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Abstract: The test shell “Great Chemist” is designed to carry out an actions’ set 
for testing subjects using various test methods. The application areas of the shell 
are professional and psychological assessments of the personality, pedagogical 
and psychological testing, examination and monitoring in the education system 
and chemistry thinking development. 
Web version of the test shell is currently being developed. This publication 
provides a brief report on the development process, including an indication of the 
technologies stack used, a results description of the web application information 
architecture design processes and the main design decisions for its software 
implementation. 
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1. Introduction 
The Great Chemist technology was 

developed by the team of authors E. V. 
Volkova and A. A. Raskovalov [1]. This 
technology is a laureate of the IVth 
Congress of the Russian Psychological 
Society competition in the nomination 
“Innovative psychological technologies in 
the new century” (September 2007), 
awarded with a quality certificate No. 
20070005, issued on the basis of the 
decision of the expert council for the 
certification of psychological technologies 
Russian Psychological Society (RPS) No 
125 dated September 12, 2007. The 
computer program "Great Chemist" has a 
Certificate of official registration No. 
2006614415 dated December 28, 2006. 

The Great Chemist technology is 
designed to diagnose and develop of 
chemical intelligence. The main area of 
this technology is a professional 
psychological assessment of a person 
(assessment of chemical intelligence). 
Based on the test results, it is possible to 

determine the quality of knowledge of the 
basic topics of chemistry in a person, the 
zone of actual and zone of proximal 
development of his/her chemical 
intelligence, the core of which is chemical 
thinking; to evaluate the effectiveness of 
the development potential of innovative 
programs in chemistry [2, 3]. 
Neurophysiological studies show that the 
Great Chemist technology improves the 
neuroefficiency of cognitive activity in 
solving various chemistry problems, 
which leads to a decrease in school 
overload [4]. 

However, the software of the test 
method has been local to date, making it 
difficult to distribute to other computers 
and making it difficult to collect general 
statistics. In this regard, it was 
problematic to conduct testing of students 
in a remote format and it was impossible 
to automate the process of collecting 
statistics on testing for each student. A 
new task was set to develop a test shell 
web application for the Internet. To do 
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this, it was necessary to develop a 
technological platform for the website and 
implement the functions of authorization, 
testing and data collection on it according 
to the algorithm of the existing desktop 
version of the “Great Chemist” software. 

Designing the information architecture 
of a web application 

The main page of the web application 
consists of the following functional 
sections: registration of a new user, login 
of an authorized user, reference 
information about the site. 

The client-server technology was 
chosen to implement the multi-user 
access mode. Differentiation of access 
rights is implemented at the server level 
for the following roles of the client level: 
student, teacher, manager. A user with 
the “student” role, when logging into the 
system, has access to the following 
functional sections: a section for taking 
tests, a section for viewing test results, 
and an information page about the site. 

A user with the “teacher” role, when 
logging into the system, has access to 
functional sections: a section for taking a 
test, a section for viewing the results of 
their own testing, a section for viewing 
test results for each student in a group, a 
section for viewing / adding / deleting 

their own groups, reference information 
about the site. 

A user with the “manager” role, when 
logging into the system, has access to 
functional sections: the section for 
passing the test, the section for viewing 
test results, the section for administering 
the accounts of all registered users, and 
reference information about the site. 
When administering user accounts, the 
manager can delete and edit them, 
including assigning the role of teacher to 
the necessary users. 

A typical approach with a login (e-mail 
address) and a password is adopted as a 
data for authorization. 

As registration meaningful 
information, a user indicates the full 
name, date of birth, information about the 
predominant hand, belonging to the 
training group or class. 

The beginning of each block of tasks in 
the testing mode is accompanied by 
instructions on the actions required from 
the test subject. A typical dialogue with 
the application while answering a task in 
particular is to choose one of the 
proposed options. Then the application 
immediately displays the next task 
without pause. 

 

 
 

  
 

Figure 1. Get-request received from the server. 
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Design solutions for the software 

implementation of a web application 
The following technologies were used 

to implement the client side: HTML, CSS, 
JavaScript, Vue.js. These technologies 
were used to implement the server part: 
ASP.NET Core, Transact-SQL. 

The whole mechanism of the web 
application is based on the style of 
interaction between the components of a 
distributed application in the REST 
network, for the information secure 
exchange over the Internet. 

The server is contacted at a certain 
address, indicating the controller, method 
(Figure 1), as well as the necessary 
additional parameters each time, when 
any action on the site are been performed. 

The client part of the developed 
application consists of the following 
components: 
 datePicker.vue – Picker by dates; 
 groupUsers.vue – displaying a list of 
students by group; 
 result.vue – test results; 
 snackbar.vue – system notification; 
 studentResult.vue – format for 
outputting results in the interface; 
 taskType1.vue – the first type of tasks; 
 taskType2.vue – the second type of 
tasks; 
 taskType3.vue – the third type of 
tasks; 
 taskType4.vue – the fourth type of 
tasks; 
 taskType5.vue – the fifth type of tasks; 
 taskType6.vue is the sixth task type. 

The above components are linked to 
the following pages: 
 About.vue – information page about 
the site; 
 Admin.vue – administration page; 
 Groups.Vue – page for 
adding/deleting a group from a teacher; 
 Home.vue – main page; 
 results.vue – page with the output of 
the results; 
 SignIn.vue – authorization page; 
SignUp.vue – registration page; 
TeacherGroups.vue – page with student 
results; 
 Test.vue – test page. 

 Information on the client is queried 
from the database using the following 
controllers: 
 GroupController.cs – work with 
groups; 
 ResultController.cs – work with test 
results; 
 TestController.cs is the operation of 
the testing system; 
 UserController.cs – work with users.  

According to the testing algorithm, it is 
necessary to count the time spent by the 
student to complete each task. In 
addition, some tasks have a time limit for 
solving. Therefore, a special algorithm 
was implemented, that starts the timer 
immediately after the start of testing, to 
calculate the time (Figure 2). A timer is 
displayed on the screen in tasks where 
there are time limits so that the tested 
person can see the remaining amount of 
time. The time is calculated by the timer 
without displaying it in other types of 
tasks. If the student did not send his 
answer after the specified time, then the 
content of the input fields is sent to the 
server automatically and the transition to 
the next task occurs. Time is recorded in 
the system in milliseconds, with 
automatic conversion to seconds and 
minutes.   

 
3. Results 
  
Currently, the administration and 

testing mode of the test shell “Great 
Chemist” is fully implemented in the web 
system [5, 6]. The developed design and 
technological solutions for the 
implementation of a network inter-level 
client-server interaction in the form of 
packages made it possible to minimize the 
influence of external factors related to the 
client network bandwidth. The work on 
the selection and configuration of the 
hosting platform has been completed, the 
site has been launched in trial operation 
mode. 
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Figure 2. The process of debugging a web application in a browser. 
  
Highlight 

 The administration and testing mode 
of the test shell “Great Chemist” is fully 
implemented in the web system. 
 The developed design and 
technological solutions for the 
implementation of a network inter-level 
client-server interaction in the form of 
packages made it possible to minimize 
the influence of external factors related 
to the client network bandwidth. 
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