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This research investigates a comparative Study on the Effectiveness of 
Virtual Simulation Technology and Traditional Teaching (China's New 
Automotive Energy Speciality as an Example).The study will major in the 
case of vocational education in China. With the increasing application of 
science and technology, the automobile industry is getting more advanced 
and one dimension gaining more momentum is the emergency of energy 
vehicles. In the changing environment, the learners need to move with 
technology and have better ways to conceptualize the use of the technology 
in real-world applications. That can happen by first getting the simulation 
(Wu, Lan, & Wang, 2022). That means virtual simulation technology is a key 
factor in developing energy vehicles and training them to suit the real 
environment. The research will make and explain a function of simulation 
technology from a different perspective of teachings like maintenance, 
controls, and power conversion, among other aspects which make the NEV 
a success.  

1. INTRODUCTION 
This paper reports on a study carried out in China investigating the relationship between student’s 
use of Virtual simulation and their learning outcomes in a course on New energy vehicles. The results 
show a clear relationship between accesses to the VR as measured by questionnaire and outcomes, 
as measured by final results. While the results do not establish a direct causal connection, they 
indicate that under appropriate conditions a component of VR study provides significant benefits to 
learning. In this, it contrasts with the results of recent studies that find no relationship between 
access and results. Quotes taken from interviews with some of the students illuminate the 
relationship between VR and their own learning. 

At present, there are some problems in automobile education in China. First inadequate educational 
resources; second, course lagging; third, Students in vocational schools are not learning well. Thus, 
we need use technology to change the situation.  

China uses the term New Energy Vehicles to mean the Electronic vehicles which can be plugged into 
a charger for charging.    The main issue is that that the growing technology of automotive vehicles to 
be used in education has not fully evolved and they are in beginning stages. That means education 
systems in China have no sufficient resources which can be used evenly across all learning 
institutions. That means a single car is applied by many students making the approach incompatible 
with existing curriculum. The applied NEV technology is might sound like a best move ever but there 
are some limitation accompanied by the distribution process of the resources. Artificial Intelligent 
carries much of the technology that must be applied to teach these NEV to move on the roads without 
accidents (Chen, 2021).   Virtual Simulation for teaching NEV is software that uses AI and Virtual 
Reality innovation to make the new energy vehicle teaching for the students in institutions. It is based 
on virtual reality capabilities offering forced simulation, artificial intelligent experimentation, and 
operational training.  
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Qu et al.                                                                                A Comparative Study on the Effectiveness of Virtual Simulation Technology 

2601 

In training the NEV, since the installation position of the vehicle and auto parts is not very obvious 
and must be related to the environment, it becomes complicated to learn the technology about the 
car. That translates to the point that when training students, it becomes abstract and dangerous to 
master the structure and relate it to the real environment of operation (Luo, 2021). Due to the 
complication in mastering the mechanical and electrical structure, a well-simulated technology must 
come into play to have the students trained in different aspects of operating. Most new energy 
vehicles are projected to be driver-less and must be fed with all capabilities, which will make them 
adapt to the roads without needing a physical driver (Zhang, et al 2019). Different things need to be 
coordinated in the car, like the motor operations, how to make the energy conversion distribution, 
and power transmission. For student training, virtual simulation was introduced that can manipulate 
virtual reality structure. Yixing et al. hold different researches on the application of how the virtual 
simulation software can be used to train new energy vehicles to achieve a constant operation of the 
vehicles. Yixing et al. also proposed different methods like low-delay, which is based on the network 
communication for the VR, which can visualize fused real and virtual environment based on the third-
party point of view. That means there is much which needs to be done related to the new energy 
vehicle and training so that the vehicle can fit the real environment from the virtual point of view. 
That is, through virtual simulation, it is easy to make the virtualization of the real environment.  

New energy vehicle is a growing technology which has limited theoretical frameworks and there is 
little test of the information whether it can make positive implication in the education systems. That 
means different problems will arise when applying NEV simulation when teaching students, 
developing the curriculum and making the initial phases of introduction.  That signifies there is more 
needed research on the process of developing the objective of the curriculum and understand the 
industry in more relatable manner. Use of new energy technology is resource intensive it may make 
some educational institution which is remotely based delay in access some of the important items 
like cars to perform the important simulations.  

How to use virtual reality to help students improve their observation ability？ 

1. How to use virtual simulation to improve teaching quality  

The study aims to investigate the application of virtual simulation technology in the teaching of new 
energy vehicle majors at vocational colleges in China. 

2. To find out how virtual simulation technology helps students' observation ability？ 

2. MATERIALS AND METHODS 
This research examines the research methods and procedures used to answer the research questions 
in one of this study. The researcher conducted an experimental procedure in a school of choice in 
Changchun City, Jilin, China, from where the participants were chosen and surveyed based on the 
variability of the simulation technology as a method of teaching new energy vehicles. The experiment 
was carried out based on research Philosophy.  

Quantitative research methods were employed in this research, which were chosen based on  
research aim and objectives and the researcher’s philosophical understanding, experience, and 
personal beliefs (Bashir et al., 2017).  

New Energy Vehicle Professional Exam Questions is designed to synthesise the teaching content of 
New Energy Vehicle Professional Exam Questions. Post-side test questions were administered to 
students in the control and experimental groups. The test questions were analyzed for validity and 
reliability, and the differences between the data were analyzed using T-test. 

3. RESULTS 
The following table1 showed that the control group (150 college students) obtained the average 
grade of 83.01 in new emerge vehicle (GNEW) in the pre-test and average grade of 82.93 in the course 
in the post test. Similarly, they obtained the average grade of 78.05 in car structure (GCS) in the pre-
test and average grade of 82.48 in the course in the post test. On the contrast, the experiment group 
(150 college students) obtained the average grade of 81.28 in new emerge vehicle (GNEW) in the 
pre-test and average grade of 85.69 in the course in the post test. Similarly, they obtained the average 
grade of 76.77 in car structure (GCS) in the pre-test and average grade of 84.48 in the course in the 
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post test. Though the experiment group had the initial grade in either new emerge vehicle or car 
structure, they had made significant progress after receiving the VR simulation teaching. That is to 
say, the VR simulation teaching had positive effect on the grade of college students who major new 
emerge vehicle. 

Table 1: Descriptive analysis of students’ performance 
Groups Test Variable Obs Mean Std. Dev. 
Control group Pre-test GNEW 150 83.01  8.95  
  post-test GNEW 150 82.93  9.28  
  Pre-test GCS 150 78.05  9.19  
  post-test GCS 150 82.48  9.06  
Experiment group Pre-test GNEW 150 81.28  9.61  
  post-test GNEW 150 85.69  10.60  
  Pre-test GCS 150 76.77  7.01  

  post-test GCS 150 84.48  6.59  

Independent samples t-Test table 2 showed that there are no significant difference before the pre-
test and post test in term of students’performance in the control group. as its P values of Levene's 
Test were less than 0.05 (GNew: P=0.530>0.05; GCS: P=0.908>0.05 ) and the equal variances not 
assumed  were greater than 0.05 (GNW:P=0.939>0.05 GCS:P=0.000<0.05, with error). However, for 
the experiment group P values of Levene's Test were greater than 0.05  (GNew: P=0.129>0.05; GCS: 
P=0.539>0.05 ) and the equal variances  assumed  were also less than 0.05(GNeW:P=0.000<0.05 
GCS:P=0.000<0.05 , that implied there were significant difference between the pre-test and post-test 
outcomes of experiment group. It further meant that VR simulation teaching have influence on 
students’ performance. In addition, in the independent samples t-Test of pre-test (Control group VS 
experiment group), the P values of Levene's Test were less than 0.05 (GNew: P=0.114>0.05; GCS: 
P=0.001<0.05 ) whilst the equal variances  assumed  were less than 0.05(GNew: P=0.108>0.05; GCS: 
P=0.176>0.05 ) , it implied there were no significant difference between the outcomes of the 
experiment group and the control group in the pretest in students’ performance. In the independent 
samples t-Test of post-test (Control group VS experiment group), the P values of Levene's Test were 
less than 0.05 (GNeW:P=0.02<0.05 GCS:P=0.000<0.05 whilst the equal variances assumed  were less 
than 0.05 (GNeW:P=0.02<0.05 GCS:P=0.01<0.05, it also implied there were significant difference 
between the outcomes of the experiment group and the control group in the posttest in students’ 
performance in grade or NEW or CS. These findings further confirmed that VR simulation teaching 
have influence on students ’performance.   

Table 2 
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Virtual simulation teaching has the following advantages over traditional teaching: 

1. Strong interactivity: virtual simulation teaching can provide more interactivity, students 
can participate in the teaching process through simulated experiments, virtual practice and 
other ways to enhance the learning experience and participation. 

2. Real-time feedback: virtual simulation teaching can record the learning process and 
performance of students in real time, give timely feedback and guidance to help students 
correct their mistakes in a timely manner to improve the learning effect. 

3. Rich resources: virtual simulation teaching can provide richer resources, including 
simulation experiments, virtual practice, multimedia materials, etc., to help students better 
understand and master knowledge. 

4. Flexible: virtual simulation teaching can be personalised according to the students' learning 
progress and needs, flexible adjustment of teaching content and methods to meet the learning 
needs of different students. 

5. High security: virtual simulation teaching can avoid some experimental operations may 
exist in the security risks, to protect the personal safety of students. 

In conclusion, this study's quantitative and qualitative findings suggest that virtual simulations can 
improve cognitive comprehension and practical skills in NEV education. Virtual worlds' hands-on 
learning style seems to fit constructionist notions that emphasize deeper engagement and higher-
order memory over memorization. Meanwhile, behaviorist learning approaches like kinesthetic 
engagement optimized knowledge acquisition of quantifiable outcomes. Through these theoretical 
views, virtual simulation-based teaching for vocational NEV education showed a slight performance 
and perception advantage over standard classroom pedagogies. 
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