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Abstract: We explored how VR technology models can be applied to live-streaming e-
commerce teaching. We employed relevant real-time data analysis and feedback to design
a virtual simulation experimental platform to provide students with personalized experi-
ences in live-streaming e-commerce operations in traditional e-commerce courses. In this
study, different contexts were integrated into live-streaming e-commerce teaching, and a
standardized course for contextualized live-streaming e-commerce teaching was designed
in a standardized process consisting of the following steps: “introduction link”, “theoretical

v u

explanation”, “virtual simulation operation”, and “summary and feedback”. Virtual simu-
lation technology was standardized in contextualized live-streaming e-commerce teaching
by simplifying the design of live-streaming e-commerce courses to enhance students’ prac-

tical skills.
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1. Introduction

The effectiveness of live-streaming e-commerce has become an important issue amid
the wide use of e-commerce in China. In the e-commerce industry, cultivating experts
is key to ensuring effectiveness. In traditional e-commerce education, it is difficult to
cultivate experts who have a great deal of practical skills. Therefore, the factors affecting
the contextualized teaching of live-streaming e-commerce and the design of a virtual
simulation platform were identified. The results will help develop an immersive learning
and practice environment by simulating sound, light, and visual effects in live-streaming
e-commerce operations such that the simulated environment seems as close to a real
environment as possible [1,2].

After extensive data analysis, we examined the business processes of the existing clas-
sic live-streaming e-commerce industry to identify the following processes and their critical
nodes; copywriting planning, live-streaming processes, data collection and analysis, and
post-sales management. Based on the results, we designed a virtual simulation platform for
traditional e-commerce courses that simulates the operations of live-streaming e-commerce
platforms based on conventional knowledge and processes [3]. Real-time data from live
streams were used to determine click-through rates for important listed products and traffic
for user interactions. Relevant algorithms were used to provide students with feedback on
the actual market environment and enhance students’ experiences to help them understand
data logic and the live-streaming experience [4].
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2. Virtual Reality and E-Commerce Scenario Teaching

A contextualized live-streaming e-commerce teaching system based on VR was set
up on personal computers and workstations to effectively reduce the difficulty of the
virtual simulation of the environment in the live-streaming e-commerce courses. A series of
relevant methods were tested to standardize the processes in the course and the principles
of VR. One-to-one mapping of spherical 3D coordinates onto 2D plane coordinates was
conducted, as shown in Figure 1. This method involves correlating points in 3D with specific
coordinates on the 2D plane (Figure 1). Using algorithms and 3D space-rendering methods,
each point is mapped one-to-one, and the 3D scene is reproduced in 2D coordinates to
achieve better 3D visual effects. Based on a timeline, audio—visual effects are enhanced,
thereby providing a superior interactive experience.

Spherical 3D mapping to 2D planes

Figure 1. Schematic diagram of spherical 3D mapping of coordinates to the 2D plane.

This process reduces development costs to enable widespread use. Teachers can add
the latest content for live-streaming e-commerce courses, ensuring their students have
real-time teaching and learning experiences. The algorithm converts spherical coordinates
into two-dimensional coordinates, as shown in Equation (1).
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Through simplification, Equation (2) can be derived:
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where M is a 4 x 4 matrix.
In the same plane, when z,, = 0, M is converted into a 3 x 3 matrix, as shown in

Equation (3).
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Combining the equations turns H into a homography matrix.

Using the corresponding matching points of the two related images on both sides
of H, a plane in three-dimensional space can be mapped to the coordinate systems of the
relevant images from two cameras (encoding) via the homography matrix H. The algorithm
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section

enables VR content creation and projection conversion using Equation (4). The equations
are also used to map the matching-point pairs onto two images (eyes) and scale and rotate
functions in combination with other matrices.

Un Uus Us
v | =MoM; | vy | =H| vy (4)
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3. Model Design
3.1. Main Functions

The virtual simulation platform is composed of five teaching modules: personalized
training, perceptual education, parenting class, after-school work, and a specific task.
By integrating these modules, various needs can be met in live-streaming e-commerce
education to help students learn from personalized training and apply their new knowledge
to parenting classes and students’ after-school work [5].

We designed a context-based learning engine to set up different virtual scenes ac-
cording to various situations. After logging into the system, students can see different
scenes based on their conditions. Through simulation, the system effectively optimizes
and showcases factors related to different products, various parameters, relevant customer
data, and sales data. By replicating Scenes N, students can gain personalized experience in
live-streaming e-commerce (Figure 2) [5,6].

=3 Virtual Simulation Technology

Personalized training perceptual education parenting class After-school work

Figure 2. Functions of simulated virtual live-streaming e-commerce teaching system.

To make teaching entertaining, we adopted interactive activities, such as toys, sensory
devices, and mobile phones. Introducing these devices and resources provides different
personalized teaching tools, allowing students to continuously experience the advantages
of contextualized teaching via this system.

3.2. Course Design

The VR live-streaming e-commerce course was designed based on the adaptation
of various courses. The initial stage is the “introduction link”, where live-streaming e-
commerce videos link relevant knowledge points to capture students’ attention, introduce
the course theme, spark the students’ interest, and lay the groundwork for subsequent
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theoretical learning. In the “theoretical explanation” phase, the system presents traditional
basic knowledge and theories from the database in MS PowerPoint format to introduce
various models on different live-streaming e-commerce platforms. After the completion of
these two phases, the system explains the planning and design, product introduction, and
marketing strategies of live-streaming e-commerce, helping students achieve learning goals
and form a closed loop [1,7,8] between theory and practical application. The system uses
a question bank constructed based on case analysis. The “virtual simulation operation”
module groups students into different virtual simulation spaces based on their previous
learning experience, providing various simulated e-commerce scenes. In this module,
different students need to complete tasks regarding personalized live-streaming themes,
including live-streaming itself, pairing different products, and conducting live streams.
The system records and analyzes the live-streaming data, enabling students to understand
and master the details of live-streaming e-commerce and operate live-streaming businesses
according to their circumstances, thereby allowing them to master key live-streaming skills.
The “summary and feedback” module collects students’ business practices and records the
performance of the corresponding teaching team, providing comments and summarizing
issues and improvement measures regarding live-streaming e-commerce. Based on the
results, the system’s capabilities keep enhancing (Figure 3) [5,9,10]. Figure 3 shows the
activities, objectives, and time allocation of the four major links, which help teachers to
better organize e-commerce live courses. By formulating management and assessment
methods, the situations linked enable the achievement of expected results [11,12].
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Figure 3. Course design for the virtual simulation-based contextualized live-streaming e-commerce
teaching system.

4. The Effects of VR Multi-Context Teaching

To validate the effects of VR multi-context teaching, we evaluated the effectiveness
of VR technology in three scenes, the impact of data visualization, and the contextual
teaching effect on live-streaming e-commerce. Three different scenes (Plots 1, 2, and 3) were
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designed to observe the relationship between online user numbers (dataSx) and transaction
amounts (dataSy) in each scene. The experimental results are shown in Figure 4.
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Figure 4. Scene analysis of virtual-reality-simulation-based contextualized live-streaming e-commerce
teaching system. Note: Blue dots may represent highly interactive users, green dots represent
moderately interactive users, and pink dots represent low interactive users.

A significant positive correlation between the number of online users and transaction
amounts was observed. A cluster of dense scattered points formed in the central area of
the graph, indicating that most online users had a moderate level of consumption. By
optimizing live content and other parameters, user engagement and transaction amounts
were increased. Plot 1 presents the positive correlation between the number of online users
and the transaction amount. Most points are concentrated in the central area, indicating
that the number of users and the transaction amount conform to linear growth in live-
broadcasting activities. The more users, the more transactions. In Plot 2, the data points are
more dispersed than in Plot 1, and the transaction volume fluctuates greatly. The positive
correlation was not significant, and the number of outliers increased due to the introduction
of different strategies into teaching practices, causing more users to achieve higher total
transaction prices. In Plot 3, the scatter range is further expanded, and the number of online
users increases to about 14. The fluctuation of user numbers continues to stabilize, and
the number of outliers increases, which means that the transaction volume shows a linear
increase. This requires better content and product pricing strategies in teaching practices.

The experimental results show that the application of virtual reality simulation tech-
nology to live-streaming e-commerce teaching significantly impacted the number of online
users and transaction volume. The teaching strategies produced different data and sub-
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stantial differences in positive linear correlation. Such results highlight the importance of
real-time data analysis when designing live-streaming e-commerce teaching strategies and
further research on future contextualized simulation teaching in live-streaming e-commerce.

5. Conclusions

In this study, the feasibility and significance of virtual simulation technology in con-
textualized teaching for live-streaming e-commerce were validated. By using a virtual
simulation experimental platform, three plots were created to show that students per-
formed well in the entire process in a simulated live-streaming e-commerce environment.
Through data visualization, they optimized practical skills, course design, marketing strate-
gies, and other content, thereby enhancing their mastery of live-streaming e-commerce
operations. With virtual simulation technology, a new model was constructed for live-
streaming e-commerce education. Real-time data analysis enables rapid course iteration
and the optimization of teaching resources, nurturing high-quality e-commerce experts.
By integrating real-time data analysis, scene-based teaching in virtual simulation-based
live-streaming e-commerce can be developed to further explore other virtual simulation
technologies in various teaching environments. It is also necessary to integrate artificial
intelligence and other technologies to enhance the model’s ability.
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