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Abstract 

In the article the results of the development of the Virtual Laboratory “Verification of Malus’s law” within the framework of the high 
education applying to the physics tasks of optics phenomenon are presented. The review of virtual learning systems is shown. The 
information technologies for the design and development of the virtual laboratory work are described. 
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1 Introduction 

Today it is difficult to imagine modern society without 
information technology. They have become an important 
part of our everyday life, greatly simplifying some of its 
moments. Moreover, this integration is enhanced day by day. 
With the development of ICT we have access to more and 
more increasing number of new tools that make faster, 
cheaper and more comfortable some daily processes. In 
addition, information technology contributes to the 
accelerated development of all sectors of the economy, such 
as industry, construction, medicine, agriculture, and others. 

The new technology education also significantly affects 
the core processes, including the interaction of teachers and 
students in the context of knowledge transfer [1]. Thus, 
recently, computer training systems used within the lecture or 
laboratory studies gain popularity [2]. Areas of application of 
such systems, as well as subjects where they are used are 
varied. In the process of teaching physics such training 
systems are implemented as virtual laboratories for 
simulation of physical experiments [3]. The results of the 
development of a virtual laboratory on the example of the 
laboratory work “Verification of Malus's Law” are presented. 

2 General 

The Virtual Laboratory is implemented using the Unity 3D 
game engine. It is a computer simulation of a real laboratory 
work named “Verification of Malus's Law” (Figure 1). A 
user interacts with the virtual laboratory by using the 
keyboard and mouse. Access to the laboratory is carried out 
using any browser with Unity Web Player plug-in installed. 
The virtual laboratory includes a description of the 
laboratory work, in which an executable module is 
embedded, the order of the work execution and questions for 
self-control. Also, the laboratory includes a test for the 
assessment of basic knowledge. 

 
FIGURE 1 General view of the virtual laboratory “Verification of Malus's Law” 

The virtual physical laboratory work is controlled by 
data held in the tasks to perform the laboratory work. This 
allows you to supplement and change the format of tasks for 
each lab. The assignments are text files in JSON format that 
simplifies the editing, and storing them in a database.  

3 Conclusions 

Thus, the virtual physical laboratory for the study of the light 
polarization was developed. It is supposed to be used within 
the process of teaching general physics for the students of 
technical majors. In addition, such project can be practically 
applied in research institutes and laboratories, as well as be 
used in the training centers and centers of advanced training 
of employees for industrial and commercial organizations. 
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