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ABSTRACT

Context. The development of new types of virtual environments is an urgent task of informatisation of modern education, since
such services allow enhancing the quality of educational services and contribute to a deeper assimilation of new knowledge by stu-
dents. A web application proposed in this paper has been built using modern approaches to creating web pages using the .NET pro-
gramming language, Bootstrap and ASP.NET MVC frameworks, Azure cloud solutions and Azure SQL databases, which has en-
abled the simplification of software development by distributing functions between the application modules and provided the flexibil-
ity, performance, and security necessary to work with relational data. The effectiveness of the application in the educational process
has been experimentally tested using the method of determining the qualitative evaluation of the web forum usefulness parameter,
which was developed by introducing an informative parameter of the discussion quality based on the h-index (sometimes called the
Hirsch index or Hirsch number).

Objective. To build a mathematical model of a web forum and develop a method of determining the qualitative evaluation of the
parameter of usefulness of discussions in the created web application, which would allow improving the quality of educational and
scientific activities in a higher education institution.

Method. A method of determining the parameter of qualitative evaluation of a web forum using the h-index has been developed,
which enabled analysing the interest in covering the trends of discussion on the forum pages and planning on its basis further work of
the forum as a tool of a virtual learning environment.

Results. Based on the analysis of the results of the implementation of the web application in the educational process of the De-
partment of Information Technologies Vasyl Stefanyk Precarpathian National University, the user activity of posts has been analysed
and the effectiveness of discussions of the proposed topics on the forum pages has been determined using the introduced activity
parameter.

Conclusions. A mathematical model of a web forum has been built, and the application has been implemented using modern ap-
proaches to software development using an optimised MVC architecture, which enabled simplification of creating a service by dis-
tributing responsibilities between the application modules and facilitating testing and technical support of the service.

The scientific novelty of the study is the development of a method of evaluating the usefulness of discussions in a web forum by
introducing a new informative quality parameter, the use of which allowed broadening the scope of existing limitations in quantita-
tive analytics of discussions and feedbacks in popular services. Experimental studies carried out on the basis of a higher education
institution have confirmed the effectiveness of the method application to improve the quality of educational services. The practical
significance of the obtained results is the development of a software product as a tool of the virtual learning environment of a higher
education institution.

KEYWORDS: virtual environment, web forum, mathematical model, cloud technologies, activity parameter, method of qualita-
tive evaluation of a web forum.

ABBREVIATIONS ForumName; is a name of a specific forum for dis-
HEI is a Higher Education Institution;

WBL is a Web-Based Learning;
LMS is a Learning Management System;

cussion;
CreatedBy; is a forum member who created the dis-

CC is a Cloud Computing; cussion;
SQL is a Structured Query Language; Content(Forum; ) is a content of the discussion;
MYC is a Model-View-Controller; User; is a user model;
B is a Byte;
7B is a Zettabyte. NUs) is a number of forum users;
Email; is a user’s email address;
NOMENCLATURE PaswordHash; is a user’s password in the form of a
Forum; is a mathematical model of the forum; hash:

UserName; is a username;
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IsActive; is a Boolean variable of the user activity;

MemberSince; is a date of registration on the forum;

ProfilelmageUrl; is a path to the profile photo;

Rating; is a user rating;

Topic(Forumy) is a set of discussions that belong to
the forum Forum, ;

TopicName; is a discussion title;

TopicAuthor; is a discussion author;

TopicDate; is a date of creation of the discussion;

Post(Topic; ) ={Post; } is a set of publications in the
i discussion;

Post; is a model of publications;

PostAutors; is a set of users participating in the dis-

cussion;
N.( PostAutors i )

; is a number of publications of the j"

author in the i™ discussion;
(PostAutors ;)
{m}={N !

i
indicates the number of publications of the j" author in
the i™ discussion;

H; is a h-index of the discussion Topic(Forum;);
Ki is
ity Topic(Forum;) .

} is a set, each element of which

a parameter of the discussion activ-

INTRODUCTION

The past few decades, with the intensive development
of modern information technologies and the availability
of the Internet, have been characterised by unique oppor-
tunities for self-education that are constantly evolving and
improving. The World Wide Web has become a source of
intellectual activity for modern students and teachers, who
have unlimited opportunities to gain knowledge, improve
their skills and develop professional skills [1].

The educational process and the university manage-
ment system are constantly being digitised, which are the
main factors that allow not only enhancing the manage-
ment effectiveness by automating various activity areas of
a higher education institution (HEI), but also raising its
social significance as a centre for generating and dissemi-
nating new knowledge and information, ensuring its com-
petitiveness and the quality of professional development
training [2].

One of the popular areas and trends in modern educa-
tion is the introduction of web-based learning (WBL) and
the use of various web-based learning environments, such
as automated learning systems, web portals, and cloud-
based LMS. Web forums are also a leading modern and
relevant tool of informatisation, which are the resources
that provide an opportunity to exchange ideas and opin-
ions between users from different countries and regions
on various topics such as education, science, technology,
politics, sports, medicine, art, and others.
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Such web applications appeared almost as soon as the
Internet era began. The conventional approach to organis-
ing a discussion or forum began with standard online bul-
letin boards and has evolved smoothly in response to new
user needs, having become an integral part of the World
Wide Web. Today, forums serve as the main mechanism
for ordinary users to express their opinions on any topic,
as well as for teachers, students and researchers to find
answers to relevant self-education questions.

Comments made in discussions are usually managed
by those who are responsible for this and checked for
compliance with the terms and requirements of the site.
When a post on a forum receives a certain amount of at-
tention and comments, you can see how its display re-
sembles a tree structure. That is, a single post can be seen
as the root, and each reply is like the beginning of a corre-
sponding branch. Some trees are wide and shallow: eve-
ryone responds to the author’s thesis; other trees are nar-
row and deep: when two people argue “back and forth”
and only a few users participate in the discussion of a
common topic.

Notwithstanding that such forums were created at the
beginning of the Internet development, they are still popu-
lar among users and occupy one of the highest ranking
positions among the most visited websites in the world.

Therefore, the development of new types of virtual
environments as tools of informatisation of education, in
particular, web forums that would account for the advan-
tages of known solutions and eliminate their disadvan-
tages to functionally improve the interaction of the web
service with the user is an urgent scientific and applied
task that requires in-depth theoretical and software re-
search.

The object of the study is the process of developing a
web forum as a model of a web-based learning environ-
ment.

The subject of the study is a method for determining
the qualitative evaluation of the usefulness parameter of
discussions on a web forum.

The aim of the work is to build a mathematical model,
develop a web application on its basis to create a modern
software product and study the effectiveness of discus-
sions on topics using the method of determining the quali-
tative evaluation of the usefulness of discussions, which
will improve the quality of educational and scientific ac-
tivities at higher education institutions.

To achieve these goals, the paper solves the following
problems:

— to analyse known software solutions for creating
web forums, to identify their advantages and disadvan-
tages and to account for them in own development;

— to build a mathematical model of a web forum for
the implementation of the application software logic;

— to develop a method of qualitative evaluation of the
usefulness of discussions;

— to programmatically develop the service using mod-
ern technologies for building web pages;

— to carry out an experimental test of the application
of the proposed development during the organisation of
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the educational process in a higher education institution,
and to substantiate the effectiveness of the research results
and their feasibility in the educational sector.

1 PROBLEM STATEMENT

When creating modern web-based learning environ-
ments, developers face a large number of challenges re-
lated to the problems of how to account for the features of
organising virtual communication between participants in
the educational process, issues of software implementa-
tion based on the use of development tools and the choice
of services for further deployment. In addition, a key
stage for possible introduction of such services into the
educational process is to substantiate the effectiveness of
their use using both known and own developed research
methods. Therefore, there is a need to both create new
types of learning environments and to develop effective
and reasoned methods for studying the feasibility of their
use.

Assume that the model of discussion Topic(Forum;)

started on a forum Forum; by a user TopicAuthor, is
represented by the following characteristics:

Topic(Forum; )=<TopicName; , TopicAuthor;,

1
TopicDate;,, Post(Topic; ), K; >. M

To qualitatively evaluate the activity of the discussion
H
Topic(Forum; ), a parameter Ki:Tl was introduced (2),

which is defined as the ratio of the h-index H; of the dis-
cussion Topic(Forum;) to the time t, during which the

activity parameter is evaluated [3].
For further implementation of the software, a mathe-

matical model of a web forum Forum; is needed based on

modern approaches to building web pages using the .NET
programming language, Bootstrap, ASP.NET MVC
frameworks and data storage in Microsoft Azure cloud
services (Azure SQL, Azure Blob), and the effectiveness
of the proposed service in the educational process should
be studied based on the method of evaluating the pro-

posed discussion usefulness indicator K; .

2 REVIEW OF THE LITERATURE

The studies of both domestic and foreign scientists
and developers show a growing interest in the creation of
various web applications, which, owing to the use of an
accessible and user-friendly interface, have become an
indispensable source of information for modern people.
Virtual subject communities have gained particular popu-
larity, the number of which is constantly growing and
reaching a wider audience [4].

The most quoted definition of ‘virtual communities’
among foreign and Ukrainian researchers is that of
H. Rheingold: “Virtual communities are social associa-
tions of people that grow out of a network when a group
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of people hold an open discussion of a problem for a long
enough time and do so in a humane enough way to form a
network of their personal relationships in cyberspace” [5].

Scientific research aimed at studying virtual commu-
nities is reflected in the paper [6], the development of a
classification of virtual environments is carried out in the
paper [7], paper [8] analyzes the research of foreign scien-
tists on this issue.

To create and maintain virtual environments, appro-
priate cloud technologies are required, the most common
of which is cloud computing (CC). The concept of CC is
to provide end users with remote access to dynamically
scalable computing resources, services, and applications
(including operating systems and infrastructure), which
are maintained and updated by a service provider [9].

In 2023, about 50 ZB of information was stored in the
cloud (1 ZB = 270 B). This figure is expected to reach
100 ZB by 2025.

According to the analytical resource datereportal.com,
forums as tools of virtual communities are still at the top
of the most visited websites in the world. In particular, the
following forums are currently considered to be the most
popular:

— Reddit [10] is one of the best known forums in the
world today, founded in 2005, reaching around 330 mil-
lion visitors monthly and up to 57 million unique active
visitors daily;

— Quora [11] is an online forum designed to increase
the knowledge level of programmers and other computer
science professionals with an estimated 300 million users;

— Stack Overflow [12] is an online forum where dis-
cussions on various trends in programming are ongoing
with the involvement of highly qualified experts.

As for forums in the education sector, the most popu-
lar forum in Ukraine is Osvita.ua.

The advantages and disadvantages of the most popular
forums are summarised in Table 1.

Based on the analysis of popular forums, it was de-
termined that despite so many positive aspects of each of
them (for example, the creation of thematic forums, the
possibility to filter posts, multilingual extensions, the
availability of numerical analytics of views and posts), the
main disadvantage is the lack of a qualitative parameter
for evaluating each discussion, which can be used to de-
termine the qualitative characteristics of the interest of
users in the relevant topic.

Therefore, the result of this work is the development
of a web platform where users can create their own fo-
rums, participate in discussions, share information with
other users and study the effectiveness of its quality use
using the method of evaluating the usefulness of web fo-
rum discussions.
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Table 1 — Advantages and disadvantages of popular forums

Forum Advantages Disadvantages
name
— the possibility to create | — restriction of free-
your own thematic forums | dom of speech by the
(subreddits); moderator;
— the availability of a voting | — difficulty in finding
system; useful information
. — the use of various modera- | (due to the large num-
Reddit . .
tion algorithms to ensure the | ber of messages);
comfort and safety of users; — most information is
— the availability of statistics | available only in Eng-
on the number of posts and | lish.
participants at the current
time.
— simple and user-friendly | — the need for a con-
interface; tinuous expert feed-
— the possibility to use the | back channel to com-
division of questions into | ment on current issues;
categories; — intrusive advertising
— an edit function that allows | and sending unneces-
Quora users to edit and improve | sary emails that may
questions and answers in a | annoy users.
foreign language;
— multilingual extension;
— availability of statistics on
the number of positive and
negative votes.
Stack — standard format and ar- | — the quality of an-

Overflow | rangement of questions and | swers is not always
answers; high enough;

— the possibility of publish- | — oversaturation of the
ing codes and program ex- | site with questions
amples; from various areas;

— ensuring a plurality of | — high dependence on
options for answers to the | the number and quali-
questions posed; fications of involved
— possibility to filter publica- | experts.

tions (latest, active, unan-

swered).

Ocsira.ua | — access to the publication of | — oversaturation of the
posts and blogs for registered | site with questions
users; from parents and
— the possibility of receiving | teachers, which do not
answers to any questions | always relate to the
related to education and | educational process;
training both in Ukraine and | — the absence of a
abroad; qualitative parameter
— the possibility of obtaining | for evaluating the
analytics on the activity of | activity of discussions.
visitors (answers, views).

3 MATERIALS AND METHODS
A web forum is a type of virtual learning environment
in which the information content consists of a set of fo-
rums, a set of discussions, and a set of messages. A
mathematical model of a web forum is organised as a
hierarchy, with the forum itself at the top level.
The structure of the web forum platform is as follows:

Forums = <Forum; ,User; >. 3)
Consider the model of a web forum (3). A forum, as
an integral part of a service, has its own topic and target

audience. It is characterised by the following parameters:

Forum; = <ForumName;, CreatedBy; ,Content(Forum, )>.
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A user of a web forum can be considered any person
who visits the site, reads or interacts with its information
content in the form of discussions and answers to ques-
tions. The model of a web forum user User; is given in

the form:

User, =<Email; ,PaswordHash; ,UserName; , IsActive;,
MemberSince;,ProfileImageUrl; ,Rating; >. '

Then a set of the forum users is represented as:

n(Usen)
{User} = {User; };2, is a set of the forum users.
The information content of the forum discussion
(topic) Content(Forumy,) is as follows:

Content(Forum; ) = <Topic(Forum, ), PostAutors >

Each discussion Topic(Forum;) is described by the fol-
lowing parameters:

PostAutors ;
Topic(Forum; )= <Post(Topic; ), Ni( ostAutorsj) >

A discussion is actually a key part of a forum, which
can be created by the administrator or another registered
user. It is a collection of messages related to a single topic
and arranged in a chronological order, as shown in (1).

In each discussion, users expect that there will be
some kind of post from other forum participants. Forum
posts can be considered as the smallest piece of informa-
tion content that has an atomic structure.

The h-index H; for the i™ discussion will be calcu-

lated similarly to its calculation for scientific papers, i.e.
as a function of the number of publications and their au-
thors. Assume that 10 forum users took part in the discus-
sion of the i™ discussion, each of them published a certain
number of posts. For example, user 1 posted 1 post, user 2
posted 2 posts, user 3 posted 4 posts, ..., user 10 posted 7
posts. Then the set {m} for this example will include the

following elements:
{m}z{l’ 27 47 5’ 39 1, 69 63 29 7} .

The h-index H for this discussion, will be equal to 4,
as this is the minimum number of posts that have been
made by users with at least 4 posts (in this case, the num-
ber of such users is 5). The index cannot be equal to 5
because the number of users with at least 5 posts is 4.

To determine the h-index according to the described
method, an algorithm has been developed that calculates

the value of H depending on the number of users Py and

their publications M in a specific discussion (Fig. 1):
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Figure 1 — Algorithm for determining the h-index for discussion

The activity indicator of the i™ discussion over time t
according to formula (2) will be determined as the ratio of
the calculated index H to the time during which the dis-
cussion is being analysed.

The mathematical model built in this way serves as
the basis for the software implementation of the web ap-
plication, which is made using a number of modern de-
velopment technologies and cloud services.

In particular, the front-end part of the service was im-
plemented using the Bootstrap framework, which is a
powerful tool for creating a user interface [13].

Asp.NET MVC, a reliable and flexible framework for
creating web applications running on .NET, was used on
the back-end of the application [14]. MVC is a design
pattern that divides the logic of the application into three
main components: a model (Model), a presentation (View)
and a controller (Controller). This architecture provides
built-in support for scaling, which allows expanding the
forum with the growth of users and requests, and facili-
tates the division of functionality into separate compo-
nents, which makes it easier to develop, test, and maintain
the project [15].

The use of cloud services allows developers, on the
one hand, to focus directly on coding, without worrying
about the support and maintenance of the infrastructure,
on the other hand, the services provide high flexibility,
scalability, and performance of the application [16].

Based on the proposed mathematical model of the fo-
rum (3) and in accordance with the MVC architecture, a
graphic model of the logical structure of the service is
presented (Fig. 2).

This model includes properties that describe various
aspects of the forum, its characteristics and relationships
with other models (for example, PostModel for describing
the structure of posts, PostReplyModel for a described
structure for replies to posts).
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Figure 2 — Graphical model of the MVC logical structure of the
ForumModel web forum

For each user, after visiting the platform, to be able to
receive a list of forums in a proper form (Fig. 3), a con-
troller ForumController was developed. It describes the
logic of how forums should be displayed. First, there is a
request to the database, which is structured according to
an additional ForumListModel model.

To calculate the efficiency ratio, the PostReplyModel
module was used, the use of which allows implementing
the functionality for calculating the efficiency ratio of
each discussion according to the algorithm presented in
Fig. 1.

In particular, Fig. 3 shows the view of the forum for
an ordinary user, which displays the list of existing dis-
cussions and the numerical values of the corresponding

usefulness coefficients K :

=
Figure 3 — Screenshot showing the list of existing discussions
and indicators of their activity

Thanks to the MVC philosophy, each element
harmoniously interacts with other components of the
model. The example page in Fig. 3 demonstrates how,
after the user opens the list of forums, a view activates the
controller and interacts with the model to provide the user
with the necessary information about the activity of each
discussion.

Also, the developed web forum enables implementing
the following functionality:
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1) search requests — implemented using a Home-
PageSearchController controller, in which a method has
been added that performs the search function among ex-
isting forums and discussions;

2) the possibility to display a dynamic navigation
menu for different user roles. To do this, a ProfileCon-
troller was created, which describes a function about
where the information for this page should come from;

3) the possibility of participating in discussions and
publishing answers. To implement this functionality, a
ReplyController was created, which describes a function
that processes a new reply according to the PostReply-
Model that was created earlier.

In the first release of the project, the MySQL database
was used to ensure the necessary storage and organization
of data, the use of which allows working efficiently with
data and ensures stable and scalable development of the
application (Fig. 4):

Figure 4 — Data schema diagram with corresponding relation-
ships between the tables

In the process of testing the development, a transition
to Azure SQL was made, which is a fully managed data-
base service in the cloud and provides high data security.
This transition allows using all the advantages of an Az-
ure account and provides more flexible and scalable data-
base management, as well as improved performance and
availability of the application [17].

To successfully prepare data for migration, special
tools such as Azure Database Migration Service or Azure
Data Migration Assistant were used, which enabled per-
forming both the analysis and planning of the data struc-
ture and the conversion of data types, as well as ensuring
compatibility between MySQL and Azure SQL [18]

(Fig. 5):

MySQL database
—
1. Prep data 3 H.'a?'c queries manual
check
AzureSQL Data Checking the integrity of
Migration the transferred data
SOl 4. Connecting new db to
2. Connectiong 1 old "‘“"r‘f?‘ l i _mp“

DB and stan exporting =
data

Testing web-app with
new database

Figure 5 — Database migration scheme in Azure SQL Cloud
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As soon as the migration was completed, the correct
functioning of the application was tested and verified us-
ing the Azure SQL database.

4 EXPERIMENTS

The proposed service has passed the testing stage and
has been successfully implemented in the organization of
the educational process and scientific activity by teachers
and students of the Precarpathian National University.
This enabled realizing the creative ideas of contributors
and to use non-standard approaches to solving problems
in the process of studying at a HEI, to activate scientific
and educational and cognitive activities of teachers and
students.

Thanks to the involvement in the discussion of an in-
creasingly wide range of users, both from the side of
teachers and the student community, in a relatively short
period of use (6 months), a number of important topics
from the field of programming, problems of distance edu-
cation, passing of educational and practical training by
students, finding a place of employment and a number of
others were covered and commented on the pages of the
application (Fig. 6.):

bl th

Figure 6 — View of the page with the published posts for the
discussion

5 RESULTS

Based on the obtained indicators of activity, the inter-
est in the topic of discussions at the forum was analysed
over several months.

Fig. 7a and 7b present graphs of the analysis of the ac-
tivity indicator for the months of December 2023 and
January 2024, respectively.

The result of the implementation of the proposed ser-
vice was not only an increase in the level of knowledge of
students and the activation of scientific cooperation of
teachers, but also concrete practical results of using the
forum, which indicates an improvement in the quality of

the educational process.
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Analysis graph of discussionactivity parameter for a month

December

Hisch mdex

Day of the month

a

Analysis graph of discussion activity parameter for a month

January

Hursch ndex

Day of the month

b
Figure 7 — Analysis graphs of activity indicators:
a — the month of December, b — the month of January

Thus, according to the results of the discussion by the
students of the 4™ year of the “Software Engineering”
program on the topic of the quality of resource and infor-
mation support of practical training bases, significant de-
ficiencies were found in three practice bases in terms of
providing the students with proper conditions for the im-
plementation of the practical training program and the
participation of the students in the development of soft-
ware projects.

As a result of the analysis of the students’ posts at the
meeting of the Department of Information Technologies,
a decision was made about the impracticality of further
sending the students of the department for the training to
the companies designated in this way, which will improve
the quality of practical training of students.

Also, the discussion on the proposed service helped
five 4™ year students (which is 18% of the total number of
students of the SE-41 group) to decide on the place of
further employment, because as a result of the training,
the students received invitations to work in corresponding
IT companies.

For today, teachers and students of other programs are
being involved in active discussion on the pages of the
forum on various topics, which changes the role of par-
ticipants in the modern educational process and promotes
the search for new non-standard solutions in the field of
education.
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6 DISCUSSION

The development of web forums is an ongoing proc-
ess, in which attempts are actively made to improve both
the design and the introduction of new functionality,
which contributes to the further development of this plat-
form.

The use of the introduced qualitative parameter of the
discussion activity allows constant monitoring the ana-
Iytics of the user activity on the web forum and the level
of interest in the corresponding discussion topics. Owing
to this, the administrators of the services have the oppor-
tunity to organize and plan further work of the applica-
tion, both in terms of expanding the range of topics and
improving the functionality and user experience of the
proposed web application of the forum.

A feature of the application of the proposed web fo-
rum in the future will be the use of the model Software as
a Service (Saas) [19], which will allow providing soft-
ware in the format of a service. Within the framework of
this model, it will be possible to use the forum builder as
a platform on which the users will have access to power-
ful tools for creating and managing posts, that is, they will
be able to configure their own forums, adjust their func-
tionality, design and adapt them to personal needs.

CONCLUSIONS

A mathematical model of the web forum was built,
and the application was implemented using modern ap-
proaches to software development using the optimized
MVC architecture, which enabled simplification of creat-
ing a service by distributing responsibilities between the
application modules and facilitating testing and technical
support of the service.

As a result of the analysis of well-known analogues,
the requirements for the software implementation were
determined and the main aspects of own development
were formulated, which has convenient functionality, high
reliability and meets the modern needs and requests of
users.

The scientific novelty is the development of a method
for evaluating the usefulness of discussions in a web fo-
rum based on the introduction of a new informative qual-
ity parameter, the use of which allowed broadening the
scope of existing limitations in quantitative analytics of
discussions and feedbacks in popular services.

The h-index was further used to evaluate the interest
of users in the topics of discussions on the web forum.

An experimental verification of the use of the service
in the educational process of the Precarpathian National
University was carried out by evaluating the parameter of
the usefulness of discussions, which enabled significant
diversification of educational activities, increasing the
level of practical training for students and improving the
exchange and discussion of relevant programmatic and
scientific issues for both teachers and the student commu-
nity.

The practical significance of the obtained results is the
development of a virtual educational tool, which enables
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AHOTAIIA

AxTyanbHicTh. Po3po0OKka HOBHX THIIB BipTyaJIbHUX CEPEIOBHII € aKTyaJIbHOIO 3ajaueio iHpopmaru3auii cydacHOi OCBITH,
OCKIJIbKU MOAI0OHI CepBicH JI03BOJISAIOTH SIKICHO MiIBHIIUTH PiBEHb HAJAaHHS OCBITHIX IOCIYT Ta CIIPUSIOTH OLIBLI TIHUOIIOMY 3aCBO-
€HHIO HOBHX 3HaHb CTyJEHTaMH. 3alpOIOHOBaHUH B pOOOTI BEO-3aCTOCYHOK MOOYIOBaHMI 3 BUKOPHCTAHHSM Cy4YacCHHUX IiIXOZiB
CTBOPEHHS BEO-CTOPiHOK 3a moroMoroto MoBH nporpamyBanHs .NET, ¢peitmBopki Bootstrap i ASP.NET MVC, xmapHuX pilieHb
Azure Ta 6a3 ganux Azure SQL, 110 JO3BOJIMIIO CIIPOCTUTH PO3POOKY MPOrpaMHOTO 3a0e3MeUeHHs IUITXOM PO3MOALTy (GyHKIIK Mix
MOJIYJISIMH TIPOTPaMH Ta 3a0€311e4mIo THYIKiCTh, IPOAYKTUBHICTE Ta Oe31eKy, HeoOXiMHy It poboTH 3 pensuiiinumu nanumu. Ede-
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KTUBHICTb 3aCTOCYBAHHS y HaBYaJHHOMY IPOLECi €KCIIEPUMEHTAILHO IEPEBIPEHO i3 3aCTOCYBAaHHSM METOAY BH3HAUYCHHS SKiCHOI
OIIIHKU MapameTpa KOPUCHOCTI BeO-PopyMmy, sIKHii po3poOIIeHHiT 32 paxXyHOK BBEJCHHS iHPOPMATHBHOIO MapameTpa SKOCTI AUCKYCIT
Ha OCHOBI BUKOPHCTaHHs iHAekcy ['ipia.

Mera. [To6ynoBa matemaTn4HOi Moesi BeG-hopyMy Ta po3poOka METOLy BH3HAUYCHHS SIKICHOI OLIIHKM Hapamerpa KOPHUCHOCTI
JMCKYCiil y CTBOpEHOMY Be0-3aCTOCYHKY, 1[0 AO3BOJIMJIO MiIBHIIUTH SKIiCTh MPOBEICHHS OCBITHBOI i HAYKOBOI IisUTBHOCTI y 3aKiai
BHIIOi OCBITH.

MeTtoa. Po3poGiieHo MeTOo BH3HAUEHHS MapaMeTpa SIKICHOT OLIHKH BeO-QpopyMy 3 BHKOPUCTaHHIM iHAekcy [ipmia, mo aano
MOXJIMBICTh BUKOHATH aHAI3 3aI[iKaBI€HOCTI BUCBITICHHS HAIIPSMKIB 0OrOBOpeHb Ha CTOpiHKaX ()OopyMy Ta Ha HOrO OCHOBI IIPOBO-
JIMTH TUIaHYBaHHS TOJAbIIOI po6oTH HOPYMY K IHCTPYMEHTY BipTyallbHOTO HABYAJIBHOT'O CEPEIOBHILA.

Pe3yabTaTn. Ha ocHOBI aHallizy pe3ysbTaTiB BIIPOBaKEHHs BeO-3aCTOCYHKY B HaBUaJIbHUH mporec kadeapu iHpopManiiiHux
TexHouorii [IpukapnaTchbkoro HalioHaJIBHOTO YHiBepcuTeTy iMeHi B. CredaHnka BUKOHAHO aHAIITHKY KOPHCTYBALbKOI aKTUBHOCTI
JOIHKCIB Ta 332 paXyHOK BBEJCHOIO MapaMeTpa aKTUBHOCTI BU3HAYEHO e()eKTHBHICTh AMCKYCIH 3alpoONOHOBAaHMX TEM HA CTOPIHKAax
Gopymy.

BucHoBku. B nanomy mocimimkeHHI BUKOHAHO OOYAOBY MaTeMaTHYHOI Mozeni BeG-GopyMy Ta MporpaMHO peanti3oBaHO 3acTO-
CYHOK i3 BUKOPUCTAaHHSIM CyYaCHUX MiAXOIB A0 PO3POOKH MPOTrpaMHOro 3a0e3MedeHHs 3a JOTIOMOTOI0 ONTHMI30BaHOI apXiTeKTypH
MVC, 1m0 103BOJHIIO CIIPOCTHUTH IPOLEC CTBOPEHHS CEPBiCy MIIIXOM PO3IOLLUTY 000B’3KiB Mi>K MOIYJISIMH POTPaMH Ta IOJIETIIH-
TH TECTYBaHHS 1 MATPUMKY CEpBICY.

HaykoBa HOBU3HA moOJIsAiTae B po3po0I1li METOIY OLIHKK KOPUCHOCTI JUCKYCii y BeO-popyMi 3a paxyHOK BBEIICHHS HOBOTO iH(]O-
PMaTHBHOTO IIapaMeTpa SKOCTi, BAKOPUCTAHHS SIKOTO J03BOJIMIIO PO3MIMPUTH OOMEKEHHS L1010 KUIBKICHOI aHAJIITHKH 00rOBOPEHb
Ta BIATYKIB y BioMHUX cepBicax. ExcriepuMeHTalbHi JOCIiKEHH, IPOBeAeHI Ha 0a3i 3akiaqy BHIIOI OCBITH, MiATBEPAMIN e(erTH-
BHICTh HOT0 3aCTOCYBaHHs AJIsI MiABUIIEHHS SIKOCTI HAJAHHs OCBITHIX MOCITyT. [IpakTHYHE 3HAYCHHs OTPUMAHUX PE3yJIbTaTiB MOJIs-
rae B po3po01i NporpaMHOro MpoAyKTY SIK iIHCTPYMEHTY BipTyaJbHOTO HABYAIFHOTO CEPEIOBHINA BY3Y.

KJIFOYOBI CJIOBA: BipTyansHe cepenouiie, BeO-hopyM, MaTeMaTHIHa MOJEIb, XMapHi TEXHOJIOTI, apaMeTp aKTHBHOCTI,
METOJ SIKiCHOT OIIIHKH BeO-PopyMy.
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