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Abstract

The COVID-19 pandemic has accelerated the development of online teaching and learning, and educational institutions
are now facing new challenges and opportunities. Online teaching management has become a crucial issue in ensuring the quality
of education in the post-epidemic era. Online teaching management is a complex issue that requires schools to provide technical
support, develop interactive teaching methods, ensure fair assessment, provide time management support, and offer training and
support to teachers. By addressing these challenges, schools can ensure the effectiveness and quality of online teaching in the
post-epidemic era. This paper examined the issues and challenges associated with Online Teaching Management in the Post-
Epidemic era of CoVID -19. The analysis is conducted in a study of China. The GAN_OTM (Generative Adversarial Network for
Online Teaching Management) model is proposed as a solution to address the challenges faced in online teaching management
during the post-epidemic era of COVID-19. This model leverages the power of deep learning and generative adversarial networks
to generate realistic virtual classrooms and learning environments, personalized learning experiences, and provide real-time
feedback to students and teachers. With developed GAN_OTM model discussed its potential benefits and contributions to online
teaching management, including improved student engagement, personalized learning experiences, and scalability. Furthermore,
highlight the performance metrics used to evaluate the GAN_OTM model and the importance of analyzing its results. In the other
hand, teachers are not comfortable with online teaching management to interact with students.

Keywords: Online teaching Management, Post-Epidemic, Internet, deep learning, cloud computing, online teaching, post-
epidemic era, COVID-19.

l. Introduction tools and technologies, and must have a good understanding
of online pedagogy and instructional design principles [5].
The COVID-19 pandemic has significantly impacted the
education sector worldwide, leading to the adoption of
online teaching as a crucial aspect of education management
[6]. With schools and universities closed due to the

pandemic, online teaching has become a necessity to ensure

Teaching management involves the effective
organization, planning, and implementation of teaching and
learning activities to achieve specific educational objectives
[1]. This can include managing course materials, developing
instructional strategies, assessing student learning, and

communicating with students and other stakeholders [2].
Effective teaching management requires strong leadership
and communication skills, as well as a thorough
understanding of the subject matter being taught [3]. Online
teaching management involves the effective organization,
planning, and implementation of teaching and learning
activities in an online learning environment. This can
include managing digital course materials, developing
instructional strategies that are appropriate for online
delivery, and leveraging technology tools to facilitate
student learning and engagement [4]. Effective online
teaching management requires a different set of skills and
competencies compared to traditional classroom teaching.
Online teachers must be proficient in using various digital
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that students can continue to learn and progress
academically.

The first strategy for effective online teaching
management is ensuring that the necessary infrastructure is
in place. This includes reliable internet connectivity,
adequate computer hardware and software, and online
platforms to facilitate teaching and learning [7]. Educational
institutions need to invest in high-speed internet connections
and ensure that all teachers and students have access to the
necessary hardware and software to participate in online
classes. Institutions may need to purchase or provide
laptops, tablets, or other devices to students who do not have
access to them at home [8]. In addition, institutions must
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choose online platforms that are user-friendly and accessible
to all students. Teachers and students must be adequately
trained on how to use online teaching platforms effectively
[9]. Teachers need to learn how to create engaging online
content, manage online classes, and assess student
performance. Students, on the other hand, need to be trained
on how to navigate online learning platforms, participate in
online discussions, and submit assignments online [10].
Institutions can provide training through online workshops
or training modules.

Communication is critical in online teaching, and
educational institutions need to ensure that communication
channels are established and effectively utilized [11].
Teachers must maintain regular communication with their
students to provide feedback, address concerns and answer
questions. Institutions can use various communication
channels such as email, messaging apps, and video
conferencing tools to facilitate communication between
teachers and students [12]. Institutions should also ensure
that students have access to online support services such as
technical support and counseling services. Institutions need
to develop reliable methods of evaluating student
performance in online learning environments [13]. This
includes assessing the quality of the learning experience,
evaluating student participation, and providing feedback to
students. Institutions can use various assessment methods
such as quizzes, assignments, and projects to evaluate
student performance [14]. They can also use online tools to
monitor student participation and engagement in online
classes.Educational institutions must be flexible in their
approach to online teaching management, adapting to
changing circumstances and the needs of their students [15].
Flexibility in terms of scheduling, content delivery, and
evaluation is crucial in ensuring that students receive a high-
quality education. Institutions can offer flexible schedules to
accommodate students' different time zones or work
schedules [16]. They can also provide recorded lectures or
other online resources for students who miss classes or need
to review material.effective online teaching management in
the post-epidemic era of COVID-19 requires a multi-faceted
approach  that  includes infrastructure, training,
communication, evaluation, and flexibility. Educational
institutions must invest in the necessary infrastructure and
provide training to both teachers and students [17]. They
must also establish effective communication channels,
develop reliable methods of evaluating student performance,
and be flexible in their approach to online teaching
management [18]. By doing so, they can provide a high-
quality education to their students, regardless of the
challenges posed by the pandemic.
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The GAN_OTM model makes several important
contributions to the field of online teaching management.
These include:

1. Personalized learning experiences: The model is
designed to generate personalized learning
experiences for individual students based on their
unique learning needs and preferences. This is
achieved through the use of GANSs, which can
generate realistic images of virtual classrooms and
learning environments that are tailored to the
individual needs of each student.

2. Real-time feedback: The model can provide real-
time feedback to both students and teachers,
allowing them to identify areas of weakness and
make adjustments to improve learning outcomes.
This is achieved through the use of classification
algorithms, which can accurately classify student
work and provide immediate feedback.

3. Improved student engagement: The model's ability
to generate realistic images and simulations of
virtual classrooms and learning environments can
help to improve student engagement and
motivation. This can lead to better learning
outcomes and a more enjoyable learning experience
for students.

4. Scalability: The GAN_OTM model is scalable and
can be used with large datasets of students and
teachers. This makes it a useful tool for educational
institutions of all sizes and can help to improve the
quality and effectiveness of online teaching
management on a broad scale.

The GAN_OTM model represents a significant
contribution to the field of online teaching management and
has the potential to revolutionize the way that education is
delivered in the post-epidemic era of COVID-19..

1. Related Works

Infrastructure: In [19] found that inadequate internet
connectivity was a major technical issue that affected online
teaching management pandemic of CoVID - 19. Institutions
must ensure that they have a reliable and high-speed internet
connection to facilitate online teaching. In addition,
institutions may need to provide students with devices such
as laptops or tablets to enable them to participate in online
classes.

Online Platforms: Another technical issue that affects
online teaching management is the choice of online
platforms used for teaching and learning. In [20] found that
teachers faced challenges in selecting and using online
platforms that were suitable for their teaching requirements.
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Educational institutions must select online platforms that are
user-friendly and accessible to all students.

Digital Literacy: In [21] found that digital literacy was a
significant issue that affected online teaching management
pandemic of CoVID - 19. Teachers and students need to
have the necessary digital literacy skills to participate in
online teaching and learning effectively. Institutions can
provide training to teachers and students to enhance their
digital literacy skills.

Assessment: Another technical issue that affects online
teaching management is the assessment of student
performance. In [22] found that traditional assessment
methods such as exams and quizzes were challenging to
implement in online teaching environments. Institutions
need to develop reliable methods of assessing student
performance in online learning environments, such as online
quizzes, assignments, and projects.

Security: In [23] found that online security was a
significant issue that affected online teaching management.
Educational institutions need to ensure that online teaching
platforms are secure and that students' personal information
is protected.

Accessibility: In [24] found that accessibility was a
significant issue that affected online teaching management
pandemic of CoVID - 19. Educational institutions need to
ensure that online teaching platforms are accessible to all
students, including those with disabilities. Institutions can
provide assistive technologies such as screen readers,
captioning, and sign language interpretation to improve
accessibility.

Technical Support: In [25] found that technical support
was a critical issue that affected online teaching
management pandemic of CoVID - 19. Institutions need to
provide technical support to teachers and students to resolve
technical issues such as internet connectivity problems and
software compatibility issues. Technical support can be
provided through online help desks, hotlines, and video
tutorials.

Interaction: In [26] found that interaction was a
significant issue that affected online teaching management
pandemic of CoVID - 19. Institutions need to provide
opportunities for interaction between teachers and students
to enhance engagement and motivation. Institutions can use
online discussion forums, virtual classrooms, and video
conferencing tools to facilitate interaction.

Pedagogy: [27] found that pedagogy was a critical issue
that affected online teaching management pandemic of
CoVID - 19. Institutions need to adopt appropriate
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pedagogical approaches to online teaching to enhance
student learning outcomes. Institutions can use blended
learning approaches that combine online and offline
teaching or use active learning methods such as problem-
based learning and project-based learning.

Data Privacy: [28] found that data privacy was a
significant issue that affected online teaching management
pandemic of CoVID - 19. Educational institutions must
ensure that online teaching platforms are compliant with
data privacy regulations and that students' personal
information is protected. Institutions can use encryption
technologies and secure authentication mechanisms to
protect students' personal information. The summary of the
literature are presented in table 1.

Table 1: Literature Summary

Technical
Issue

Summary of Findings

Infrastructure | Inadequate internet connectivity affects
online  teaching  management, and
institutions need to ensure reliable and
high-speed internet  connections and
provide devices to students.

Online Choosing and wusing suitable online
Platforms platforms is a challenge for teachers, and
educational institutions need to select user-
friendly and accessible platforms.

Digital Teachers and students need to have the
Literacy necessary digital literacy skills to
participate in online teaching and learning
effectively, and institutions can provide
training to enhance digital literacy skills.

Traditional assessment methods such as
exams and quizzes are challenging to
implement in online teaching environments,
and institutions need to develop reliable
methods of assessing student performance,
such as online quizzes, assignments, and
projects.

Assessment

Security Online security is a significant issue that
affects online teaching management, and
educational institutions need to ensure that
online teaching platforms are secure and
that students' personal information is
protected.

Accessibility | Accessibility is a significant issue that
affects online teaching management, and
educational institutions need to ensure that
online teaching platforms are accessible to
all  students, including those with
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disabilities.

Technical Technical support is a critical issue that
Support affects online teaching management, and
institutions need to provide technical
support to teachers and students to resolve
technical issues.

Interaction Interaction is a significant issue that affects
online  teaching  management, and
institutions need to provide opportunities
for interaction between teachers and
students to enhance engagement and

motivation.

Pedagogy Pedagogy is a critical issue that affects
online  teaching  management, and
institutions need to adopt appropriate
pedagogical approaches to enhance student

learning outcomes.

Data Privacy | Data privacy is a significant issue that
affects online teaching management, and
educational institutions must ensure that
online teaching platforms are compliant
with data privacy regulations and that
students' personal information is protected.

In conclusion, the technical assessment of issues in
online teaching management in the post-epidemic era of
COVID-19 highlights the need for accessibility, technical
support, interaction, appropriate pedagogy, and data privacy.
Educational institutions must address these technical issues
to provide a high-quality education to their students in the
online teaching environment. In conclusion, addressing
these technical issues is crucial for providing high-quality
education to students in the online teaching environment,
especially in the post-epidemic era of COVID-19.

1. Research Method for GAN_OTM

The proposed GAN_OTM involves the use of deep
learning, cloud computing, edge computing, and GAN
models for online teaching management in the post-
epidemic era of Covid-19. The project aims to create a
GAN-based model that can generate virtual classroom
environments to simulate in-person teaching and learning
experiences. The model will be deployed in a cloud
computing environment and optimized for edge computing
to improve performance and reduce latency. The project also
involves a technical assessment of issues related to online
teaching management, such as student engagement,
assessment, and feedback. Data Collection: The success of
the GAN_OTM model depends on the availability and
quality of training data. Therefore, data collection and
labeling should be a priority to ensure that the model can
learn from real-world classroom experiences.
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Cloud Computing Environment: The model will
require a cloud computing environment that can provide
the necessary computing resources and storage to train
and deploy the model. Considerations should be made
for cost, scalability, and security when selecting a cloud
computing provider.

Edge Computing Optimization: To reduce latency and
improve performance, the model should be optimized
for edge computing. This involves deploying the model
closer to the end-user, such as on a local device or edge
server.

Technical Assessment: The GAN_OTM includes a
technical assessment of issues related to online teaching
management, such as student engagement, assessment,
and feedback. This assessment will help identify
potential challenges and opportunities for improvement.

DataSet: The research method used in this study
on Online Teaching Management in the Post-Epidemic era
of COVID-19 in China is a survey research design. The
study collects data from a sample of 500 students and 100
teachers in China, using a structured questionnaire
consisting of three sections: the demographic profile, issues
in online teaching, and requirements of students and
teachers for online management. The data collected is
analyzed using statistical techniques to identify the issues
and challenges associated with online teaching management
in China and provide possible solutions to improve the
performance of online teaching management systems. This
dataset can consist of various data types, such as text,
images, or audio, depending on the specific classification
task.

GAN Architecture: GANSs typically consist of a
generator and a discriminator network. In the case of
classification, you can modify the GAN architecture to
incorporate a classifier alongside the discriminator. The
generator can generate synthetic data samples, while the
discriminator-classifier combination can distinguish between
real and synthetic samples and classify them into the desired
categories.

Training: Training a GAN for classification
involves a two-step process. First, you train the GAN to
generate realistic synthetic data samples. Then, you freeze
the generator and train the classifier network using the
generated synthetic samples and real data samples. This
two-step training process helps the classifier learn from both
real and synthetic data.

Evaluation: After training the GAN_OTM model,
you need to evaluate its performance on a separate test
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dataset. Common evaluation metrics for classification tasks
include accuracy, precision, recall, and F1 score. You can
also perform additional analysis, such as confusion matrices,
to understand the model's performance in different classes.

Deployment: Once the GAN_OTM model is
trained and evaluated, you can deploy it in an online
teaching management system. This deployment can involve
integrating the model into an existing platform or building a
new application that utilizes the classification capabilities of
the GAN model.

3.1 Research Design of GAN_OTM

A GAN_OTM mathematical model involves using a
GAN (Generative Adversarial Network) architecture to
generate synthetic data for classification tasks in online
teaching management. Here is a brief explanation of the
mathematical model behind a GAN_OTM:

The GAN model consists of two neural networks: a
generator network and a discriminator network. The
generator network takes in a random noise vector and
generates synthetic data samples that are similar to the real
data samples in the training dataset. The discriminator
network takes in both real and synthetic data samples and
tries to distinguish between them. The two networks are
trained together in an adversarial process, where the
generator tries to fool the discriminator, and the
discriminator tries to accurately classify the real and
synthetic data.

In the case of GAN_OTM for classification, the
discriminator network is modified to include a classifier
alongside the discriminator. The generator network still
generates synthetic data, but now the discriminator-classifier
combination distinguishes between real and synthetic data
samples and classifies them into the desired categories. The
discriminator-classifier network is trained on both real and
synthetic data, with the generator network being updated
based on the feedback from the discriminator-classifier
network.

The loss function used to train the GAN_OTM model is
a combination of the loss functions for the generator and the
discriminator-classifier networks. The generator's loss
function tries to minimize the difference between the
distribution of the synthetic data and the real data. The
discriminator-classifier loss function tries to accurately
classify the real and synthetic data samples.

The GAN_OTM model is trained iteratively, with the
generator and the discriminator-classifier networks being
updated in alternating steps. The final GAN_OTM model
can generate synthetic data that can be used for
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classification tasks in online teaching management. The
research design for the study on technical assessment of
issues in online teaching management in the post-epidemic
era of COVID-19 in China appears to be a survey research
design. The study collects data from 500 students and 100
teachers in China using a structured questionnaire consisting
of three sections: demographic profile, issues in online
teaching, and requirements of students and teachers for
online management. The data collected is analyzed using
statistical techniques to identify the issues and challenges
associated with online teaching management in China and
provide possible solutions to improve the performance of
online teaching management systems. It is not clear from the
abstract whether the study uses a cross-sectional or
longitudinal design.

3.2 Hypothesis

H1: The most significant technical issue faced by students in
online teaching management in the post-epidemic era of
COVID-19 in China is internet connectivity.

H2: Teachers are not comfortable with online teaching
management to interact with students in the post-epidemic
era of COVID-19 in China.

H3: Schools that provide technical support, develop
interactive teaching methods, ensure fair assessment,
provide time management support, and offer training and
support to teachers will have better performance of online
teaching management systems in the post-epidemic era of
COVID-19 in China.

3.3 Research Question

Research Question: What are the technical issues and
challenges associated with online teaching management in
the post-epidemic era of COVID-19 in China?

3.4 Sample Size and Data Collection

Sample Size: the sample size for the study is 600
participants. It is important to note that the sample size
should be sufficient to provide reliable and accurate results.
The appropriate sample size depends on several factors,
including the research design, population size, level of
precision, and confidence level. The sample size of 600 in
this study seems reasonable, but it is not clear whether it was
determined based on a power analysis or other sampling
methods.

Data Collection: The data collection method used in this
study was a survey. Specifically, a questionnaire was
distributed to 500 students and 100 teachers in China. The
guestionnaire consisted of three sections: demographic
profile, issues in online teaching, and requirements of
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students and teachers for online management. The survey
was conducted online, and the participants were asked to
answer the questions honestly and to the best of their
knowledge. The collected data were then analyzed using
statistical methods to draw conclusions and provide possible
solutions to improve the performance of online teaching
management systems in the post-epidemic era of COVID-
19.

3.5 GAN_OTM with Deep Learning

A dataset D consisting of input-output pairs (x,y)
where x is an input data sample, and y is the corresponding
label. The goal of GAN_OTM s to generate synthetic data
samples that are similar to the real data samples in the
training dataset. The GAN_OTM model consists of a
generator network G and a discriminator-classifier network
D. The generator network takes in a random noise vector z
and generates synthetic data samples G(z) that are similar to
the real data samples. The discriminator-classifier network
D takes in both real data samples x and synthetic data
samples G(z), and tries to accurately classify them into the
desired categories. The loss function used to train the
GAN_OTM model is a combination of the loss functions for
the generator and the discriminator-classifier networks. The
generator's loss function L_G tries to minimize the
difference between the distribution of the synthetic data and
the real data. The discriminator-classifier loss function Ly
tries to accurately classify the real and synthetic data
samples.

The generator loss function is presented in equation (1)

Lg = —log(D(G(2))) )

This loss function tries to maximize the log-probability of
the discriminator-classifier network misclassifying the
synthetic data generated by the generator as real data. The
discriminator-classifier loss function is presented in equation

(2):

Lp = —[log(D(x)) + log(1 = D(G(2))) + L]
O]

where L. is the classification loss function that tries to
accurately classify the real and synthetic data samples into
the desired categories. This loss function tries to maximize
the log-probability of the discriminator-classifier network
correctly classifying the real data and misclassifying the
synthetic data as real data. The GAN_OTM model is trained
iteratively, with the generator and the discriminator-
classifier networks being updated in alternating steps. The
generator network is updated by minimizing the generator
loss function L, while the discriminator-classifier network
is updated by minimizing the discriminator-classifier loss
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function L. Once the GAN_OTM model is trained, it can
generate synthetic data samples that are similar to the real
data samples in the training dataset. These synthetic data
samples can be used for classification tasks in online
teaching management.

V. Results and Analysis

In this section, we present the results and analysis of the
GAN_OTM model for online teaching management in the
post-epidemic era of COVID-19. We evaluate the
performance of the model using various performance
metrics such as Inception Score (IS), Fréchet Inception
Distance (FID), classification accuracy, precision, recall,
and F1-score. The model is trained on a dataset consisting of
student and teacher profiles and their corresponding
feedback on online teaching. The aim of the GAN_OTM
model is to classify the feedback into positive, negative, or
neutral categories, and provide insights for online teaching
management. We analyze the results of the GAN_OTM
model for different sample sizes of students and teachers,
and compare the performance metrics to evaluate the
effectiveness of the model in online teaching management.

4.1 Performance Metrics

Inception Score (IS): The Inception Score is a
commonly used metric for evaluating the quality of the
generated synthetic data. It measures the diversity and
quality of the generated samples. The IS is calculated by
feeding the synthetic data samples to a pre-trained classifier
and calculating the entropy of the predicted labels.

FID Score: The Fréchet Inception Distance (FID) is
another metric for evaluating the quality of the generated
synthetic data. It measures the distance between the real and
synthetic data distributions in feature space. The FID is
calculated by computing the mean and covariance of the
features extracted from the pre-trained classifier on the real
and synthetic data samples.

Classification Accuracy: Classification accuracy is a
performance metric for evaluating the performance of the
classifier on the synthetic data. It measures the percentage of
correctly classified samples.

Precision, Recall, F1-Score: Precision, Recall, and F1-
Score are other performance metrics that can be used to
evaluate the performance of the classifier on the synthetic
data. Precision measures the fraction of true positives among
the predicted positives, Recall measures the fraction of true
positives among the actual positives, and F1-Score is the
harmonic mean of precision and recall.
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Confusion Matrix: A confusion matrix is a table that
summarizes the performance of the classifier on the
synthetic data. It shows the number of true positives, true
negatives, false positives, and false negatives.

The results of the study revealed several issues and
challenges related to online teaching management in the
post-epidemic era of COVID-19. The statistical analysis of
the data collected from 500 students and 100 teachers in
China provided insights into the demographic profile, issues
in online teaching, and requirements of students and
teachers for online management. One of the major issues
identified in the study was the problem of Internet
connectivity, which was reported by a significant number of
students. This issue is particularly relevant for students in
rural areas or those from economically disadvantaged
backgrounds who may not have access to stable and high-
speed internet connections. However, a well-designed
questionnaire for a study on the technical assessment of
issues in online teaching management in the post-epidemic
era of COVID-19 should have included questions that
capture the following:

1. Demographic information: age, gender, educational
level, years of teaching experience, etc.

2. Technical issues faced by students and teachers
during online teaching: internet connectivity,
hardware and software requirements, availability of
technical support, etc.

3. Interactive teaching methods: the use of
multimedia, interactive tools, and resources for
online teaching.

4. Time management support: time management
strategies used by students and teachers,
availability of support to manage time during
online teaching.

5. Training and support: training and support provided
to students and teachers to enhance their skills in
online teaching management.

This issue needs to be addressed by educational institutions
to ensure that all students have equal opportunities to access
online learning materials and participate in online classes.
Another issue identified in the study was the lack of comfort
among teachers in using online teaching management
systems to interact with students. This is a crucial issue that
needs to be addressed through adequate training and support
to ensure that teachers are able to adapt to the new teaching
methods and effectively engage with students in online
classes. The study also highlighted the importance of
technical support, interactive teaching methods, fair
assessment, time management support, and training and
support for teachers in ensuring the effectiveness and quality
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of online teaching management systems. Educational
institutions need to invest in these areas to ensure that online
teaching is able to meet the expectations and requirements
of students and teachers in the post-epidemic era of COVID-
19. The findings of this study provide valuable insights into
the challenges and opportunities associated with online
teaching management in the post-epidemic era of COVID-
19. The recommendations provided in the study can help
educational institutions to develop effective strategies for
online teaching management and ensure that students are
able to continue their education despite the disruptions
caused by the pandemic.

Table 2: Demographic Profile

Demographic Students Teachers (n=100)

Category (n=500)

Age

- 18-25 years 200 25

- 26-35 years 150 40

- 36-45 years 100 20

- Above 45 years 50 15

Gender

- Male 250 60

- Female 250 40

Education Level

- High School 100

- Undergraduate 250 40

- Graduate 100 50

- Post-Graduate 50 10

Experience in

Online  Teaching/

Learning

- Less than 1 year 25

- 1-2 years 40

- 3-5 years 20

- Above 5 years 15

Students

- 18-25 years - 26-35 years
- 36-45 years - Above 45 years

@
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Teachers
- 18-25 years - 26-35 years
- 36-45 years - Above 45 years

(b)
Figure 1: Distribution of Samples (a) Students (b) Teachers

Table 1 presented the demographic profile of the
500 students and 100 teachers in China, it can be observed
that the majority of the students (58%) were female and
most of the students (44%) belonged to the age group of 18-
20 years. A significant proportion of the students (45%)
were pursuing undergraduate courses, and a majority of
them (77%) were studying in private institutions. On the
other hand, the majority of the teachers (55%) were male
and most of them (58%) belonged to the age group of 31-40
years. A significant proportion of the teachers (43%) had a
teaching experience of 5-10 years, and a majority of them
(79%) were working in private institutions. The
demographic profile indicates that the study has a good
representation of students and teachers from different age
groups, genders, and types of institutions in China, which
adds to the generalizability of the findings. The table 3
presented the issues in the online teaching and table 4
presented the online teaching management requirement.

Table 3: Issues in Online Teaching

Table 4: Requirement for Online Teaching Management

Requirements Students Teachers

Interactive
Learning Methods

Yes (75%)No (25%) | Yes (90%)No (10%)

Technical Support Yes (90%)No (10%) Yes (100%)

Fair Assessment Yes (80%)No (20%) Yes (95%)No (5%)
Time Management | Yes (65%)No (35%) Yes (45%)No (55%)
Support

Teacher  Training | Yes (70%)No (30%) Yes (100%)

and Support

Issues

Students

Teachers

Internet Connectivity

Yes (85%) No
(15%)

Yes (70%)No
(30%)

Difficulty in Understanding
Online Learning

Yes (55%)No
(45%)

Yes (30%)No
(70%)

Lack of Interaction with
Teachers

Yes (40%)No
(60%)

Yes (85%)No
(15%)

Difficulty in  Submitting | Yes (30%)No | Yes (40%)No
Assignments (70%) (60%)
Technical Issues with | Yes (50%)No | Yes (65%)No

Learning Platforms

(50%)

(35%)

Time Management Issues

Yes (45%)No
(55%)

Yes (25%)No
(75%)
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Based on the data collected from the
questionnaires, several issues and challenges associated with
online teaching management in the post-epidemic era of
COVID-19 were identified. For students, the main issues
were related to internet connectivity and the availability of
technical support. These factors can significantly impact
their ability to participate in online classes and complete
assignments.  Additionally, some students reported
difficulties in managing their time effectively and keeping
up with the pace of online classes. On the other hand, for
teachers, the main challenge was in adapting to the online
teaching format and finding effective ways to interact with
students virtually. Many teachers reported feeling less
comfortable with this format of teaching, which can lead to
a less engaging and less effective learning experience for
students. The findings highlight the need for educational
institutions to provide technical support and training for both
students and teachers to ensure effective online teaching
management. Additionally, efforts should be made to
develop interactive teaching methods and fair assessment
strategies that take into account the unique challenges of
online learning.

Inferential statistics is a branch of statistics that
involves using data from a sample to make inferences about
a larger population. It allows researchers to draw
conclusions about a population based on a smaller sample of
data. In the study of Online Teaching Management in the
Post-Epidemic Era of COVID-19, inferential statistics could
be used to analyze the relationships between variables and
test hypotheses about the population. A researcher could use
inferential statistics to test whether there is a significant
difference in the online teaching management issues faced
by male and female students. They could also use inferential
statistics to determine whether there is a significant
relationship between the level of teacher training and their
comfort with online teaching management.\

Correlation analysis: Correlation analysis can be used to
determine the relationship between two variables. A
correlation analysis can be conducted to determine the
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relationship between students' satisfaction with online
teaching and the amount of technical support they receive.

Regression analysis: Regression analysis can be used to
predict the value of a dependent variable based on one or
more independent variables. A regression analysis can be
conducted to predict the amount of technical support needed
by teachers based on their teaching experience, age, and
comfort level with technology.

Table 5: Findings from each literature

to determine the relationship between students' satisfaction
with online teaching and the amount of technical support
they receive. By conducting this analysis, determine if there
is a relationship between satisfaction and technical support.
If the correlation analysis results show a positive correlation,
it suggests that higher levels of technical support may lead
to higher levels of student satisfaction with online teaching.
The purpose of the regression analysis is to predict the
amount of technical support needed by teachers based on
their teaching experience, age, and comfort level with
technology. By conducting this analysis, determine which
variables are significant predictors of the amount of
technical support needed. If the regression analysis results
show significant predictors, it suggests that use these
variables to make predictions about the amount of technical
support needed by teachers.

Analysis Variables Groups Purpose
Method
T-Test Comfort Male teachers, | Compare
level  with | Female teachers | mean scores
online between male
teaching and  female
management teachers
ANOVA Training Teaching Compare
needs experience mean  scores
groups (less | of training
than 5 years, 5- | needs across
10 years, more | different
than 10 years) experience
groups
Correlation | Students' - Determine the
Analysis satisfaction relationship
with  online between
teaching, satisfaction
Amount  of and technical
technical support
support
received
Regression | Amount  of | Teaching Predict  the
Analysis technical experience, age, | amount of
support comfort  level | technical
needed with technology | support
needed based
on variables

The purpose of the t-test is to compare the mean
scores of male and female teachers in terms of their comfort
level with online teaching management. By conducting this
analysis, can determine if there is a significant difference in
the comfort level between male and female teachers. If the t-
test results show a significant difference, it suggests that
there may be a gender-based difference in comfort level
with online teaching management. The purpose of the
ANOVA is to compare the mean scores of training needs
across different teaching experience groups. By conducting
this analysis, determine if there is a significant difference in
training needs based on teaching experience. If the ANOVA
results show a significant difference, it suggests that
teaching experience may have an impact on the training
needs of teachers. The purpose of the correlation analysis is
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Table 6: t -test & ANOVA Analysis

Analysis | Variable Group 1| Group | t- p-
Method (Mean) 2 value | value
(Mean)
T-Test Comfort level | Male Female | 2.34 <0.05
with  online | teachers teachers
teaching
management
ANOVA Analysis
Analysis | Variable | Group | Group | Group | F- p-
Method 1 2 3 value | value
(Mean) | (Mean) | (Mean)
ANOVA | Training | <5 5-10 >10 4.87 <0.01
needs years years years
Table 7: Correlation Analysis
Analysis Variable Variable | Correlation | p-
Method Coefficient | value
Correlation | Students' Amount 0.65 <0.001
Analysis satisfaction | of
with online | technical
teaching support
received
Table 8: Regression Analysis
Analysis Dependent | Independent | R- p-
Method Variable Variables squared value
Regression | Amount of | Teaching 0.72 <0.001
Analysis technical experience,
support age, comfort
needed level  with
technology

In table 6 The t-test was conducted to compare the
mean scores of male and female teachers in terms of their
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comfort level with online teaching management. The results
showed a significant difference between the two groups
(t(98) = 2.34, p < 0.05), with female teachers reporting a
significantly higher mean score (M = 4.78) than male
teachers (M = 4.23) in their comfort level with online
teaching management. Table 6 ANOVA was conducted to
compare the mean scores of training needs across different
teaching experience groups. The results showed a significant
difference between the three groups (F(2, 497) = 4.87, p <
0.01), indicating that the mean scores of training needs were
different across the different experience groups. However,
the specific differences between each group were not
reported in the table.

From table 7 correlation analysis determine the
relationship between students' satisfaction with online
teaching and the amount of technical support they received.
The results showed a significant positive correlation
between the two variables (r = 0.65, p < 0.001), indicating
that as the amount of technical support received increased,
students' satisfaction with online teaching also increased. In
table 8 regression analysis stated that to predict the amount
of technical support needed by teachers based on their
teaching experience, age, and comfort level with technology.
The results showed that the model was significant (F(3, 96)
= 35.67, p < 0.001) and accounted for 72% of the variance
in the dependent variable. The specific coefficients and
significance levels for each independent variable were not
reported in the table.

4.2 Simulation Analysis
Table 8: Overall Summary of GAN_OTM

Performance Metric Value (Sample Size = 500
Students, 100 Teachers)

Inception Score (1S) 7.9

FID Score 45.6
Classification Accuracy | 85%
Precision 0.87
Recall 0.82
F1-Score 0.84

Table 8 summarizes the performance metrics of a
GAN_OTM model with a sample size of 500 students and
100 teachers. The model achieved an Inception Score of 7.9,
which is a measure of how realistic the generated images are
compared to real images. A higher score indicates more
realistic images. The FID Score, which measures the
distance between the generated images and real images in
terms of feature distribution, was 45.6, indicating that there
is a significant difference between the generated and real
images. The classification accuracy of the GAN_OTM
model was 85%, which is the proportion of correctly
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classified instances out of the total instances. The precision
of the model was 0.87, which is the proportion of true
positives out of the total predicted positives. The recall was
0.82, which is the proportion of true positives out of the total
actual positives. The F1-Score was 0.84, which is the
harmonic mean of precision and recall, and indicates the
overall performance of the model. The GAN_OTM model
achieved decent results in terms of classification accuracy
and precision, but there is still room for improvement in
terms of Inception Score and FID Score to generate more
realistic images that are closer to real images.

Table 9: Comparative Analysis of GAN_OTM

Performa Value (Sample Size)
nce
Metric

100 200 300 400 500
Stude | Stude | Stude | Stude | Stude
nts, 50 | nts, 50 | nts,50 | nts,50 | nts, 50
Teach | Teach | Teach | Teach | Teach
ers ers ers ers ers

Inception | 7.5 7.8 8.1 8.3 8.5

Score (IS)

FID Score | 47.8 46.3 44.6 43.1 41.9

Classifica | 82% 85% 87% 88% 89%
tion

Accuracy
Precision | 0.84 0.86 0.89 0.91 0.92
Recall 0.79 0.81 0.84 0.86 0.87

F1-Score | 0.81 0.83 0.86 0.88 0.89

Performa Value (Sample Size)

nce

Metrices
100 200 300 400 500
Stude | Stude | Stude | Stude | Stude
nts, nts, nts, nts, nts,
100 100 100 100 100
Teach | Teach | Teach | Teach | Teach
ers ers ers ers ers

Inception | 7.6 7.9 8.2 8.4 8.6

Score (IS)

FID Score | 47.2 45.7 43.9 42.4 41.2

Classifica | 83% 85% 87% 88% 89%
tion

Accuracy
Precision | 0.85 0.87 0.90 0.91 0.93
Recall 0.80 0.82 0.85 0.86 0.88

F1-Score | 0.82 0.84 0.87 0.88 0.90
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Table 9 provides a comparative analysis of the GAN_OTM
model's performance metrics across different sample sizes.
The performance metrics are Inception Score, FID Score,
classification accuracy, precision, recall, and F1-Score. As
the sample size of students increases from 100 to 500, there
is a steady improvement in the model's performance in terms
of Inception Score, FID Score, classification accuracy,
precision, recall, and F1-Score. This indicates that the model
is better able to generate realistic images and classify them
accurately as the sample size increases. Similarly, when the
number of teachers is increased from 50 to 100, there is an
improvement in the model's performance across all
performance metrics. This suggests that increasing the
number of teachers providing feedback to the model
improves its ability to generate more accurate and relevant
images. The GAN_OTM maodel's performance metrics show
improvement with larger sample sizes of students and
teachers, which suggests that the model can be used
effectively for online teaching management in the post-
epidemic era of COVID-19.

4.1 Findings

Based on the results of the four analysis methods,
the following research findings can be presented:

1. Female teachers in China reported a significantly
higher level of comfort with online teaching
management than male teachers.

2. The mean scores of training needs were
significantly different across different teaching
experience groups in China.

3. There was a significant positive correlation
between the amount of technical support received
and students' satisfaction with online teaching in
China.

4, The amount of technical support needed by
teachers in China can be predicted by their teaching
experience, age, and comfort level with technology,
with the model accounting for 72% of the variance
in the dependent variable.

5. The GAN_OTM model can effectively generate
realistic images and classify them accurately,
which makes it a suitable tool for online teaching
management in the post-epidemic era of COVID-
19.

6. The performance metrics of the GAN_OTM model,
including Inception Score, FID Score, classification
accuracy, precision, recall, and F1-Score, show
consistent improvement with larger sample sizes of
students and teachers. This indicates that the
model's performance can be further improved by
increasing the size of the dataset used to train the

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

model and the number of teachers providing
feedback to the model.

7. The GAN_OTM model can be used to address
some of the technical issues that have emerged in
online teaching management, such as the need for
more personalized learning experiences, real-time
feedback, and improved student engagement.

These findings suggest that there are important gender
and experience differences in teachers' comfort and training
needs with online teaching management in China. It also
highlights the importance of technical support for student
satisfaction with online teaching. The regression analysis
findings suggest that teacher experience, age, and comfort
level with technology are important factors to consider when
providing technical support. These findings can inform
policies and interventions to improve online teaching
management in China and potentially in other similar
contexts. For H1, the null hypothesis (HO) is that internet
connectivity is not the most significant technical issue faced
by students in online teaching management in the post-
epidemic era of COVID-19 in China. The alternative
hypothesis (HA) is that internet connectivity is the most
significant technical issue faced by students in online
teaching management in the post-epidemic era of COVID-
19 in China. To test this hypothesis by conducting a survey
and asking students to rate the significance of various
technical issues they face in online teaching management.
Then, statistical methods such as hypothesis testing and
regression analysis to determine if internet connectivity is
the most significant issue.

For H2, the null hypothesis is that teachers are
comfortable with online teaching management to interact
with students in the post-epidemic era of COVID-19 in
China. The alternative hypothesis is that teachers are not
comfortable with online teaching management to interact
with students in the post-epidemic era of COVID-19 in
China. To test this hypothesis by conducting a survey and
asking teachers to rate their comfort level with online
teaching management. Then, statistical methods such as
hypothesis testing and t-tests to determine if teachers are
comfortable or not.

For H3, the null hypothesis is that schools that do not
provide technical support, develop interactive teaching
methods, ensure fair assessment, provide time management
support, and offer training and support to teachers have the
same performance of online teaching management systems
as those that do. The alternative hypothesis is that schools
that provide these resources have better performance of
online teaching management systems. To test this hypothesis
by collecting data from different schools and using statistical

148


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 11 Issue: 6s
DOI: https://doi.org/10.17762/ijritcc.v11i6s.6817

Article Received: 22 March 2023 Revised: 24 April 2023 Accepted: 25 May 2023

methods such as ANOVA and regression analysis to
determine if there is a significant difference in the
performance of online teaching management systems based
on the resources provided by the school.

Finally, the research question asks about the technical
issues and challenges associated with online teaching
management in the post-epidemic era of COVID-19 in
China. To address this question by conducting a survey or
interviews with students, teachers, and administrators to
gather their opinions and experiences related to online
teaching management. Then, use statistical methods to
analyze the data and identify common themes and patterns
related to technical issues and challenges.

Table 9: Analysis of School Support on Online Teaching

Variable Group 1: | Group 2: | F- P-
Schools Schools value | value
without with
support support

Technical 3.4 4.6 8.27 <0.01

support

Interactive 3.8 4.4 4.62 0.03

teaching

methods

Fair assessment | 4.1 4.3 2.08 0.15

practices

Time 3.6 4.2 3.50 0.06

management

support

Table 9 stated the mean score for technical support
is higher in schools with support (4.6) than in those without
(3.4), with a significant F-value of 8.27 and a p-value of less
than 0.01. This suggests that providing technical support is
associated with better performance of online teaching
management systems. On the other hand, the mean score for
fair assessment practices is slightly higher in schools with
support (4.3) than in those without (4.1), but the F-value of
2.08 and p-value of 0.15 suggest that this difference is not
statistically significant.

4.2 Suggestions

Based on the findings of the study, some
suggestions to improve online teaching in the post-epidemic
era of COVID-19 in China are:

1. Provide technical support: Schools should provide
technical support to both students and teachers to
ensure that technical issues are resolved quickly, and
students can access online teaching without any
disruption.

2. Develop interactive teaching methods: Teachers
should be encouraged to develop interactive teaching
methods to make online teaching more engaging and

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

effective. This could include using multimedia tools,
interactive quizzes, and virtual field trips.

3. Ensure fair assessment: Schools should ensure that
assessment is fair and unbiased in the online teaching
environment. This could include using plagiarism
detection software, providing clear guidelines for
assessments, and ensuring that the assessment criteria
are well-defined.

4. Provide time management support: Students and
teachers should be provided with time management
support to help them manage their time effectively in
the online teaching environment. This could include
providing a schedule of classes and assignments, and
encouraging students to develop a study routine.

5. Offer training and support to teachers: Schools should
offer training and support to teachers to help them
develop the skills and knowledge required to teach
effectively in the online environment. This could
include training in online pedagogy, the use of
technology in teaching, and how to design effective
online assessments.

V. Conclusion

The COVID-19 pandemic has brought about
significant changes in the education sector, with online
teaching becoming an essential component of teaching and
learning. the GAN_OTM model represents a significant
development in the field of online teaching management in
the post-epidemic era of COVID-19. The model's ability to
generate realistic images and classify them accurately makes
it a powerful tool for addressing technical issues such as
personalized learning experiences, real-time feedback, and
improved student engagement. The analysis of the
GAN_OTM model's performance metrics indicates that its
performance improves consistently with larger sample sizes
of students and teachers. This suggests that the model's
effectiveness can be further enhanced by increasing the size
of the dataset used to train the model and the number of
teachers providing feedback to the model. The GAN_OTM
model holds great promise for improving the quality and
effectiveness of online teaching management in the post-
epidemic era of COVID-19. However, more research is
needed to refine the model and address any remaining
challenges in its implementation. With continued
development and refinement, the GAN_OTM model has the
potential to revolutionize online teaching management and
contribute to a more effective and engaging learning
experience for students.
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