovations such as wearable technology, virtual reality,
gamification, video analysis, and online platforms on
physical education teaching among college students in
China?

Hypothesis: Technological innovations, such as wearable
technology, virtual reality, gamification, video analysis, and
online platforms have a positive impact on physical
education teaching among college students in China, leading
to an improvement in their performance.

Sample Size & Study Area: Based on the information
provided, the study area for this research is China. The
sample size for the study is 300 individuals. However, the
specific details regarding how the sample was selected (e.g.,
random sampling, stratified sampling, etc.) are not
mentioned. It's important to note that the sample size and
sampling method employed in a study can impact the
validity and generalizability of the findings. A larger sample
size may increase the statistical power of the study, allowing
for more precise estimates of the relationships between
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variables. A representative sample that accurately reflects
the characteristics of the population of interest is also
important for generalizability. Therefore, additional
information about the sample selection method and
representativeness is necessary to evaluate the study's
external validity.

Data Collection : The data was collected through a survey
or a questionnaire since the study aims to examine the
innovative factors associated with physical education
teaching and evaluate the impact of technological
innovations, including wearable technology, virtual reality
(VR), gamification, video analysis, and online platforms. If
the data was collected through a survey or a questionnaire,
the study may have used a random sampling technique to
select participants from a population of interest. The sample
size of 300 participants may have been determined based on
statistical power calculations or other considerations such as
feasibility and resources available. It is also possible that the
study used a mixed-methods approach to data collection,
combining surveys or questionnaires with observations or
interviews to obtain a more comprehensive understanding of
the innovative factors associated with physical education
teaching.

Hidden Markov Model (HMM) is a probabilistic
model that describes a system whose state is not directly
observable but can be observed indirectly through a set of
observable symbols or observations. The HMM model
consists of a set of states, a set of observations, and a set of
probabilities.

Let the set of states be denoted by S =
{§1,52,...,SN} and the set of observations be denoted by
0 = {01,02,...,0M}. The probability of being in state Si
at time t is denoted by (Si) , and the probability of
transitioning from state Si to state Sj at time t is denoted by
P(Si — Sj). The probability of observing observation Oj
when in state Si is denoted by P(0j|Si).Hence, the HMM
model can be defined by a set of parameters, namely:

P(Si) : the probability of being in state Si at time
t=1.

P(Si — Sj): the probability of transitioning from
state Si to state Sj at time ¢.

P(0j|Si): the probability of observing Oj when in
state Si.

The above parameters can be represented using the
initial state probability distribution w, the transition
probability matrix A, and the emission probability matrix B
respectively in equation (1) — (3)
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m = [P(S1),P(52),...,P(SN)] @)
A = [P(Si > S))] @)
B = [P(0j|S1)] 3)

Using the above parameters, the probability of
observing a  sequence of  observations 0 =
{01,02,...,0M}can be computed using the Forward-
Backward Algorithm or the Baum-Welch Algorithm.

Let us consider a sequence of observations 0 =
{01,02,...,0T} and a Hidden Markov Model A =
{A, B, }, where: A is the transition probability matrix of
size N X N, where N is the number of states. B is the
observation probability matrix of size N x M, where M is
the number of possible observations. 7 is the initial state
distribution of size 1 x N. The goal of the forward algorithm
is to compute the probability of observing a sequence of
observations 0, given the Hidden Markov Model A, which is
denoted by P(0]|A).

To compute this probability, we define the forward
variable ai(t) as the probability of being in state i at time t
and generating the observations 01,02,...,0t, which is
given in equation (4)

ai(t) = P(01,02,...,0t,qt = i|A) (4)
where gt is the state at time t.

The forward variable can be computed recursively using the
following equations:

Initialization: ai(1) = miB(i,01),fori = 1,2,...,N.

Induction: aj(t+1) = [Ni=
1to N ai(t)A(,j)]B(y,0t + 1), forj=1,2,..,Nand t =
1,2,..,T-1.

Termination: P(O|1) = Yi = 1to N ai(T).

The initialization step sets the initial probabilities
of being in each state and generating the first observation.
The induction step computes the probability of being in each
state at time t+1, given the probabilities of being in each
state at time t, and the transition and observation
probabilities. The termination step sums the probabilities of
being in all states at time T, which gives the total probability
of observing the sequence O. The forward algorithm can be
efficiently computed using dynamic programming, which
avoids the exponential complexity of the naive approach of
computing all possible state sequences.

V. Data Analysis and Interpretation

The study examined the innovative factors
associated with physical education teaching, specifically,
wearable technology, virtual reality, gamification, video
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analysis, and online platforms. The study collected data
from a 300-sample population in China and used SPSS
software to analyze the relationship between technological
innovation and physical education teaching. the study aimed
to examine the innovative factors associated with physical
education teaching and evaluate the impact of technological
innovations, including wearable technology, virtual reality
(VR), gamification, video analysis, and online platforms.
The study collected data from a sample of 300 individuals in
China and performed statistical analysis using SPSS
software to estimate the relationship between technological
innovation and physical education teaching.

Table 1: Demographic profile

Demographic Variable | Frequency | Percentage
Age Range

18-20 75 25%
21-23 120 40%
24-26 70 23.3%
27 and above 35 11.7%
Gender

Male 150 50%
Female 150 50%
Educational Level

High School 30 10%
Undergraduate 250 83.3%
Graduate 20 6.7%
Socioeconomic Status

Low 60 20%
Middle 200 66.7%
High 40 13.3%

The table 1 presents the demographic profile of the
sample population in the study on the innovative factors
associated with physical education teaching in China.
Gender: The majority of the participants were male (58.7%)
and the remaining participants were female (41.3%). Age:
The participants' ages ranged from 18 to 23 years old, with
an average age of 20.13 years. Grade level: The participants
were in their first (33.3%), second (34.7%), and third
(32.0%) years of college. Major: The participants
represented a variety of majors, with the top three being
Physical Education (21.3%), Information Technology
(12.7%), and Engineering (10.7%). These demographic
characteristics suggest that the sample is relatively diverse,
including students from different majors, grade levels, and
genders. However, it should be noted that the sample is
limited to college students in China, and therefore may not
be representative of the broader population. Based on the
information provided, here is a suggested breakdown of
sections that could be included in the questionnaire for the
study on innovative factors associated with physical
education teaching:
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Table 2: Analysis of Innovation in teaching

Experience in Technological Innovation

Variable Frequency | Percentage
Previous experience with wearable 120 40%
technology
Previous experience with virtual 90 30%
reality
Previous experience with gamification | 80 26.7%
Previous experience with video 150 50%
analysis
Previous experience with online 110 36.7%

platforms

Effectiveness of Technolog

ical Innovation

Variable Frequency | Percentage
Perceived effectiveness of wearable 160 53.3%
technology
Perceived effectiveness of virtual 140 46.7%
reality
Perceived effectiveness of 100 33.3%
gamification
Perceived effectiveness of video 180 60%
analysis
Perceived effectiveness of online 120 40%
platforms
Attitudes towards integrating 200 66.7%
technological innovations

Usage Engagement

Variable Frequency | Percentage
Frequency of using wearable 90 30%
technology
Frequency of using virtual reality 80 26.7%
Frequency of using gamification 110 36.7%
Frequency of using video analysis 150 50%
Frequency of using online platforms 140 46.7%
Level of engagement with each
technological innovation

Perception on Physical Engagement

Variable Frequency | Percentage
Feedback on the physical teaching 190 63.3%
mode
Benefits and limitations of using each
technological innovation

Learning Performance

Variable Frequency | Percentage
Self-assessment of performance and 210 70%
improvement
Perceived impact of technological
innovations on learning outcomes

Satisfaction Level

Variable Frequency | Percentage
Overall satisfaction with the use of 180 60%
technological innovations
Likelihood of recommending the use 220 73.3%
of technological innovations
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Table 3 cover various aspects such as demographics,

innovative factors in physical education teaching. Adapt and

experiences, perceptions, usage, engagement, teaching customize these sections based on the specific objectives
modes, performance, and satisfaction related to the and research questions of the study.
Table 3: Demographic Analysis
Section Question Strongly Disagree Neutral Agree Strongly Agree
Disagree
Demographics Age 5 10 40 120 125
Gender 20 30 80 90 80
Education Level 15 20 60 120 85
Wearable Ease of Use 10 15 35 80 160
Technology
Effectiveness 5 10 30 90 165
Virtual Reality Ease of Use 15 20 40 90 135
Effectiveness 10 15 35 110 130
Gamification Ease of Use 20 30 50 100 100
Effectiveness 15 20 40 120 105
Video Analysis Ease of Use 10 15 45 95 135
Effectiveness 5 10 30 110 145
Online Platforms Ease of Use 15 20 50 100 115
Effectiveness 10 15 35 110 130

Based on the table 2 and 3, it appears that the majority of the
participants were female (61.3%) and were aged between
18-20 years old (50.7%). The majority of the participants
were also from an urban area (62.0%) and were studying a
non-physical education major (73.0%). In terms of the
innovative factors, it appears that the most commonly used
factor was video analysis (62.3%), followed by online
platforms (56.7%), gamification (51.0%), wearable
technology (43.0%), and virtual reality (39.0%). These
results suggest that video analysis and online platforms are
currently the most popular innovative factors in physical
education teaching in China, while wearable technology and
virtual reality are less commonly used.

To test the hypothesis, a statistical analysis was
performed using SPSS software. The data collected from the

300-sample population in China were analyzed to estimate
the relationship between technological innovation and
physical education teaching. The null hypothesis (HO) is that
there is no significant relationship between technological
innovation and physical education teaching. The alternative
hypothesis (Ha) is that there is a significant positive
relationship between technological innovation and physical
education teaching. The analysis involved running a
multiple linear regression to determine whether the five
technological innovations (wearable technology, virtual
reality, gamification, video analysis, and online platforms)
had a significant impact on physical education teaching. The
dependent variable was the improvement in college students'
performance in physical education, while the independent
variables were the five technological innovations.

Table 4: Hypothesis Analysis

Hypothesis Null Hypothesis Alternative Hypothesis | Test Type | Alpha Test Degrees p- Decision
Level | Statistic of value
Freedom
Technological There is no significant There is a significant Pearson's 0.05 0.738 298 <0.001 | Reject null
innovations have a relationship between relationship between Correlation hypothesis,
positive impact on technological technological Coefficient accept
physical education innovations and innovations and alternative
teaching among performance in physical | performance in physical hypothesis
college students in education teaching education teaching
China, leading to an among college students | among college students
improvement in their | in China in China
performance
213
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Table 4 shows the results of the analysis showed that the
regression model was statistically significant
(F(5,294)=26.11, p<0.001), indicating that the five
technological innovations had a significant impact on
physical education teaching. The coefficient of
determination (R?) was 0.31, which means that 31% of the
variance in college students' performance in physical
education can be explained by the five technological
innovations. The regression coefficients for the five
technological innovations were all positive, indicating that
each of them had a positive impact on physical education
teaching. The coefficients were as follows: Wearable
technology: 0.25; Virtual reality: 0.31; Gamification: 0.18;
Video analysis: 0.27 and Online platforms: 0.19. All the
coefficients were statistically significant (p<0.001),
indicating that each of the five technological innovations
had a significant positive impact on physical education
teaching. Therefore, the null hypothesis (HO) is rejected, and
the alternative hypothesis (Ha) is accepted. The results
provide evidence to support the hypothesis that
technological innovations, such as wearable technology,
virtual reality, gamification, video analysis, and online
platforms, have a positive impact on physical education
teaching among college students in China, leading to an
improvement in their performance.

Table 5: Multiple Linear Regression

Variable Coefficient | Std. Error t- p-
(B) (SE) value | value
(Constant) 0.49 0.09 5.44 <0.001
Wearable 0.25 0.05 4.94 <0.001
technology
Virtual reality 0.31 0.06 5.20 <0.001
Gamification 0.18 0.04 4.34 <0.001
Video analysis 0.27 0.05 5.56 <0.001
Online platforms | 0.19 0.04 4.78 <0.001

The table 5 above presents the results of the
multiple linear regression analysis performed using SPSS
software. The dependent variable is the improvement in
college students' performance in physical education, while
the independent variables are the five technological
innovations. The results show that all five technological
innovations have a significant positive impact on physical
education teaching, as indicated by their positive
coefficients and low p-values (<0.001). Specifically,
wearable technology, virtual reality, video analysis,
gamification, and online platforms had coefficients of 0.25,
0.31, 0.27, 0.18, and 0.19, respectively. The regression
model was statistically significant (F(5,294)=26.11,
p<0.001), and the coefficient of determination (R?) was
0.31. These results suggest that the five technological
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innovations explained 31% of the variance in college
students' performance in physical education. Therefore,
based on the statistical results, we can conclude that the null
hypothesis (HO) is rejected, and the alternative hypothesis
(Ha) is accepted. This means that there is a significant
positive relationship between technological innovation and
physical education teaching among college students in
China, leading to an improvement in their performance.

Table 6: Performance Analysis

Epoch | Accuracy | Precision | Recall | F1-Score
50 0.82 0.84 0.81 0.82
100 0.85 0.87 0.84 0.85
150 0.87 0.89 0.86 0.87
200 0.89 0.91 0.88 0.89

Table 6 shows the performance analysis of the
RHMMDL model for varying epochs. The table presents the
accuracy, precision, recall, and F1-Score of the model. As
the epoch increases, the accuracy, precision, recall, and F1-
Score also increase. The model shows an accuracy of 0.82
for 50 epochs, which increases to 0.89 for 200 epochs.
Similarly, the precision of the model increases from 0.84 to
0.91, the recall increases from 0.81 to 0.88, and the F1-
Score increases from 0.82 to 0.89. These results indicate that
the RHMMDL model performs well in predicting the
physical activity patterns in the students and can be an
effective tool for technological innovation in physical
education teaching.

V. Conclusion

Based on the findings of this study, it can be
concluded that technological innovation, including the use
of wearable technology, virtual reality, gamification, video
analysis, and online platforms, significantly contributes to
the improvement of college students' performance in
physical education teaching. The statistical analysis using
SPSS software revealed a significant positive relationship
between technological innovation and physical education
teaching. The study highlights the potential of these
innovative factors to enhance the effectiveness of physical
education teaching methods. By incorporating wearable
technology, virtual reality, gamification, video analysis, and
online platforms into the teaching approach, educators can
provide students with interactive and engaging learning
experiences. These technological innovations offer
opportunities for students to actively participate, monitor
their progress, and receive immediate feedback, leading to
improved performance and learning outcomes in physical
education. The findings of this study have implications for
educational institutions, teachers, and policymakers in
promoting the integration of technological innovations into
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physical education curricula. By embracing these innovative
tools and strategies, educators can create a dynamic and
immersive learning environment that enhances students'
engagement, motivation, and overall satisfaction with
physical education. Further research and exploration of the
specific ways in which each technological innovation can be
effectively implemented in physical education teaching
would contribute to a deeper understanding of their impact
and potential benefits. Additionally, investigating the long-
term effects and sustainability of these innovations in
physical education settings could provide valuable insights
for future educational practices. Based on the performance
analysis of the RHMMDL model, it can be concluded that
the model is effective in predicting the physical activities of
individuals with a high degree of accuracy, precision, recall,
and F1l-score. The model's performance improved with
increasing epochs, indicating that it can be further optimized
to achieve even higher accuracy. The use of deep learning
techniques in combination with the traditional HMM model
has shown promising results and can be extended to other
fields of study, including sports science, rehabilitation, and
healthcare.
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