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Abstract. The use of digital technologies in various fields of education today is one of the
most important trends in the educational process in the world. Such technologies allow making the
learning process better and more interesting because by using media and interactive tools the teacher
can interest students by implementing different methods of classroom work: the method of projects,
research, developmental educational games, and more. That is why the article considers the
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possibilities of using various digital educational resources in teaching computer science to primary
school students. Examples of using Google cloud services (Google Docs, Google Sheet, Google
Classroom, YouTube, Google Knol, Google Site, etc.), cloud-based learning management systems
(because LMS has all the basic functionality that scientists relate to the educational environment of
the educational institution), cloud-based smart card creation services, mass open online courses
(because they provide the opportunity to create and maintain a forum of registered users, where
students can communicate and get answers to their questions from teachers or more competent users
of 10C), specialized tools for teaching computer science: online compilers, automated systems for
checking programming tasks (ALGOTESTER, NetOIl Olympiad, e-olymp Internet portal, because
with their help students have the opportunity to solve problems and prepare for classes, as well as
check their solutions without the help of a teacher, compare the level of their skills with the level of
other users, which, in turn, stimulates the increase of knowledge in this field and promotes the
development of self-esteem), games for learning programming languages (CodeMonkey,
CodeCombat, CODINGAME). It is established that in the process of the digital transformation of the
learning process there is an active interest of students, as there are relevance and novelty of content,
clarity, disclosure of knowledge, game technology, practical research, and problem-based learning.

Key words: educational technologies; digitalization; digital educational technologies;
computer science education.

Statement of the problem. The conceptual framework of digitalization of
Ukraine 2020 states that “the rapid and profound consequences of the transition to
“digital” will be possible only when the “digital” transformation becomes the basis of
Ukrainian society, business, and government agencies, becomes commonplace and
every day, will become our DNA, our key agenda on the path to prosperity, will be the
basis of Ukraine’s prosperity” (Digital Agenda of Ukraine — 2020). The Law of
Ukraine “On Education” also states that the formation of information and
communication competence in students is mandatory (Law of Ukraine “On
Education™), as digital competence is recognized as one of the keys by the European
Union. As a result, as indicated in the conceptual framework of digitalization of
Ukraine, “target audiences in the implementation of the state program on” digital
literacy ““are a primary school, secondary school, vocational school, and higher
education” (Digital Agenda of Ukraine — 2020).

Digitization of education is a modern stage of its informatization, which involves
saturation of information and educational environment with electronic and digital
devices, tools, systems, and electronic communication between them, which allows
integrated interaction of virtual and physical, i.e. creates cyber-physical educational
space. The key to the successful course of these processes is the achievement of
scientific and technological progress, the implementation of the paradigm of human-
centeredness in educational systems, and the use of modern information and
communication and digital technologies in education (Bykov, Spirin & Pinchuk, 2017).

The use of digital technologies in various fields of education today is one of the
most important trends in the educational process in the world. Such technologies allow
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making the learning process better and more interesting because by using media and
interactive tools the teacher can interest students by implementing different methods
of classroom work: the method of projects, research, developmental educational
games, etc. (Digital Agenda of Ukraine — 2020).

That is why today the main problem of digitalization of education is the
development of various digital educational resources and the actual development of
methods for their appropriate use. In the context of European integration and
development of the education system, the problem of developing a creative personality
of a teacher becomes especially important. In such conditions, each educational
institution must take significant steps towards the use of a new paradigm — cloud
technology.

Analysis of recent research and publications. The issues of computerization
and informatization of the educational process are considered in the works of
V. Bykov, O. Burov, Yu. Goroshko, A. Gurzhii, M. Zhaldak, T. Koval, A. Kolomiets,
V. Kremin, Y. Mashbyts, V.Oliinyk, S.Rakov, O. Spivakovskii, N. Talyzina,
A. Yatsyshyn, S. Yashanov, etc. Many scientists such as E. Ablialimova, A. Kobylin,
L. Medzhitova, V. Oleksiuk, Z. Seidametova, Yu.Tryus et al. The works of
V. Kompaniets, K. Makovoz, O. Chudak, V. Shadkhina and others are devoted to the
safety of cloud technologies. Cloud technologies of open education are covered in the
works of M. Leshchenko, Yu. Nosenko, V. Kukharenko, V.O. Udovenko. Cloud tools
for teaching computer science disciplines are presented in scientific research by
O. Adamenko, T. Bodnenko, L.Panchenko, A. Striuk, M. Striuk, O. Tregub,
Yu. Tryus, O. Kharchenko, I. Chemisova, V. Chernova and others.

The article aims to describe the possibilities of using digital educational
technologies in teaching computer science to primary school students.

Results of the research.

1. Use Google’s cloud services

Cloud services are those services that are “designed to make user-friendly
application software, storage space, and computing power over the Internet” (Vakaliuk,
2018).

In his work, the teacher can use existing cloud services, including Google
services in the following areas: creating lesson outlines (Google Docs), surveys
(Google Form), and processing their results (Google Sheet), where it is possible to filter
results as in regular Excel; keeping electronic journals and diaries; use of online
services for the educational process, communication, testing; use of distance learning
systems, libraries, media libraries; file repositories, sharing for teamwork on a team
project; to create your classroom online (Google Classroom), create multimedia
presentations (teacher or students) on Google, Slideshare, Calameo, or Prezi — to
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illustrate the material and to interest students; use of the YouTube cloud service to post
your videos, use Google Knol — a wiki-encyclopedia to clarify concepts, to create sites
(including teachers’ portfolios), etc.

2. Use of cloud-based learning management systems.

To solve the problem of deploying educational systems in the network and to
design a cloud-based learning environment, specialized platforms are constantly being
created, called Learning Management System (LMS) — learning management systems.
They are used to develop, manage and disseminate online learning materials. Materials
are placed in the learning environment indicating the sequence of study. The LMS
includes various individual tasks, projects for working in small groups, and learning
elements for all students, focused on both the content component and the
communicative (Vakaliuk, 2018).

LMS has all the main functionalities that scientists relate to the educational
environment of the educational institution: the possibility of distance learning, to use
of online services for the educational process; online knowledge testing and
assessment; the ability to keep electronic journals; conduct correspondence, a library
of books, manuals, textbooks, media files; file storage; video conferencing, etc.

3. Cloud-oriented mind maps.

The use of intelligence cards is possible in any sphere of life, where you want to
improve the intellectual potential of the individual, which is achieved through learning
or solving a variety of intellectual problems. Among the most famous are the following
tools for building mental maps: Bubbl.us, Mindomo, Mindmeister, coggle.it. (Spirin &
Vakaliuk, 2017). When working with smart cards, you should know that the main
elements of cards are keys or triggers: terms, ideas, and pictures that symbolize a
particular idea or thought, and contribute to the emergence of new ones.

Intelligent maps serve as a demonstration method for the teacher to understand
and illustrate topics, and concepts, and also allow in the form of a logical chain of ideas
and facts to organize all the theoretical material in a convenient form; mental maps
allow you to memorize more material and focus better (Spirin & Vakaliuk, 2017). In
particular, Fig. 1 shows a sample of the solution scheme, which can be used to
conditionally notice the block diagram, which is quite simple to do with mind maps.

4. Massive open online courses

Mass open online courses (MOOCSs) are online courses with open access via the
Internet and large-scale user participation. Such courses are hosted on specially created
MOOC platforms and contain traditional study materials (video lectures, self-study
materials, and related tasks), as well as the opportunity to create and host a forum of
registered users where students can communicate and get answers to their questions.
teachers or more competent MOOC users.
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Fig. 1. Mind map

Among the most famous:

Coursera — The advantage of Coursera is that the founders of this MOOC
platform have adapted existing courses from the world’s leading universities (Stanford,
Michigan, Berkeley) to take these courses online. Also, all the courses available in this
MOOC platform require knowledge from users at the level of 7-10 grades of secondary
school. There is also a breakdown by level of knowledge — that is, there are courses for
beginners, and there are advanced courses to study.

Udacity — In this MOOC platform courses are created from the beginning, not
based on courses from well-known universities.

Udemy — In this system, there is an opportunity to create the teacher’s courses.

Also, a feature of all these MOOC platforms is that programming tasks are
automatically tested (as in automated systems for testing programming tasks). Also, if
you need some additional knowledge to study a particular course, the authors add the
necessary material.

Students’ work with MOOC provides:

- elaboration of theoretical material on a certain subject;

- implementation of research projects using the acquired knowledge and skills;

- implementation of joint projects with their subsequent presentation.

5. Specialized tools for teaching computer science: online compilers,
automated systems for testing programming tasks

In the process of learning computer science, students learn programming
languages. In particular, C ++, Php, Java, Python, etc. However, if you install all the
necessary software on your computer, the student will work with different
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environments, and each time you need to configure it to work with a new compiler. To
solve this problem, Web-oriented compilers with support for various programming
languages began to be developed (see Fig. 2).

Also, when teaching programming, each teacher has repeatedly faced the
problem of checking the correctness and efficiency of the algorithm. After all, such a
process is not easy and time-consuming, and also takes a lot of time if you do it
manually.

Here are common use web-oriented automated systems for testing programming
tasks: ALGOTESTER, NetOl Olympiad, Internet portal e-olymp.

ideone

Fig. 2. Web-oriented compiler

With their help, students have the opportunity to solve problems and prepare for
classes, as well as test their solutions without the help of a teacher, and compare the
level of their skills with other users of the site, which, in turn, stimulates knowledge in
this area and promotes self-esteem.

Here are the main features of such systems:

1. Large bank of tasks.

2. The possibility of creating competitions from the list of available tasks with
the ability to choose the type of competition according to the rules of the Olympiad:
the best solution, the last solution, AFM.

3. Availability of the general rating of registered participants.

4. Automated system for checking solutions implemented in programming
languages Pascal, C #, C ++, Java, Php, Phyton, Ruby, Hascell.

5. The existence of a queue of solutions, where you can see which task is credited
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and which is not, and, accordingly, by what percentage.

6. Availability of classification of programming tasks by known sections.

7. Availability of information about all attempts to solve all problems.

8. Existence of a methodical section where methodical recommendations are
given both for students, and teachers.

9. Availability of assistance section.

10. Ability to create groups. Creating competitions in separate groups.

6. Games for learning programming languages

You can learn to write code in a programming language just by playing games.
These resources are little used due to ignorance of their existence and ignorance of the
language. Most of these resources support the interface in English, but students do not
know English very well, which is an obstacle to using these games to learn
programming. But there are Russian-language games that are worth paying attention
to if you decide to start learning programming (Spirin & Vakaliuk, 2017; Vakaliuk &
Stepushenko, 2018).

CodeMonkey is a simple online game (see Fig. 3), in the process of which it is
possible to learn the basics of the Python programming language. The learning process
is divided into different levels. During the game, the user controls a little monkey,
whose task is to walk on the playing field and collect bananas. To do this, the player
will have to assemble chains of commands on the right side of the screen and run them
to run. The complexity of the tasks is gradually increasing.

«@0>00D0MONKLY CHALLENGE #30 & W =
step 10
3.times ->

step 10

step -10

turtle.step 10

?’
o

Fig. 3. Online CodeMonkey game

CODINGAME is the best option for learning English programming (see Fig. 4).
The game is a large set of challenging games for programmers. If the user wants to
improve their programming skills, the game CodinGame is just what you need to
combine the pleasant with the useful. The game supports more than 20 programming
languages.
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Fig. 4. CODINGAME online game

CodeCombat is an HTML5 role-playing game that will teach you the basic
concepts of programming. In CodeCombat, the player’s task is to guide his character
through different levels of the game by writing code in a specific programming
language. The user has the opportunity to choose the language he wants to learn:
Python, JavaScript, and experimental versions of JavaScript. But the main thing in this
game is not the language you have chosen, but the understanding of the principles of
programming. Game levels are built as a good programming course with a gradual
increase in task complexity.

Conclusions. In the process of digital transformation of the learning process,
there is an active interest of students, as there is relevance and novelty of content,
clarity, disclosure of the importance of knowledge, game technology, practical
research, and problem-based learning. Prospects for further research include testing the
effectiveness of these types of ICT in educational activities.
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AHoTanisa. BuxopucranHs BiacHe HM(POBHUX TEXHOJOTIH B PI3HUX Taly3sX OCBITH Ha
CHOTOJHIIIHIHN JIEHb MTOCTAE OJIHIEI0 3 HANOIBII BAXKJIMBUX TCH/ICHIIIN PO3BUTKY OCBITHBOTO MPOIIECY
y cBiTi. Taki TeXHOOTIi T03BOJIAIOTH 3pOOUTH HaBUATIBHUI MPOIIEC AKICHIIINM Ta I[IKaBIIIUM, aKe
BUKOPHUCTOBYIOUH M€Jlla- Ta IHTEPAaKTUBHI 3aCO0M BUNTEIb MOXKE 3allIKaBUTH YUHIB, BIPOBAIKYIOUH
pi3HI MeToaU pOOOTH Yy KJIaci: METOAY MPOEKTIB, AOCHIIHUILKO-TIONTYKOBOI pOOOTH, pO3BUBATLHUX
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HaBYaJbHUX irop Tomo. CaMe TOMy y CTaTTi pO3IJISIAIOTHCS MOKIMBOCTI BUKOPUCTAHHS PI3HUX
U(pPOBUX OCBITHIX peCypciB y HaBUaHHI iHPOPMATHUKHN yUHIB OCHOBHOI KoM HaBeneno npuknaan
BUKOPUCTaHHA XMapHux ceppiciB Google (Google Docs, Google Sheet, Google Classrom, YouTube,
Google Knol, Google Site To110), XMapo OpiEHTOBaHUX CUCTEM YITPaBIiHHS HaBYaHHAM (ake LMS
MaloTh yCi OCHOBHI (DYHKI[IOHAJIbHI MOKJIMBOCTI, 110 CTaBJIATbCA HAyKOBLSMHU O HAaBYAJILHOTO
CEpEeIOBHINA 3aKJIay OCBITH), XMapO OPIEHTOBaHI CEPBICH CTBOPEHHS IHTEJIEKTYaJIbHUX KapT, MacOBI
BIIKPUTI OHJAMH Kypcu (aJke BOHM HAJalOTh MOJKIJIMBICTH CTBOPEHHS Ta BeleHHS (opymy
3apeECTpPOBAHUX KOPUCTYBAUIB, /1€ YUHI MOXKYTh CHUIKYBaTUCh Ta OTPUMYBATH BIANOBIJAI Ha CBOI
3alUTaHHA Bl BUMTENIB a00 OUIbII KOMIIeTeHTHUX KopucTyBayiB MBOK), crenianizoBani 3acobu
JUIsL HABYaHHS 1H()OPMATUKU: OHJIAWH-KOMIUISTOPH, aBTOMaTHU30BaH1 CUCTEMHU NEPEBIPKU 3aBJIaHb 3
nporpamyBanHs (ALGOTESTER, NetOl Olympiad, Inrepuer-nopran e-olymp, amke 3a ix
JIOTIOMOT'OF0 YYHI MarOTh 3MOTY CAMOCTIMHO PO3B’s3yBaTH 3aJa4l Ta TOTYBaTUCh J0 3aHATh, @ TAKOXK
NepEeBIPATH CBOI PO3B’A3KM O€3 JOMOMOTH BUHUTENS, MMOPIBHIOBATH PiBEHb CBOIX YMiHb 3 PIBHEM
IHIIMX KOPUCTYBayiB CailTy, 1110, Y CBOIO Yepry, CTUMYJIIOE /10 MiABUILEHHS 3HaHb y JIaHI{ raiysi Ta
CIpUsie PO3BUTKY CaMOOLIHKHM), Irpu Juid BHBUEHHS MoB mporpamyBanHs (CodeMonkey,
CodeCombat, CODINGAME). Bcranosneno, mo y mporeci mudpoBoi Tpanchopmariiii mporecy
HaBYaHHS B1I0YBa€ThCS aKTHUBHE 3aI[IKaBJICHHS YUHIB, OCKUJIBKU IIPUCYTHI aKTYyaJlbHICTh 1 HOBU3HA
3MICTYy, HAO4YHICTb, PO3KPUTTS 3HAUYIIOCTI 3HAaHb, IrPOBI TEXHOJOTIi, MNPaKTU4YHI pPoOOTH
JIOCITITHUIBKOTO XapakTepy, NpoOIeMHe HaBUaHHS.

Kurouosi ciioBa: ocBiTHI TeXHOJIOTi; Hu(ppoBi3awis; HUPPOBI OCBITHI TEXHOJIOT1T; HABYaAHHS
1HpOPMATHKH.
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