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Abstract

The article analyzes the existing methods and known systems that provide tools for learning
programming languages and describes the mechanisms for evaluating these skills, which made
it possible to identify the main shortcomings of the existing approaches and showed the
relevance of the research. In the process of analyzing the subject area, the existing
recommendation methods were reviewed and analyzed, and a joint filtering method was
chosen, which is implemented through a unified layout of the system user's video settings
matrix. The design of the software system was carried out using an object-oriented approach
and the display of created diagrams in accordance with the notation of the UML language. A
description of the functionality of the educational platform was carried out using the
algebra of algorithms, which provided the means to optimize its software construction. The
result of the research was the design and implementation of a platform for learning
programming languages with the possibility of educational video content searching. The
created platform for learning programming languages works in prototype mode and
implements the described functionality.
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1. Introduction

As you know, knowledge is an important factor in the process of formation of any personality. Since
we live in the 21st century, in the world of technology, the most convenient way for us to learn will be
interactive systems, online guides, video courses, and audiobooks. All these force you to look for
different platforms, mostly free or with a trial period, to go to distant pages of results to get what you
want. However, not everyone thinks about the reliability of the data, its integrity and its usefulness.
Nevertheless, this topic is most appropriate within the framework of a higher education institution,
because the educational program is not often updated and does not always correspond to modern trends.
Therefore, students remain at the level of "classics", which leads to the impossibility of solving the
latest problems in the field of programming [1, 2].

Yes, basic knowledge is undeniably necessary, however, the way these basics are delivered is
somewhat outdated. Not only science does not stand still, but also pedagogy, approaches to learning
and psychology: it is about the possibility of interactive learning with the consolidation of the learned
material. As you know, for primary grades of junior schools, there is a program called "Steps of
Informatics", which involves providing interaction between a beginner programmer and the curriculum.
The purpose of this course is to develop algorithmic and logical thinking, to master practical skills in
using a graphic editor and programs to support the study of academic subjects. In institutions of higher
education, there is a problem with the learning and practical implementation of new algorithms for
students. It often happens that even quite simple algorithms can be difficult to master, and the format
with supporting video content in this aspect only helps to master the educational material.
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In this way, it will be possible to create a platform that combines learning with the ability to search
for video content on educational topics. This approach will be able to improve the level of students'
education, encouraging them to complete the tasks set in higher education, to show their creative ideas
and non-standard solutions. In addition, it is possible to attract senior students who will be able to
contribute to the development of the system. This will make it possible to implement a continuous
educational process and ensure communication between students of different years of study [3].

For this purpose, it is planned to develop a platform for learning programming languages. This
platform will include lectures, the study of which will allow you to understand the basic algorithms,
approaches and patterns taught in various programming languages [4], as well as instructions for
completing the task and a personal account with the ability to view your rating and success. In addition,
it will be possible to find appropriate video content on educational topics using the tools of the
developed platform. The specified topic is relevant today, as questions of creativity, non-standard
solutions to problems, as well as an interesting way of assimilating educational material in the field of
programming are of great interest to both teachers and students. The development of such platforms is
important for science, as the collected statistics will make it possible to take into account the cognitive
characteristics of students and personalize the learning process. For students, it is an opportunity to
demonstrate their skills, knowledge, share experience with others and receive advice from others,
improve their skills and approaches.

1.1 Analysis of recent researches and publications

1.1.1 Known methods of study

In order to choose the appropriate type of e-learning, it is necessary to examine many factors: the
requirements of the person who will follow it, the tasks that this type offers, the ways in which it
recommends thematic educational materials, and exactly how the results are evaluated. If you take into
account all the aspects described above, you can choose the most correct method of assimilation of
information for a person, and it will, accordingly, improve learning productivity.

The following main types of e-learning are distinguished [5]:

®  Web training. This option of e-learning involves the use of web browsers, so students who

choose it, have access to the offered educational materials almost always. Given that browsers

support the playback of audio and video files, web-based learning is a very flexible tool for both
students and teachers. However, both parties must be connected to the Internet to download or view
educational courses and interact with each other.

e Training based on video materials. This method appeals to people who are bored with

presentations or e-books. Video recordings are a more interesting tool for presenting information, as

they can contain animation elements, full or excerpted interviews with scientists or experts, case
studies captured on camera, or computer screen recordings with relevant comments. Since video
materials are on the web, they can be accessed at any time and as many times as you want, and the
mechanisms of video players, such as speeding up or slowing down the video or rewinding to any

minute, allow a person to watch the recording at the desired speed, which ensures learning at a

comfortable pace.

e  Webinars and virtual classes. Webinars are educational seminars held online through special

programs for video conferencing. As for virtual classes, their difference from ordinary classes is that

teachers and students can be in different places, and not physically in the same classroom.

Accordingly, virtual classes can include webinars. These options of e-learning contribute to the

establishment of cooperation between people, as well as the education of students from all over the

world in a common field with the possibility of direct and instant consideration of issues.

®  Mobile learning. Given that most people today have mobile devices, this type of e-learning is

quite common. For example, students can receive study materials and homework remotely on their

smartphones. However, mobile learning has made the most significant contribution to organizations:
it allows them to train their employees more easily, following the Bring Your Own Device policy.



This policy made mobile learning a separate, full-fledged format of e-education, and not just another
component of a web-based online learning program.
®  Coeducation. In general, people learn more easily when they can communicate with others, and
this is what this type of e-learning focuses on. Its goal is to build an environment where students and
teachers can work together and share ideas with each other. In this way, collaborative learning
resembles traditional group learning that takes place outside of the Internet. In fact, web resources
such as social media have a huge impact on student communication. Forums, messengers, chats and
other platforms that promote social learning and encourage students to communicate are integral
elements of learning management programs. In this way, the additional, parallel use of social
networks, such as Twitter, Facebook, or Telegram, will help to realize for all participants of the
educational process an environment where they can exchange questions and relevant information,
help each other and generally form friendly relations, which will ultimately create a positive
atmosphere for learning. Learning in a team with colleagues is a critical point that may be missing
for a person who wants to use e-learning methods.
e  Microlearning. This method of e-learning offers to break information into small portions that
are easier to absorb. Thanks to this, the student can fully concentrate on the chosen course and,
accordingly, better remember what it is about. However, this approach requires more time to teach
all the necessary educational material, because it provides information on only one specific topic at
a time. Microlearning can be combined with other types of e-education. For example, if it is used
together with elements of joint or mobile learning, the process of acquiring new knowledge by a
person becomes more effective and more coordinated.
e  Individual e-learning. Individual courses are developed on the necessary topics directly
following the requirements of a predetermined group of people. Such training is adaptive, which is
different from the other types of e-learning mentioned above. It does not include all general materials
in the course, but only those that a specific user really needs to know. Because of this, the
development of individual courses is quite difficult. In the process of their creation participate
different experts from relevant fields, designers of information systems and experienced developers
of educational programs. Given the scalability problems of such educational systems, most
companies and organizations that want to have their own software for individual e-learning do not
implement it themselves but turn to corporations that specialize in this.

Whichever method of e-learning a student chooses for himself, it will definitely help him get good
results. But today, individual e-learning is considered the most effective option, thanks to its adaptive
aspect. As mentioned earlier, for a large part of people, interaction with computer technologies is a
daily thing, and therefore they have plenty of time and opportunities for learning. As a result, if they
are also offered to use adaptive educational programs, they will process only information that is really
useful to them, will not burden themselves with unnecessary or already familiar theories, and therefore
will study more productively.

Platforms for learning programming languages with the possibility of adaptability are designed to
provide a higher level of personalization of learning than other systems [6]. By analyzing the knowledge
and skills of an individual student, they dynamically generate a course plan and adjust the level of
difficulty. Thanks to adaptive learning, an important innovation in education was emerged — the ability
to immediately change the discipline program based on the student’s knowledge. The information
system determines which material the user perceives better and which worse, after which it adjusts the
course in real-time. That means it changes the approach on an individual level to make sure that the
user has fully familiarized himself with the topic before moving on to the next one. Accordingly,
adaptive learning is optimized, and teachers do not need to make additional checks to see if students
have really studied the lectures well.

1.1.2.  Analysis of known systems

Usually, e-learning platforms provide Learning Management Systems (LMS). They are developed
in the form of applications, web technologies or cloud systems that connect to other applications already
available to a person. An effective system of adaptive e-learning allows teachers to qualitatively manage



such elements as user registration, course content, calendars, user access to courses, as well as
communication between users, their certifications and notifications [7, 8].

Next, five different adaptive eLearning systems will be covered, namely Surgent CPA Review,
Knewton, CogBooks, DreamBox, and Exercism.

o  Surgent CPA Review [9] is a system aimed at preparing the user to pass the Certified Public
Accountant exam, which acts as a reliable financial advisor that helps individuals, businesses and
other organizations plan and achieve their financial goals. The Surgent CPA Review assesses a
person’s overall skillset and identifies their weaknesses and strengths. Using artificial intelligence,
Surgent CPA Review identifies what the user doesn’t know and tells them what they need to study
to pass the exam. Advantages: free period of use, unlimited time of use until the user passes the CPA
exam successfully. Disadvantages: there is no offline version of the system.
e Knewton [10] is a company specializing in adaptive learning. Its platform personalizes
educational content and provides courses for higher education in mathematics, information
technology and engineering. Knewton enables organizations, schools, and developers to offer
customized learning to any student or employee. Its technology allows you to analyze a person’s
performance in real-time. In addition, the platform provides adaptive learning technologies that other
developers can use to build their own adaptive learning systems. Disadvantages: the system contains
only pre-verified, agreed-upon courses, which makes it impossible for all users to publish them and,
accordingly, slows down the process of updating existing ones. A person can only choose the courses
that he likes, without the possibility of directly combining them or specifying his own ultimate
educational goal. Another disadvantage is the lack of explanations for generating individual
recommendations logic: the user may not understand why he was offered to study such educational
materials and not others.
o CogBooks [11] is an adaptive learning platform that creates customized courses for users. It is
constantly being improved and more precisely adapted to the student’s needs, improving his
productivity. Currently, the platform offers 9 academic disciplines: agricultural sciences, biological
sciences, business, health and well-being, history, mathematics, philosophy, physics and
psychology. In addition, the company offers services for creating individual applications for
educational institutions. The CogBooks system can be connected to the LMS as a cloud-based tool
so that the student can enjoy the benefits of adaptive learning without installing new applications.
However, integration is currently only possible with Moodle, Blackboard, Canvas, D2L, Schoology,
and some other websites. In addition, according to user reviews [12], many initially found it difficult
to work with the system due to a large number of buttons and links, which makes navigation not
user-friendly. Another drawback of CogBooks is the somewhat superficial explanation of the correct
answers in case the user makes a mistake during the tasks.
e  DreamBox [13] is an adaptive online math learning application that includes curriculum-based
tasks for children ages 5 to 14. This system was created to help students stay motivated in every
lesson and receive the right instructions at the right time from the very beginning. As for the
disadvantages of DreamBox, the interface is only in English, so children learning math with this app
must have at least a basic knowledge of the language. In addition, the games are quite bulky, so they
take a long time to load and, accordingly, take more time for teachers and students. It can also cause
the child to lose concentration and interest.

e  [Exercise. An online free and open-source programming platform offering code practice and

mentoring in 50 different programming languages [14, 15]. The website differs from other coding

platforms in that it requires students to download exercises through a command-line client, solve the
code on their own computers, and then submit solutions for feedback, where they can also view the

solutions of other students [16]. Advantages of Exercism: a sufficient selection of competitions, a

large selection of programming languages to learn, the presence of detailed instructions with

examples, and quick response of the system to user requests. Disadvantages of Exercism: there is no

“favorite” option if you liked the task; there is no option for sparring with users; there is no rating

table of participants; a limited number of social networks to connect.

The conducted analysis showed that in the process of creating the system, it is necessary to take into
account a number of features: the simplicity of the interface, giving the user the opportunity to change
the course at will. Constant monitoring and analysis of the student’s success is also an important
function.



1.2 The main tasks of the research and their significance

The purpose of the research is the design and construction of platforms for learning programming
languages. The research conducted will provide a means of learning programming languages through a
variety of them, including educational video content.

To achieve the goal, it is necessary to solve the following main tasks: analyze the existing
approaches, methods and software tools that are used in the field of studying, and evaluating the skills
of mastering programming languages; to determine the main tasks that arise at the same time; design a
software system using an object-oriented approach and display created diagrams in accordance with the
UML language notation; choose a recommendation engine for searching for video content, describe the
functionality using the algebra of algorithms, to develop of a Ukrainian-language educational platform
for learning programming languages.

The research results solve the actual scientific and practical task of creating a methodological
approach and software for learning programming languages.

2. Major research results

At the beginning of the research, it is necessary to carry out a systematic analysis of the subject area,
which should begin with the construction of a tree of goals [17,18]. With the help of this method of
system analysis, it is possible to display various types of goals: personal, professional, those for the
fulfillment of which a month or year is allocated, or which are long-term. The goal tree allows you to
visualize a full-fledged system of specific decisions aimed at reaching the main, global reference point
step by step. This kind of approach is unique because it depicts not only a general list of individual tasks
but also their interactions and connections. At the same time, secondary goals are a tool for achieving
other, primary goals, and together they lead to the successful achievement of the set goal.
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Figure 1: The tree of goals of a platform for learning programming languages

The conducted analysis made it possible to develop the structure of the future platform, the type of
which is presented in Fig. 2.
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Figure 2: The structure of the educational platform for learning programming languages

According to the given structure, the designed platform should consist of the following functional
parts: learning subsystem, recommendation subsystem, video content selection subsystem, testing
subsystem. As for the video material, in the process of analyzing the subject area, the existing
recommendation methods were reviewed and analyzed, and a joint filtering method was chosen, which
is implemented through a unified layout of the system user's video settings matrix.

The information domain of the collaborative filtering system consists of users who express their
preferences for different videos [19]. Ratings (advantages) are usually presented in the form of a triple
(users, videos, reviews). Recommender systems typically use rating criteria, such as 0-5 stars. The set
of all evaluated triples forms a sparse matrix, which is called the evaluation matrix. Pairs (user, video),
where the user did not rate the video, are unknown values of this matrix, as shown in Table 1.

Table 1

An example of a sparse matrix of video scores
Position Video #1 Video #2 Video #3
User #1 4 ? 2
User #2 1 2 ?
User #3 ? 5 4

Using a recommendation system based on joint filtering presents us with two tasks:

e calculate the rating or preference that the user will give for a specific video (the purpose of such

a forecast is to set unknown values in the rating matrix);

e form recommendations, that is, create a ranked list of N-elements for the corresponding user.

Let's singularly decompose the matrix X (a set of user ratings) of size n x m, which contains real or
complex numbers [20]. The result will be multipliers in the form of m x T, as shown in formula 1,
where U (matrix of "attributes" of users) - a matrix of size n x » will consist of the real or complex
unitary matrix, S of size » x r (rectangular diagonal matrix), and V'7, which will be a unitary matrix of
dimension m x r. The unified form of all matrices is shown in formula 2.

T
X [nxm] = U[nxr] S [rxr] (V[mxr] ) (1)

<x11 x1n> <u11 ulr> <511 51r> (1711 e Uiy )T
A P P P 2)
Xm1 - Xmn Xn1 o Xpnr) \Sr1 o S/ \Umi o Uy

The Singular Matrix Decomposition method is used to predict the ratings of videos that have not
been rated by users, and then serve the videos with the highest predicted ratings to users [21].



An example of a matrix layout is shown in formulas 3 and 4, where the rows of the matrix define
users of the system, the columns of the matrix define videos, and the value user is evaluated for a
particular video.

(3)
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After carrying out the singular expansion of the matrix 4, the following matrices U, S, VT are
obtained as a result, as indicated in formulas 4-6:

0.13 0.02
041 0.07
0.55 0.09

U=068 0.11 (4)
0.15 —0.59
0.07 —-0.73
0.07 —0.29
124 0

$= 0 95 ()

_056 0.59 0.56 0.09 0.09

VT =
0.12 -0.02 -0.12 -0.69 -0.69

(6)

After multiplying the matrices U, S, VT, we get the resulting matrix B, which is given in formula 7:

092 095 0092 0.01 0.01
291 3.01 291 -0.01 -0.01
390 3.01 291 0.01 0.01
B= 482 5.00 4.82 0.03 0.03 (7)
0.70 053 0.70 411 4.11
-0.69 134 -0.69 4.78 4.78
0.32 023 0.32 2.01 2.01

Comparing matrix 4 with matrix B, it can be seen that the difference between the elements is very
small, in other words, the result of multiplication B (after SVD) almost corresponds to the original
matrix A (before SVD).

As part of this work, the svds() function of the SciPy library [22] is used to implement the method
of singular matrix factorization. It forms a sparse matrix of video ratings created by system users [23].
The sparsity of the matrix means that in a large number of videos, each user receives only a small part
of the video, so most of the values in the matrix are empty. After processing the input data, the svds()
function returns a matrix containing the approximate estimated prediction value for each video, filling
the gaps in the matrix. Then, according to the user who requested the calculation recommendation
(authorized on the website) to obtain the predicted rating data, the result set forms a sorted sample of
the user's video ID (from best to worst) and prepares a list of URLs [24, 25].

The next stage was modeling the work of the educational platform using the algebra of
algorithms [26].The first stage of the implementation of the algebra of algorithms is the description of
unit terms and the synthesis of sequences, which is given below.

Formed uniterms: O(c) — uniterm of course opening; O(J) - is the uniterm of the opening of the
lecture; O(t) - is the opening unit term of the test; S(a) - is the uniterm of saving the answers of the



cross-checker; S(7) - is the unit term for saving the user's results; G(rec) - is the unit term for the
formation of recommendations; Sk (rec) — a unit term for displaying a list of recommendations; O(up)
— user profile uniterm; Sh(pg) - is the uniterm of the formation of traversal graphs; O(ch) - is the chat
uniterm; #; — authentication data verification condition; u; - is the unit term for selecting the completion
of training stages or statistical data on the completion of training, u3 - is the unit term for selecting
statistical data on the completion of training or chat. As a result of the use of the apparatus of the algebra
of algorithms, the following sequences and eliminations were synthesized:

S - sequence of learning stages:
- ﬁ\
$,=%00 ; o o

’

S, — the sequence of saving the results of the training stages:

S3 - recommendation generation sequence:
S,="Glrec) ; Ifrec)
Sy - sequence of system operation in case of availability of authentication data and selection of
completion of training stages:

o~ e - Sy
S,= o) ; o1); Of) m Glrec) ; Sre)

S5 - sequence of system operation in case of availability of authentication data and selection of

statistical data on training:
N
S.~0wp) . Sh(pe)

L; — checking for authentication data:

L~ |

ok 9

L, JUg

L, — selection of training stages or statistical data on training:
L=1 I

. a9

S R L3 Jus

L; — selection of statistical data on training or chat:

_1 |
L3 | 1

55 ; O(ch) ,'ug?

The next stage is the substitution of the corresponding sequences in the elimination.

YOS oy us?

As a result of using the properties of the algebra of algorithms [26], we subtract the common unit
terms by the sign of the elimination operation and obtain the following formula of the algebra of

algorithms:
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The given description of the work of the educational platform using the algebra of algorithms
allowed us to optimize its structure and determine the main design direction. The next stage of the
research was the design of the system using an object-oriented approach [27-29]. The design of a
software product is necessary in order to create a clear technical task with the division of
responsibilities, to see the capabilities and functionality of the program before the start of development,
and to understand the algorithm of actions. In the absence of a project, there is a high probability of not
getting a ready-made solution. Namely, at the beginning of the design, a use case diagram was created

(Fig. 3).
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Figure 3: Use case diagram



The following usage options are available to the “User”: “Register in the system”, which includes
the extension “Report a registration error”; “Log in to the system” with the extension ‘“Report an
authorization error”; “Create/edit course”, which is available only to the teacher and includes
“Create/edit lecture”, “Create/edit test tasks”, “Create/edit practical task” and “Add glossary”; “View
educational materials”, which includes “Download glossary” and “Perform control tasks”; “To pass a
test”; “View educational recommendations”; “View performance data” and “Interact interactively”,
which includes “Write a message in the chat” and “View answers to questions”.

The class diagram represents the static view of the program. It is used not only to visualize, describe
and document various aspects of the system, but also to build executable software code. A class diagram
describes the fields and operations of a class, as well as the constraints imposed on the system. This
diagram is widely used in the modeling of object-oriented systems, because it is the only UML diagram
that can be directly displayed in object-oriented languages. The constructed class diagram, which
generally demonstrates the system architecture, is shown in Fig. 4.
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The main classes that the system will contain are:
e Teacher. This class will store data that only teachers, working with the system under
development, will have;

e  Student. This class will store data that only students will have;

[ %et question and answer numberf()

User profie

&User Data : Vector
rogress Data : Vector
&User ID : Integer

\
N

N

Test results

&Test number : Integer
%Ouestlon and answer numbers : Vector
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$Check answer options()
$Calculate the number of points for the test()
SRetum the number of points for the test()
®Form fist of recommendation()

e  User. This is a generalized class for teachers and students that will contain data that is common

to them;

®  Registration and authorization window. This class will read data from the appropriate windows,
check it against the ones available on the system, and grant or deny the user access to the system;

®  Data. Will include methods for accessing the database;
e  Main interface. Will be responsible for switching from the menu to other windows;

e  User profile. Will read the user’s data from the Data class and display it in the profile;
o  Test results. Will store and display the formed list of educational recommendations.;



o  Course window. This class will store the list of available courses, as well as their content: the
corresponding lectures and tests for them;

e  Chat window. It will provide communication between users by sending messages from one
client to another.

The sequence diagram for the developed system is shown in Fig. 5.
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Figure 5: Sequence diagram

First, the user enters a login and password interacting with the registration and authorization
window. In the future, the system receives user data from the database and verifies the data entered by
the user, and grants the latter access. After that, the user can choose to switch to courses in the menu of
the main interface. To display the content of the courses, the system opens a separate course window
with which the user interacts directly. The course window accesses system data to query the list of



courses, lecture content, tests and passes test results to an object of the same name that analyzes the
user's responses and generates learning recommendations.

The next stage was the construction of the system, which is implemented in the form of a cross-
platform desktop application. The system is programmed using the Javascript language [30] and uses
the MYSQL relational database management system [31]. Platform and involves the use of two
software clients: one for teachers and the other for students. Each user of the system must have his own
profile, and therefore windows for authorization and registration in the system were created. User data
after registration is stored in the system database and checked when attempting to log in.

When the user has successfully logged into the system, the main menu window opens (Fig. 6). Four
main navigation buttons are available on it: "Courses", "Profile", "Chat" and "Video".
£ PLeam Platform/Menu S NET S

[ 3 YouTube MENU

Figure 6: System main menu window

Teachers can create courses and add lectures to them using a text editor and locally from a computer,

as well as test tasks (Fig 7) using the appropriate template.
£ PLean Platform/Courses = ] X

Menu Profile CREATE TEST
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= Question 1
C++ was designed with systems programming and embedded, resource-constrained software and large

systems in mind, with performance, efficiency, and flexibility of use as its design highlights.|"* C++ has also What is the name of the latest C++ language update?
been found useful in many other contexts, with key strengths being software infrastructure and resource-

7 A 1
constrained applications,'*) including desktop applications, video games, servers (e.g. e-commerce, web bk
search, or databases), and performance-critical applications (e.g. telephone switches or space probes).I')

C++ is standardized by the International Organization for Standardization (ISO), with the latest standard Answer 2

version ratified and published by ISO in December 2020 as ISO/IEC 14882:2020 (informally known as

C++20)."%] The C++ programming language was initially standardized in 1998 as ISO/IEC 14882:1998,

which was then amended by the C++03, C++11, C++14, and C++17 standards. The current C++20 standard Answer 3
supersedes these with new features and an enlarged standard library. Before the initial standardization in

1998, C++ was developed by Stroustrup at Bell Labs since 1979 as an extension of the C language; he

wanted an efficient and flexible language similar to C that also provided high-level features for program Answer 4
organization.|'”) Since 2012, C++ has been on a three-year release schedule''®l with C++23 as the next

planned standard.!")

Correct answer

ADD QUESTION

Figure 7: Creation of test tasks in the system



Students can view the lecture materials, after which they can take tests (Fig. 8).

Leave the test and return to the lecture

QUESTION 1

What is the result of executing the following statements?
inta=6;

a=a-3;

std::cout << a << std::end|;

© The program will output "a" @ The program will output “a - 3"

© The program will output 6"

@ The program will output “3*

Figure 8: Testing process in the system

As a result of testing, the system analyzes the user's answers and generates an individual list of
training recommendations for him (Fig. 9).

The test is complete!
Your result:

2/5

How should statements end in C++?
Is the statement std::cout<<a;?
Which of the following can be an expression?

Recommendations:

Figure 9: An example of generating individual recommendations for a student

Also, on the basis of the given recommendations, in order to better master the material, the user is
shown the appropriate Ukrainian-language video content (Fig. 10)
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Personal recommendations

s s -
@ python 9.}! 2 g

.'6005

Data of various types in Python

& ‘Y'/ %

Difficult conditions (and or) in Pﬁtm\

)

Programming Python. Hello World!

Data input and output in Python

Computational tasks “Passports and Robinsons™

Figure 10: Recommended Ukrainian-language video content




3. Conclusion

As a result of the conducted research, the existing methods and known systems that provide tools
for learning programming languages were analyzed. As the analysis showed, today there are many
software systems, but all of them are characterized by certain shortcomings, from paid access to the
application to limited functionality, which makes the design and construction of a platform for learning
programming languages an actual task. In the process of analyzing the subject area, the existing
recommendation methods were reviewed and analyzed, and a joint filtering method was chosen, which is
implemented through a unified layout of the system user's video settings matrix. Object-oriented design of
the software system was carried out by constructing a set of diagrams in UML notation, three of which
(diagrams of use cases, classes and sequence) are presented in the work. Based on the conducted
research, the design and implementation of the platform was carried out. The created software product
works in prototype mode and implements the described functionality.

Further research will be aimed at creating a mobile version of the system, eliminating conflicts, and
expanding functionality in accordance with the specified requirements.
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