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ABSTRACT 

For the purpose of cultivating and bringing up application-oriented warehouse management talents, this paper 

points out the pain points of warehouse management experiment on the basis of analyzing the teaching status 

of logistics management specialty, and puts forward an experimental teaching mode of warehouse 

management combining virtual and real. Firstly, students design the warehouse management scheme 

according to the virtual case. Then Then they implement their own scheme on the online experimental 

platform and offline supporting storage equipment, and carry out the virtual and real combination of sorting 

and inventory management operations. Finally, they verify their mastery of knowledge through experimental 

results. Through the implementation of this teaching model, students' ability to analyze and solve problems 

with warehouse management knowledge has been significantly improved. 

Keywords: virtuality and reality combination; experimental design; warehouse management; experiment 

teaching 

1. INTRODUCTION

In recent years, under the promotion of the rapid 

development of e-commerce, China's logistics industry has 

developed rapidly. The demand for logistics has increased 

year by year, and there is a gap in the demand for logistics 

talents. However, the employment situation of students is 

still not optimistic. The main reason is that there is a gap 

between the training of schools and the needs of society. 

What society needs are comprehensive talents with both 

theory and practice, and most colleges and universities 

focus on training talents with theoretical knowledge. 

Therefore, in order to meet the needs of society, in the 

future logistics talent training process, logistics 

management students not only need to have comprehensive 

and professional theoretical knowledge, but also need to 

cultivate practical and practical skills. However, due to the 

short running time, shortage of funds and many other 

reasons, practical teaching is the weakest part of the entire 

teaching system of logistics management. How to promote 

the practical teaching process of logistics management in 

accordance with the needs of enterprises and society for the 

practical ability of logistics talents has become an urgent 

problem to be solved in the teaching and development of 

logistics management. 

2. LITERATURE REVIEW

In terms of practical teaching of logistics management, 

some developed countries in the West attach importance to 

experimental links and the cultivation of students' 

professional abilities. For example, the University of 

California, Massachusetts Institute of Technology in the 

United States, the University of Munich, and the 

University of Cologne in Germany have established 

advanced logistics laboratories. They have in-depth 

research and practice in experimental teaching, and 

cultivate a large number of comprehensive talents with 

professional capabilities. . Many advanced experiences of 

these universities are worth learning from. In China, the 

state clearly requires "strengthening practical teaching and 

improving the practical ability of college students." The 

state and universities are paying more and more attention 

to the development of experimental teaching and 

increasing investment in laboratory construction. On the 

other hand, with the increasing demand for comprehensive 

ability-oriented logistics talents in today's society, the 

status and role of logistics experiments in teaching are also 

increasing. 

In recent years, various colleges and universities have been 

different in logistics laboratory construction and teaching 

planning based on their own subject foundation and school-

running characteristics, however, the development of 

experimental projects is mostly based on two main forms. 

One is a software platform based on integrated logistics 

information services. This is generally a mechanical 
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running process. It is difficult for students to associate the 

information process with actual logistics operations. The 

second is the use of logistics hardware equipment and 

facilities, but due to the limitations of laboratory space and 

capital investment, the experimental environment created is 

generally relatively simple and can only demonstrate some 

basic operating procedures. In order to overcome their 

respective shortcomings, many colleges and universities 

have introduced some virtual simulation logistics software. 

Gao Jun (2011) introduced a logistics experiment and 

practice teaching model that uses virtual simulation 

technology to build a visual simulation experiment 

environment. Combining with traditional logistics 

experiment teaching methods, the author proposes how to 

carry out logistics experiments and practical teaching in a 

virtual simulation environment. It not only allows students 

to be familiar with the experimental functions of facilities 

and equipment, simulation operation, verification decision-

making, organization and management, but also realizes 

the purpose of avoiding misoperation accidents and 

simulation operation dangerous experiments [1]. Lin 

Qiuping (2016) designed a set of teaching system that 

combines theory and practice based on computer 

simulation software and combined with project-driven 

teaching methods. The teaching system takes specific 

logistics experiment projects as the object, and divides the 

main teaching process into four parts: research object 

system, data processing, construction of system computer 

simulation model, and system output analysis [2]. Chen 

Weiwei (2017) introduces 3D simulation technology into 

logistics experimental teaching, allowing students to 

explore and learn in a simulated situation, give full play to 

the students' subjective initiative, and entertaining [3]. 

Through human-computer interaction, professional skills 

can be mastered faster, and students' practical ability, 

independent thinking ability, innovative thinking ability, 

unity and cooperation ability and comprehensive quality 

can be improved. Virtual experiments are known laws 

obtained from physical experiments through computer 

simulation, but it cannot simulate certain abnormal 

phenomena and failures that may occur in physical 

experiments, and it cannot completely simulate and replace 

the cognitive experience of humans interacting with the 

objective world. 

Wang Chenglin (2010) thought that the current logistics 

experimental teaching has some problems, such as the 

experimental teaching system is not systematic enough, the 

experimental content needs to be improved, the utilization 

rate of experimental implementation equipment is not high, 

the evaluation system of the whole experiment process is 

not perfect, the experimental teaching means are not rich, 

and the management method of experimental teaching is 

not scientific enough, and puts forward corresponding 

improvement strategies [4]. Wang Dongliang (2017) 

proposed a question-inquiry-based logistics experimental 

teaching system, and combined with teaching practice, 

discussed the application of question-inquiry method in 

logistics experimental teaching [5]. Yao Qi (2017) 

explained the necessity of strengthening the reform of 

experimental teaching system of logistics management 

specialty, and systematically explored the relevant 

measures to strengthen the reform of experimental teaching 

system of logistics management specialty from the aspects 

of setting experimental content, strengthening project 

guidance and introducing school enterprise joint teaching 

mode [6]. According to the characteristics of logistics 

management specialty, Chen ailing (2017) proposed an 

experimental teaching system of logistics management 

specialty based on comprehensive experimental platform. 

The system determined the requirements and objectives of 

the experimental teaching system of logistics management 

specialty based on the ability system, and designed the 

content of the experimental teaching system and the 

assessment and evaluation criteria of the experimental 

teaching link [7]. 

At present, the teaching methods used in the process of 

logistics experiment teaching are relatively simple. For 

software courses, teachers mainly use multimedia 

demonstration teaching, and students practice to master the 

use of software. Hardware experimental teaching often 

focuses on the demonstration of equipment, students' sense 

of participation is not strong, in the teaching process, 

students often dissociate from the teaching system[8-10]. 

3. PAIN POINTS OF WAREHOUSE

MANAGEMENT EXPERIMENTS

3.1. "Four Flows" Separation 

Many warehousing management experimental designs only 

involve part of the links of information flow, business 

flow, logistics, and capital flow, without systematic 

integration of these links. Software and hardware systems 

cannot be interconnected to complete the warehouse 

management experiment teaching, and cannot truly 

simulate a complete warehouse management training 

scene. 

3.2. Information Island 

The warehouse management experiment was not designed 

and planned with an information closed-loop warehouse 

management business model, which resulted in the 

inconsistent information flow of each link of the warehouse 

management experiment, which caused the teacher to 

encounter a bottleneck in the continuity of comprehensive 

teaching. Students are prone to fall into misunderstandings 

in learning, and it is difficult to understand the overall 

operation process and management ideas of the warehouse. 

Therefore, this article adheres to the concept of 

"combination of virtuality and reality, complements each 

other, and can not be virtual". Aiming at the seven major 

links of warehousing operations, a model of experimental 

teaching combining virtual and actual is proposed. Through 

the systematic and overall experimental teaching design, 
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the experimental teaching content and various elements in 

the experimental process are reasonably arranged, the 

virtual experiment and the real experiment are effectively 

integrated, and an open storage operation simulation 

experiment teaching platform is constructed. 

4. EXPERIMENTAL DESIGN BASED ON

THE COMBINATION OF VIRTUALITY

AND REALITY

The combination of virtual and actual experimental 

teaching refers to simulating the actual situation of 

different companies by simulating online orders and 

simulating scenarios of the electronic mall, so that students 

can use professional knowledge to think and analyze 

problems independently, and then put forward solutions. 

Then carry out the implementation and hands-on operation 

of the scheme on the open experimental platform, and 

finally obtain the real data results, which are compared and 

verified with the expected results, so as to test the students' 

understanding, mastery and application of knowledge. 

"Virtuality" refers to giving students a virtual shopping on 

an e-commerce shopping platform or using virtual 

enterprise background cases to simulate corresponding 

warehouse management tasks. In this way, we can simulate 

different warehousing and logistics demand scenarios, and 

we can also choose to send logistics or express delivery 

according to different actual conditions. "Reality " means 

that students use planting walls, shelves, electronic tags, 

conveyor belts, RFID and other facilities and equipment to 

actually perform order processing operations, purchasing 

operations, warehousing operations, inventory operations, 

picking operations, outgoing operations, and distribution 

operations. We can also get the actual data of the students' 

experiments. 

The design idea of this experiment is shown in Fig. 1. 

Firstly, through the design of virtual case background and 

virtual shopping on e-commerce platform, different actual 

business conditions are simulated, so that students can 

apply the professional knowledge of warehouse 

management to independently analyze problems and 

propose solutions. Then implement their own schemes on 

the open experimental platform to carry out sorting 

operations and inventory management operations 

combining virtuality and reality. Finally, the real data 

results are obtained, which are compared and verified with 

the expected results, so as to test their understanding and 

application ability of warehouse management knowledge. 

Figure 1. The design idea of warehouse management experiment based on the combination of virtuality and reality. 

The experiment is carried out in two stages. In the first 

stage, according to the simulated order information of the 

mall platform, order analysis is carried out, combined with 

the on-site shelf layout, the group discusses and designs a 

reasonable picking plan, and then the order picking 

information process is operated on the PC side of the e-

commerce distribution platform. And use the handheld 

terminal to pick the goods in the corresponding cargo area, 

perform the operation of information flow and logistics, 

and finally complete the implementation of the entire 

picking plan. In the second stage, based on the 

warehousing requirements generated by the simulation 

case, team members design a reasonable warehousing 

management plan, and complete the operation of 
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warehousing information flow on the PC side of the e-

commerce warehousing platform. Then use the handheld 

terminal to the warehouse to realize the operation of the 

information flow and logistics of the operations such as 

warehousing, inventory checking and warehouse 

adjustment. 

Through practical training, students can master the 

information flow, logistics operation and actual operation 

process of e-commerce distribution and warehouse 

management. The main business functions include 

receiving orders from customers, central distribution, 

regional distribution, front-end distribution, and integrating 

hardware equipment such as SMS, barcode scanner and 

BOX-ID. To enable students to understand the business of 

in and out of warehouse, sorting, allocation, and 

distribution, and master the methods of distribution and 

sorting and warehouse management using information 

systems.  

This kind of storage management experiment combining 

virtuality and reality promotes the cultivation of students' 

learning ability. Under this experimental teaching mode, 

students are no longer passive receivers of knowledge, but 

become active explorers of knowledge. It not only 

enhances students' independent learning ability, but also 

enhances students' interest in learning. Using this 

experimental teaching mode, students no longer face 

boring hardware devices or virtual simulation software, but 

face simulations of real data, design their own 

implementation plans, and conduct information flow and 

logistics operations in the actual warehousing process. The 

combination of hardware and software enhances the 

attractiveness of students. 

5. EXTENSION OF THE EXPERIMENTAL

PLATFORM

Relying on the warehousing management experimental 

platform to develop experimental projects that are 

continuous and can meet the needs of different courses 

(such as E-commerce, transportation management, logistics 

facilities and equipment) at different levels. So as to build a 

diversified experimental curriculum system, 

comprehensive and open experimental exploration and 

practice are carried out on this platform, as shown in Fig. 2. 

In the "E-commerce" course, through the shopping mall 

platform and mobile shopping platform, students can grasp 

the flow of business and capital flows, and generate 

logistics needs for the "warehouse management" 

experiment. According to the logistics requirements, 

students can perform related tasks such as order 

processing, purchasing, warehousing, inventory, picking, 

outgoing, and delivery. According to production and 

distribution needs, design experimental projects such as 

route optimization in the experimental class of 

"transportation management". At the same time, in the 

actual operation link of "Logistics Facilities and 

Equipment" experiment, students are allowed to recognize 

the planting walls, shelves, electronic tags, conveyor belts, 

RFID technology and other facilities and equipment. 

Figure 2. The design idea of warehouse management experiment based on the combination of virtuality and reality. 

6. CONCLUSION

This article proposes an experimental teaching mode 

combining virtual and actual for the experimental teaching 

of logistics warehousing sorting and inventory 

management operations. Through the systematic and 

overall experimental teaching design, the experimental 

teaching content and various elements of the experimental 

process are reasonably arranged, the virtual experiment and 

the real experiment are effectively integrated, and an open 

warehouse management experimental teaching platform is 

constructed. Moreover, relying on the experimental 

platform to develop experimental projects with continuity 

and meet the needs of different levels, build a diversified 

experimental curriculum system, and conduct 

comprehensive and open experimental exploration and 

practice. 
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