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ABSTRACT 
In order to achieve the goal of Jiangsu university personnel training, taking Environmental Protection 
Equipment Engineering specialty as an example, the paper constructed the course system based on the virtual 
simulation platform of environmental pollution control engineering and equipment, and put forward the 
implementation measures of course system reform based on virtual simulation. The course system reform 
based on virtual simulation can effectively improve the teaching effect of environmental majors and 
strengthen students' practical and innovative ability. 
Keywords: virtual simulation; course system; classroom teaching; environmental engineering; environmental 

protection equipment engineering 

1. INTRODUCTION 

The traditional teaching content of environmental courses 
is not updated in time and the teaching mode is partial to 
the traditional, which is out of touch with the reality. The 
practice teaching form is single and the content is limited. 
Because the large-scale environmental pollution treatment 
has the characteristics of long cycle and high risk, students 
cannot get the experience of the whole process of 
engineering construction restricted by the equipment and 
technology. The traditional teaching model cannot adapt to 
the new requirements of talent training proposed by the 
rapid development of environmental protection industry [1-
2]. 
Virtual simulation technology provides an ideal teaching 
method, which has been gradually applied in the course 
teaching at home and abroad [3]. Using computer software 
to simulate the real situation, students can explore and 
learn in a simulated situation. This kind of teaching method 
is vivid and close to the real working conditions, which 
shows the concrete objects, principle process and changing 
rules. Through the practical operation experience in the 
real working environment, students achieve the goal of 
mastering knowledge and skills faster. Taking 
environmental protection equipment engineering specialty 
of Jiangsu University as an example, it showed the course 
system reform based on virtual simulation. 

2. COURSE SYSTEM FOR 
ENVIRONMENTAL PROTECTION 
EQUIPMENT ENGINEERING SPECIALTY 

The undergraduates majoring in environmental protection 
equipment engineering of Jiangsu university should have 
the basic theory and strong practical ability of 

environmental protection equipment engineering. At the 
same time, they can become senior engineering and 
technical personnel who are engaged in the research and 
development, design, manufacturing, installation, operation 
and management of environmental protection equipment in 
environmental fields. Based on such training objectives, a 
course system suitable for the students is formulated. The 
main courses are: principles of environmental engineering, 
environmental analysis and detection, water pollution 
control engineering and equipment, air pollution control 
engineering and equipment, solid waste treatment and 
disposal, environmental protection equipment, construction 
and management of environmental protection equipment 
engineering, and corresponding experiments, course design, 
and kinds of practice and training. 
The main contents of professional courses are traditional 
theoretical knowledge of water, atmosphere, solid waste 
and environmental protection equipment. The 
corresponding experimental projects and course design 
courses are set up to improve students' hands-on ability and 
innovation ability. 

3. PROBLEMS EXISTING IN 
TRADITIONAL TEACHING 

3.1. Boring and Lagging Teaching Content 

Environmental protection equipment professional course 
mainly introduces the process principle and structure 
composition of environmental protection equipment, which 
is boring for teachers and students. Due to the students' 
weak basic knowledge of machinery, fluid, materials and 
electronics, it is easy to lead to students' fear of difficulties 
and lose interest in classroom teaching [4]. In addition, the 
teaching content of theory course can't often keep pace 
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with the times and update in time, which leads to the lack 
of skills training of students. This situation is not suitable 
for the cultivation of applied talents. At the same time, the 
school provides students with insufficient resources for 
practice, which often fails to keep up with actual 
production and is out of touch with theoretical teaching. 

3.2. Traditional Teaching Mode 

Most of the professional courses are on the traditional 
teaching mode. Teachers are the main role. In the 
classroom, the teacher systematically explains the 
theoretical knowledge with case teaching and exercises. 
But the effect of teaching is general. The students' 
understanding of knowledge is poor and the practical 
operation ability is weak because of the lack of practice 
projects. 

3.3. Limitations of Traditional Practice 

The traditional experiment and practice teaching of 
environmental protection equipment engineering specialty 
is difficult. The treatment cycle of environmental pollutants 
is generally relatively long. Due to the limitation of time, 
students can only have an intuitive feeling of individual or 
some processes and cannot get the experience of the whole 
process of project construction. In addition, environmental 
experiments have a wide range of pollutants, involving 
chemical, electrical and other aspects of operation. 
Experimental safety has always been a very concerned 
issue in the process. During the operation of sewage 
treatment plant, huge treatment unit is involved, which is 
costly and dangerous. Therefore, the practice of 
environmental protection equipment engineering at this 
stage is difficult to adapt to the new talent training 
requirements. 

4. COURSE SYSTEM REFORM BASED ON 
VIRTUAL SIMULATION 

There are some problems such as insufficient experimental 
operation, poor actual effect of enterprise practice and 
insufficient cultivation of engineering practice ability [5]. 
On the basis of physical experiment, cognition practice and 
production practice, the virtual simulation teaching mode 
with high sense of reality, intuition and accuracy is 
constructed by using professional simulation software, 
multimedia technology and network communication 
platform. The teaching mode can expand the depth and 
breadth of experimental and practical teaching, improve the 
teaching effectiveness, realize the close combination of 
theory and practice teaching, and reduce the experimental 
cost and potential harm as far as possible. 

4.1. Construction of Course System Based on 
Virtual Simulation 

Based on the virtual simulation platform of environmental 
pollution control engineering and equipment of Jiangsu 
University, the teaching content of environmental 
protection equipment engineering specialty is integrated 
and optimized. The virtual simulation teaching is closely 
combined with the professional course teaching. The 
teaching knowledge points and simulation operation 
training professional skills of professional course are 
displayed through virtual reality, which can realize the 
combination of Teaching, Learning and Working. At the 
same time, it avoids the security risk and overcomes the 
limitation of time and space, which effectively improves 
the teaching efficiency. 

4.2. Course System Based on Virtual 
Simulation 

We should establish the concept of virtual simulation 
experiment construction, which is Talent cultivation, 
Discipline advantages, Scientific research, Practical 
innovation and Serving society. Traditional teaching and 
virtual simulation teaching are complementary. The high-
level scientific research achievements are fed back to 
teaching. Through the construction of modern information 
means and cloud resource database, we can realize the 
opening and sharing of teaching resources and simulation 
teaching, which can constantly improve the students' 
ability of practice and innovation. 
According to the demand and law of talent training, the 
course system of environmental protection equipment 
engineering based on virtual simulation is built according 
to the whole process of environmental pollution control 
from monitoring and evaluation to design, construction and 
management. The course system based on virtual 
simulation includes environmental pollution monitoring 
and evaluation, environmental pollution treatment process 
and device design, construction and treatment of 
environmental pollution control facilities, and management 
and production safety. The four platforms follow the 
concept of combining with theoretical courses, physical 
experiments, scientific research results, practical 
engineering and enterprises. The four virtual simulation 
teaching platforms are supported by major courses and 
practice. It covers the main professional courses of 
environmental protection equipment engineering. The 
course system of environmental protection equipment 
engineering specialty based on virtual simulation is shown 
in the Figure1. 
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Figure 1. Course system based on virtual simulation 

4.3. Implementation Measures of Course 
System Reform Based on Virtual Simulation 

4.3.1. Integration and Development Virtual 
Simulation Teaching Resources 

Through the virtual simulation platform, the course 
resources of environmental protection equipment 
engineering specialty are integrated and developed. As 
engineering theory courses need to be closely related to 
practical projects, the virtual simulation teaching platform 
can construct virtual scenes for students so that students 
can further master the analysis and evaluation of 
environmental pollution monitoring data, numerical 
simulation of process and device and problem handling. 
The students can be familiar with the construction, 
operation and management of pollution treatment system. 
The virtual simulation operation can increase students' 
interest in theoretical study and deepen their understanding 
of professional knowledge. 
At the same time, teachers transform the research results 
into teaching contents and then develop a series of 
comprehensive engineering training projects combining 
virtual and actual. Integrating design, virtual and 
simulation into one, students can complete comprehensive 
experimental projects including design and operation etc,. 

Which realizes the excellent combination of teaching and 
scientific research and provides important support for the 
cultivation of innovative talents. 

4.3.2. Focus on Innovative Practice Teaching 

Environmental protection equipment engineering focuses 
on training students' practical ability and innovation ability. 
The course system is set up based on theoretical knowledge 
and practical innovation. On the basis of conventional 
experimental projects, simulation software or virtual reality 
is used to provide various kinds of simulation information, 
which can cover the main working situations faced by 
professional students including sewage treatment plants, 
hazardous chemical production enterprises and other links 
that students can not complete through the general 
experiments and practice, etc. By controlling the difficulty 
of content in the platform, various teaching requirements 
such as basic concept improvement, scene training and 
content development can be completed. 

4.3.3. Hybrid Virtual Simulation Classroom 

This paper adopts the “Before class- In class-After class” 
hybrid virtual simulation classroom teaching model with 
students as the main. The concept of virtual simulation runs 
through the whole teaching process. Before class, students 
preview and operate in advance through the resources of 
virtual simulation platform. In class, teachers integrate 
virtual simulation technology into classroom teaching 
through case teaching, flipped classroom and personal 
report. After class, students use interactive virtual 
simulation software to carry out practical operation, which 
deepens knowledge understanding in the process of 
practice [6]. 

4.3.4. Improving the Course Assessment Method 

A good evaluation model is the key to promote students' 
development and ensure the teaching quality and the 
sustainable development of courses. The continuous 
innovation of teaching philosophy puts forward higher 
requirements for learning evaluation. The traditional 
evaluation mode mainly consists of different proportion of 
ordinary and final results. This evaluation model cannot 
meet the characteristics of virtual simulation courses. 
Therefore, it is necessary to establish a suitable evaluation 
model to meet the requirements of the course reform. At 
the same time, the proportion of ordinary performance 
should be larger than that of traditional classroom teaching. 
In the learning process, it should more emphasize on the 
process assessment. 
The mixed teaching assessment based on virtual simulation 
mainly includes three parts. i) Preview before class. 
Students previewed through the virtual simulation platform 
resources and completed the simple operation. This link 
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accounts for 20% of the total score. ii) Class discussion. In 
groups of 4-5 students, the teacher conducted the flipped 
classroom. The students reported by PPT, and then the 
teacher evaluated and scored them. This link accounts for 
30% of the total score. iii) Final exam. In order to 
investigate the students' comprehensive mastery of 
knowledge, it carried out a final examination and practical 
operation. This link accounts for 50% of the total score. 
This new assessment method can objectively and 
comprehensively reflect students' attitudes and abilities in 
the learning process. 

5. CONCLUSION 

Virtual simulation teaching has the advantages of high 
efficiency, low cost, rich content and security, which has 
been applied and promoted more and more. In the course 
teaching of environmental protection equipment 
engineering, the construction of new course system based 
on virtual simulation combines virtual simulation teaching 
with existing teaching methods. It is beneficial to improve 
the teaching effect. Moreover, teachers and students can 
carry out teaching safely and efficiently, which has 
important practical significance. 
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