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Fig. 4 Students” achievements
Source: prepared by the authors

Free Kahoot Platform [5] i designed for learning in 2 gaming form that i suitable
for any discipline. The teacher regsters in Kahoot! Servce, create eiter  test (Quiz),or a
discussion (Discussion), or a questionnaire (Survey). By selectng the Quiz Mode, the
‘general information about th test s filed in (Fig. 5) and th test quesions themselves are
compiled (Fg. ) which can contanpictues, audi, video data
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The testing mode is calld the Play Mode (Fig. 7). The image fom the tescher's
computer or laptop is displayed through the projector. A PIN-code (Fig. 1.8) appears in the
tusge to exter th vitual room. Studentsuse  browseror pplication for swarphones and
pe a specisl PIN code. Testng con be organized n the clasic way, where everyone s on
their own, or you can play a5 a team (there i an opportunity to discus a comumon answe).
Questions aud auswers ave isplayed on the screen. Each auswer is shown i ifferent
color with geometic shapes, which the stdeat has to select qickly on 8 smarphone o
{ablet. Students’ responses are evalusted by o parameters: correct answers and speed
comparedto othe paricipants

o [ P P T

Fie. 7 The Play Mode

Sorce:prepared by th aors

75288

The service provides an opportunity to find out hor ach student responds and
resuls chart of the group i created

‘Gaggle Forms s one ofthe common ways t condict operational knowledge control
by the teacher during the lessom 5] To do thi,a tst s created on Google Dk, which is
senttostudents by e.mail o posted an the web resource. The QR code s also can be wsed
(Fig. 1.9). It printed out and distibuted to students or emoved rom the projector before
teting.
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Before sarting the test, each student fils in a form (Fig. 1.10.1), where he indicates
the name, group. e-mail address o which personal results will come. When creating fests in
‘Gogele Forms, it is necessary to configure the mode of mixing answers and questions.
(Fig. 110.2), 5o that the same questions do not come across students who are nearby.

LEDanaCerL

Fig. 101 Startng the test in Google Forms Fig. 102 The mode of mixing questions
Source: prepared by the author: Source: prepared by the author:

1

L

L
-

Fig. 11 Test resuls in Gogele Forms.
‘Source: prepared by the authors

‘You can view and analyze the test reslts in Goggle Forms (Fig. 11) or in Google
Sheets which are automaticall created on Google Disk.

Zesting is 2 simple and functionl anline tool designed o make it casy to mamage
presentations 18], Zeeting service provides control over presentations at distance. The
Zeeting service is used 25 an application for a mobile phone or smartphone. During the
demonstraton, th teacher switches from one slide to another i the personal account from a
‘mobile phone and students who have gained access to the chamnel watch the presentation
demonstration an their phones or tablets i real time. For working wih the service, Zecting
accountis created, the presentaton is downloaded from the computer (Fig. 12).
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‘The Zeeting application on the mbile phone sarts the presentation (Fig. 13) and
‘manages it. The computer to which the projector is connected is given the URL of the
broadesst channel and the presentation starts automatically. Students also run the URL of
the broadeast channel on thir phones (Fig. 13).

‘Slides switching is done on the big screen directly from the web interface on the
teacher's phone.
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Source: prepared by the author:
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Source: prepared by the author:
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Fig. 14EZ Cast Technology
Source: prepared by the author:

The usage of EZ Cast Technology allows broadcasting images, documents,
spreadshests, presentations, photos, videos from mobile devices on large screens in the
Intemet absence in the room [4] EZ Cast tecnology provides teacher mobility and
‘movement freedom of the educational audience during mulimedia content demonsiration,
solves the problem of convenient presentation management, prevents control loss over
student activiies (Fig. 19). A moden student must have creative thinking, work in a team,
use actvely innovative information and communication techuologies. The efectiveness of
immovative tools, methods, pedagogical techmologies depends on students” activity in the
process of forming their knowledge, skills and sbiltis. Therefore, the introduction of
'BYOD allows speeding up the earning process and making it inquistive.

2. AUGMENTED REALITY TECHNOLOGIES IN THE PROCESS OF
TRAINING SPECIALISTS IN RADIO ELECTRONICS

In the following section e suggest Augmented Reality technologies in the process
of training specialists in Radio Electronics. At this stage of our investigation, it is important
ot only knowledge amount that the applicant receives, but how to use this knowledge in
practice, how to implement computer technology in the educational process with
communication in classrooms. One of the newest promising technologies that can be used in
the educational process is Augmented Reality Technology (AR) [2]. For implementing AR it
is necessary to master programs or platforms that allow creating your own mobile
‘applications that will be used in the educational process.
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This is a faily new technology that expands the range of avaiable techmiques,
approaches. Modemn techmologies are developing. 5o the education modernizaion s anly
matte of time [11].

_Augmented Realiy is the complementation of the physical world with real.fime
digital data. AR uses the environment around us and imposes 2 certain mount of virtual
information on i, such as graphics, sounds and touch response [5].

Mobile applications with AR can siguificantly increase the interest of modern
students in learning disciplines through the usage of advanced mulfimedia technologies,
which allows us to visualize the most complex topics using almost any moder computer,
ablet or smartphone.

Among the main advantages of AR in the educational process we suggest the
following ones: visualization — faciltates memorization process and develops the abstract
imaghation: clarity — 3 three-dimensional approach allows exploring 2 device o
Phenomenon in detal: curiosiy — rea pictues on the pages of the textbok: modernity
‘masteing innovative technologies in the educational process: poriable and available
aining materials ~ith AR you do not need to investin physial material and equipment.

AR technology is only taking its firt steps in education. One such step is the
interational project "Augmented Realty in School Environments” (ARISE), the main
purpose of which was to develop an educational platform based on augmented reality
tecknology and test the possibiity of its effective applcation in general education I
primary schools [11]. The educational resource on the laest technologies "Te Future” [2)
provides an opportunity to wse educational materals using AR technology in computer
science classes.

Based on the practice of using AR-application development  (not-gaming/
advertising medica) tools, but in industrial projects and given the capabilfies of AR
platforms to work with 3D-models CADICAM/CAE, we can identfy the following
Platforms o developing AR-applications: D-Fusion from Total Immersion, Metaio SDK
Srom Apple Inc. Viforia fom PTC (4).

The analysis of Intemet resources showed that there are applications "AR Ciruits
ADPhysics” [ 5] and "Electicty AR’ [7) for fiee wage in clectonics nd
telecommunications

Wirng diagrams in "AR Circuits 4D Physics” consist of cards with components of
the scheme on which it is necessary fo direct the mobile device camera (fig. 15). The
program supports the iteracton between several cards (markers) s providing learning in
virtual realiy.
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Fig. 15 Wiring disgrams in "AR Circuits 4D Physics”
Source: prepared by the authors

‘Fig. 16 Sequential, paralll and combined circuits
‘Source: prapared by the authors

The main components of electrical cicuits are a battery, @ switch, an incandescent
Iamp, resistors, an electric motor,  conductor, 2 grownd. These components allow
consiucting sequential, parale] and combined circuits (Fig. 16). "Elecricity AR” will teach
to determine analog meters” parameters and make measurements using AR technology [1,
1], The appendi contains measuring instruments of different design (volmeters and
ammeters) with 9 scals for main parameter determining (Fig 17); eight 3D models of
elecric circuits lemens with the coresponding syambols.
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The AR Circuits 4D and Elecwicity AR spplicatons are actually familir so the
challenge is o leam how to develop your ovn AR applicatons tht can be used for any
academic discipline of bigher education in Elecronis and Telecommunications branch.
This spproach will develop stadents motivation. a5 well a5 increasing of information
assmilrion level due tothe iversity nd iteracivity ofits visual presentation.

Acconding to the ltest zesuls AR Total Inmersion, Metaio and Viforia oceapy
‘more than $0% of the market. ioriais consideredto be the most popula pltiorm.

Fiforia i a platform for creating Augmented Reality applicatons for phones and
tablets on {05 and Android operating systems. The core of the platform is the QAR
bray. In adition t the ibrary,the platform includes: Vufori SDE fordevelopers, Target
Manager (system for cresting and managing targets), Web services (Vufoia Web Services)
for storing targets [, 10].

A Targeri any rea abjec, knowing that it applicaton can place vitual abjects in
the right laces. Tnage Targers is a bsic type oftarget, which s a omal picture,such 35 3
iagram, photo or brochure. The image acts 35 3 kind of to-dimensional bazcode, anly
‘withoutblck and white strpes. It deermines which image got o the camera lens,as well
a5 its location i space and scale. Good targes are those that have a lot of conrasing
etil. The support matix i bl with thse parts belp for further taget recogaiton.

Simple 3D targers (Cube and Cuboid) are targets i the form of rectangular
paralelepipeds Gacluding acube). For exampl, such a target may be a package from under
the designer, a board game. Like any box, such  target conssts of sixplanes and o create
it you need sixpictres for each of them.

Cylinder Targes is a truncated cone it th abiliy to set th diametes o the bases.
In order o creae such a target,we need not only o specfy the diameters of the bases and
eight, but lso to add three pictres - one for ach of the o bases and aother for the side
suface.

Frame markers sre the targts in the form of  specialy prepared frame, which is
more lke  barcode. You can put any pictre in this fame. This fype of targe s used if the
mage was not sufficienty detrled and it s not possible o creste 3 reasonsble image
trget fomit.

Text (word targets). The Vforia lbrary also has bt text recogntion, 50 any
word or combination of them can be  target. Curenty only Latinis supported. Thiscan be
‘wsed t stdy foreg technial ters. The targets types ofthe Vuori program are shown i
Fig 18
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Fig. 18 Vaforia targets types
Source: prepared by the author:

Depending on the fargets mumber required for the application, you can either store
them in the so-called Device Database and alvvays have access and recogaize them directly
on the device, or transfer to Cloud Databases (ervice from Vuforia Web Services)to store
fargets and determine them based on data sent from the device. Both approaches have their
pros and cons, but deciding on the purpose of the application will not be so difficult to
choose. Moreover, targets can be created directly from the application, usin the resuling
image from the camera

Itis also worth noting that QCAR does mot require the entir farget to kit the frame.
Only a part will be enough to recognize and wse it

‘With Vafori, the developer can easily add static and dynamic 3D models (any 3D
object or complex animation), virtual buttons, allow interacting with real objects, for
‘example, it can be a button an the target, pressing which launches a simulation of eleconic
o measuring device, which can be viewed only through the smartphone screen), video and
pictures (allow replacing the target or make it more alive), change the background of the
picture from the camera (you can not anly supplement the picture bt also operate with ).
To work with models in AR systems "3D-Engne", Unity3D are widely used (computer
‘game development environment Windows, i0S, Android) [3]

‘The aim of creating augmented reality applications s to crate a project and project
objects in Vuforia, and the development of 3D scemes for the objects of this project is
carried out in Unity 3D. In this case, Vuforia is responsible for identfying the project
through the License key and binding o the futue scene of the virtual 3D-object (3D-model)
will be carried out trovgh the label (Target), which is defined in the Vuforia platform. Al
operations with Vuforia (with the poject, objects) ae carried out through the web-interface,
hat s, Vuforiais a cloud applicaton. And processing with Unity-3D is caried out ivectly
o the developer’s computer locally. The comnection between the Vaforia cloud project and
the local scene processing n the AR application being created should be done by importing
the prepared project objects from the Vaforia cloud into the Unity-3D editor environment
and complementing the scene with 2D images or 3D models

‘We suggest a typical procedure for creating a simple AR application. It i proposed.
to develop an AR application for Android devices when hovering the device camera on 2
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seal Tabel (mage on paper) the user will see a pre-prepared 3D model or 2D-image
(operating instructions, explanations, anofher pictue, video, etc) on the device screen i the
plaback area.

‘The applicaton iscreated by the Unity system, which can be dowaloaded for free. If
‘youhave a 64-bit operating system installed on your computer, it s recommended that you
download the latest versions (2018, 2019. ..) that already have the Vuforia augmented
seality system integrated. If you have a 32.bit (x86) operating system installed o your
computer, you have to install Uiy version 5.6 and instal the Vforia package for that
system

‘We observe main seps:

1. Create or find a 3-D model. The resultng model should be in fox format. If
the modelis created in another format it must be couverted to fox one.

Model reguirements
- the number of polygons (wiangles): the minianum is possible (for fast processing of
the model by a mobile device). If the mumber of landsills s significantly more than 10
thousand, you should check small curves ('rounded” elements). As a rule, they give the
largest mumber of polygons that do not affect the resuling appearanece of the model. If these
are found, they should be replaced with elements ofthe same size,but more "amgular”
~ the size of textures for suall elemeats (which occupy no more than a quarte of the
area on the screen) should be chosen mo more than 512 x 512 (fo very small you can take
128 x 128 o even 64 x 64). The excepion is the same texture is superimposed on several
elements of different szes. Then the best sizes o this texture will be 512 x 512 or 1024 x
104

2 Selectthe image that will be the key (when pointing a the device camera a 3-
D model wil be displayed)

Inage reguirements:
~ thesize ofthe smallr sde must be atleast 320 points,
- the image must contain contrasting elements distributed over the entie area. In most
cases, we should slightly increase the contrast in the photo editor and possibly make the
image sharper (sharpes);
~ the image has less identical repeating clements;
- the image can be both color and black and white. In any case, the recoguition
algorithm processes only the black and white image (brightness chamel).

3. Register on the Vuforia platform. We create 2 free developer license for a new
product (distibution of applications with such a license is legal only for non-commercial
use).
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We add key images. Afer loding each image, the system evalustes it i tems of
recognition stabilty (see fmage requiremments in the previous paragraph) aud provides 8
ating. Ifhe rting is 4.5 sars,the mage il be recognized stably. I there e fver strs,
youshould consider changing or ditin the inage. Next oo these uages a5 Uiy
package

4 Launch Unity nd crate a nee project [16]. The standard camera that s presnt n
any new project is removed. instead we add o the project an AR camera from Vuforia
(Vaoris — Prefabs — AR Cammers). You can place it anywhere. I the camers setings
(Cluspector” windor) specfy th lcense created on th sie ust capy to the spproprite
5eld). We connect o the projec a package with key images (Asses - luport package —
Custom package) We crate a e key insge (Vafors - refs — mage targed) and atach
one of the prepared mages to it 1f the key inage is ot displayed (image target fustlooks
like & white rectangle), i the Prject window in the Editr — Vaforis — lmage Target
Testues — "Namme the key image database created o the Viforia site section” - uly then
Sl key images sre seen. For each of the images, selct Testue shape - *2D" in the
“Tuspector” windor. We load the prepared 3.D maodel (Assets — Import new ase), add i to
e scene and make it “descendant” ofth corresponding mage Targe It s conveint to
check the corect opersion of he program in the presence of 3 Web-camers (st cick
“Play” and poiat the Web-camersat the prined key image)

5. The mobile pplication s crested direcly i the Unity system. To do this, tum on
the Build mode in the Unity 3D editor: Fle - Buld Setings. T this windor. selec our
Scene i the Scenes to buld sction and g0 to the hrdare setings i this opersting system
~the Player Setins key

Setings specific tothe selected pltform GOS or Andrid) are made in the secton
Edit— Projec Setings - Plaer.

Aftercompleting all of thes stings, you ca perfor the Build opertion by
licing the Build button a the bottom rightofthe Busld Setings window. As a el we
et request toplce apk e ofthe AR progeam hat s bein crested o the Iocal machine.

e
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Fig. 19 A mobile application for working with AR objects
Source: prapared by the authors

To compleap e, sty you have to stll Favs DK and Android DK o the Iocal.
‘machine (Windows). These are free apps available on developer sites (Oracle and Android).
I it has not been done i advance, you will have to perform this procedure ding the
compiltion rocess,responding to the pproprite system requess

The apé il developed by the AR spplicaton s stored n the localfle system Now
itremins to download it the Android device i any knorvn way.

The DC-AC converer circuit is used 55 n exaupl of development. For this
pupose, the package of sutomated design of electonic cireuits Proteus Design was
used [14]. The packge was used to prepare a dingram, a pined circuit board and a 3D
saodel i3 formar, which s conveted to Jbx formar wing Autodesk FEX, Converter.
Vufori creates targets (DC-AC converter circuit), Unity3-D creates a 3-D model for targets
and creates a mobileapplication for working with AR abjets (Fig 2.5).

Curenty studeutsof Vinaytsa Techuical College sre working o cretin texbooks
wsing augmented relity techuology lesming "Fundamentals of repaiing and regultion of
Radio Technical Equipment”, “Fundamental of design and manufscrrig technology of
Radio Techuical Eqipmen”.

Visuliztion of materals for scademic disciplives “Eleczonics  and
Telcommunications il contibute to greter activity and inteest o higher education
students. Augmented rality opportuniies such s dynansi presntation of information
documentary video, nteractive stimulstors (3D modelmg),byperlnksto clriy information
sre more atimactive to the curent generston and should mprove the scqisiion of
profesionsl competencies.
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3. CONTROL AND DIAGNOSTIC SYSTEM NET TEST AND FEATURES OF
ITS IMPLEMENTATION

Monitoring and assessment of students' knowledge, skils and abiliies is an
important clement of the educational process. Properly organized. it promotes the
development of memory, thinking and language of students, systematizes ther knowledge,
fimely exposes the miscalculations of the educational process and serves fo prevent them.
Basic methods of control of knowledge, skills and abilties 25 oral examination, Vrifen
examination, graphic examination, pracical examination, test examination are widely used
in bigher education nstiutions for the raining of technical speciaiss. So the question i
what form of control i most objective for assessing knowledge?

‘The most effective form of knowledge control today i tesing tasks. Testcontrol as
a mumber of advantages. First, it helps to ackieve optimal performance ofal elements of the
Iearning system by providing feedback aimed at the educational activies of teacher d
student. Second, feedback determines the dual nature of control. This s reflected in it
implementaion i the curent (itegrated) and inal (relatively independent) forms [1]

The problem of monitoring leaming outcomes has recently been actvely studied by
teachers, psychologist, sociologists. However, despite the significant amout of wark on
Iearning control, it should be noted that the issue of computerized test control of student
achievement i insuficienty studied.

To implement computer tesing in educational institutions that o not use the learning
‘management system, use specialized software development. There are a large mumber of
software packages for this purpose, such as Sun Rav, Test Offce Pro, Web Quiz, Course
Lab, Adobe Captivate, Hot Potaoes, Assistan, Test-W2, My Test, Net Test 4, 15]

The interest in testng s explained by the fact that it significantly increases the
effciency of the educational process, optimally promotes the ful independence of each
student, is one of the means of individualization in the educational process. The test
fecknique conrols the reader’s atention and focuses on relevant information, takes ltle
fime, minimizes productive difficultes. In addifion, the application of tsts stmulates the
ntellectual activity of the student: analysis and synthesis, generalizaton and specification,
comparison and distincton. In additon, test control has many advantages over ofher fypes
of control.

The main disinguishing feature of the fest is objectvity, which is guaranteed by
‘measurement,the fnction of hich s to provide quantitative information abont the quality
of learning. At the same time, it allows th teacher t check a significant amount of material
studied in smal potions and diagnose the mastey of his materal by mos students.

un
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But one of the disadvantages of est control today is that the developed methods are
aimed attesing the actual knorvledge of students and do not take o account the potential
opportunites for ersonal developmen, they are oy evaluative, not pedictve

Due to test control, you cansuccessfully manage the educationa process, improve it,
implement  differntiated approach fostudents

Testcontrol simplifies the esting of test works, especilly when testingis performed
on a computer using contol and diagnostic systems. In this case, the teacher does not
require addiional material costs, such as paper. priter nk.

The Net Test (1, 19] software package i designed for mass computer testing of
Knorledge i 2 local nefwork rumning Windows and Linux operating systems. It fully
automates: the procedure for selecting questions from the database; time.limited testng on
workstatons; procesing of fest resuls and thir design analysis of rsults (vhich issues
caused diffculie).

The complex consists of o programs — server and client The server program
allows creating and edifing tests, it also provides complete conrol of compute testing,
processing and ouput. The client program is run from workstatons and is designed for
student work.

Both programs have a wellthought-out and user-friendly inferfac, they are built o
the principle of “minimum suffciency” — implement the necessary functions in an optimal
way. The students workplace does notrequire the installaion of any programs, ust make a
shorteut tothe client program hosted o the server

Each textis a st of questions; the students task may be as follows:

~ choose onecomect opton;

- noteall comect satements;

~ enter the answer - aminteger;

~ enter the answver — a characte sring (there may be several options for correct
mstver);

~ establsh comrespondences befrveen pairs of values Fig. 20).
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Fig. 20 Correspondences between pairs of values
Source: prepared by the authors

Each question can b associated with an illustration of any size (supported image
formats BMP, GIF, JPG, as well as formatted text in RTF format)and / or a sound file in
WAV format.

‘When creating a test, a ime limit s set for the entire test. When staring th test,the
teacher can change this option. Afte the specified time, the clent program automatically
terminates

‘The mumber of questions in each fest is not limited When rumning the test the
teacher determines how many questions are used in the curent fest Questions are selected
from the database at random, with all workstations receiving the same set of questions, but
in a different order. The program allows contrlling the process of passing the test by
studentsthrough the teacher's compute, st the muumber of est tasks, time for ther passage,
the ratng scale. The test can contain any combination of any mumber of one or different
‘modules (multitest (Fig 21). The sequence of display of questions from the tes,the location
of the answer options on neighboring computers is different.Thus, each student receives his
‘own, different from the neighbors,  se of questions and answer options.

m
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‘The test il is encrypted and compressed. Finaly, with the comrect selection of
control material,the content ofthe testcan be used not only for control but also for training.
To do this, test tasks can be exparted to a web page (Fig. 22)
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‘The usage of test tasks in automated conirol and franing programs allows students to
independently find gaps in the structure of their knowledge and take measures to eliminate
them. Tn such cases, we can talk: about the significant learing potential of test tasks, the
usage of which will be one of the effective areas of practical implementation in the
educational process. The disadvantage of Net Test is that it does ot allow inserting.
different characters used in formulas, s0 all formulas are presented in the form of figures.
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‘The Net Test software package has been implemented into the educational process of
Vinnytsia Technical College for Radio Technical Department. The main distinguishing
feature of the testis objectiviy, which is guaranteed by measurement,the function of which
is to provide quantitative information about the quality of learning. The Net Test soffware
package helps to increase the efficiency of studying professional disciplines and allows the
teacher to check a significant amount of studied material in small portions and diagnose the
‘mastery of this material by most students

CONCLUSION

‘The survey was delivered to fourth-year studens across Radio Technical Department
of Vinnytsia Technical College during 2019-2020 academic year. BYOD technology,
Augmented Reality, Net Test have been implemented in the educational process of
Vinnytsia Technical College and was used to update basic knowledge; to consolidate the
studied materia; for laboratory and practica training.

‘The results indicate that digital technologies can effctively support teaching and.
leamning processes and provide a better understanding of the academic material for studens.
Innovative methods and technologies provide professional growh, competfive advaniage
and imnovative development of the educational instifution. The effectiveness of the latest
tools, methods, pedagogical technologies faciliate and accelerate students’ knowledge,
intensify the process of leamning, increase it effectiveness.

s a conclusion, we suggest the majority of students use of digital technologies in
their everyday life and as part of their academic study. The learning process is becoming
‘more flexible and provide significant results in the educational process.

REFERENCES
17 pltfooms for cesting test (015) Computer Science, 11 (707). 6.
46i10.1002566.20215

2 Aupmented relity or AR techuology (O19) [Data fl] Retiewed fom
it/ hfuture news lssons/uaar

3 Best AR SDK for development for i0S and Android. (2019). [Data file]. Retriered from
bits:inkmobiles com/blog best.ar-sdk reviers

4 Bykor, V. Yu, Spirin OM, Pichuuk OP. (2017). Mobile suppert for prasentations of
multimedia content on the example of the dice EZCAST C2. Computer atschool and fomily

5. Totersctive tsining programs with elements of sugmented reslty (2019). Proceeding:
Sciantific publicaion, 1, 4145 Retreved from htp:skids cardesncivesiters

6 Jurybeds, O, Plickers (2017). Interesting technologiesfor  lesson. Compur Science, 2 49-
5




image24.png
T

K e ceopscs o b ompetin e it o e g

7 Key mages for e Elomciy AR pogam  Remevsd fom
it/ b b/ android Electiityimages_uler html

8. Koralenko, O. (2017) Creatin fsts using Googl forms. Computer Science, 1, 4044

5. Eewvehuk. 5. Q01S) What is BYOD? Science Scoping Sruds. 2. 37-43. Retrevad from
[T ———

10 Matsokin, D. V. Pakhomora, L M. (2015). Augmented reait i the educational proces in
extracurmicular activiieson the topic laventions of Leonardoy. Proceeding: Scientic publiarion
Retriered from hitps/u muSg72

1L Marvienks, Y. §. Application of augmented reait techaclogy in sducation. Procesdings
Scientific publicarion, Resieved from htps:fu mlépTo

12 Toymiayk, S M. (01). Application of sugmented reality technology in the process of
aining specialists in radio slectonics. Open educarional e-emironmen of modern Universis.
special diron, 1, 355362

13, Toymlayk, S. M, Gushehyua, N. I (2015). T use of BYOD techclogy i the sdacational
process. Moder information echnologiez and teaching methods in rining: methodology, heory.
experionce, problems. Coll. Science. 4ve. Kyi-Vinnyzia: Planer LLC. 51, 162-165.

14 Tomiayk S M, Lyseako, G. L. (2012). Design of microprocessor systems. Vimnysic:
ATU, 191

15, Toymulayk, S. M, Tkachuk, V. M. 016). Web platform EDMODO as 3 means of remote
interaction between teacher and student. Marerials of MNPIK clmovarive sechnologies in the
process of mainings: a collection of scientific papers of the Minizny of Educarion and Science.
Vimnysia: VNTU, April 304, 190-192

16 Unity User Mamal Q019). Working in Unity Gerting Sarted. Learning the inteface.
Retriered from hips/docs unity3d com Mamual L earmingthelaterface hinl

17, Vorobienko, P. P., Kaptur, V. A, Vasylenko, O. A, Huatyuk, V. Q013). Pedagogical
substantiaton of the system of filtring non-target resources of the Intemet. Scenriic nores of
Ternopil Narional Pedagogical Universiy. Seies: Pedagogy, 1. 170.175.  Refreved from
it /b gor w3/ UTRN/NZTNPU_ ped_2013_1 31

18 ZEETINGS — A great service for creating imeractive presentatons. Refvievad from.
it/ didaltor ru/zeeings-zamechatelaysrvispo-sozdaniye-ineraktivayx prezentac

19, Zharkih, Yu S, Lisochenko,S. V., Sus, B.B. (2012). Computer techaclogy in sducation.
K Publshing and Prinsing Center <Ky Universicy, 3, 239,





image1.png
EANKUAUGSTSKOIA

BA SCHOOL OF
BUSINESS AND FINANCE

B School of Business and Finance
(Riga, Latvis)

'KNOWLEDGE MANAGEMENT COMPETENCE FOR ACHIEVING COMPETITIVE
ADVANTAGE OF PROFESSIONAL GROWTH AND DEVELOPMENT

Collective monograph

Editors:
‘Dintra Atstaja, Viktor Koval

Riga, Latvia
2021




image2.png
‘Dzintra Atstaja - Doctor of Economis, Professor, BA School of Business and Finance, Latvia.
Viktor Koval - Doctor of Economics, Professor, Odessa Instifute of Trade and Economics
of Kyiv National University of Trade and Economics, Ukraine.

Scientific Board:

Karlis Ketners - Doctor of Economics, Professor, BA School of Business and Finance, Latvia.
‘Tatjana Volkova - Doctor of Economics, Professor, BA School of Business and Finance, Latvia.
Tnese Maviutova - Doctor of Administrative Sciences, Professor, BA School of Business
‘and Finance, Latvia.

‘Agita Livina — Doctor of Economnics, Professor, Vidzeme University of Applied Sciences, Latvia
Tatjana Tamboveeva - Doctor of Economics, Professor, Riga Technical University, Latvia.
Reviewers:

‘Andns Fomins - Doctor of Economics, Docent, BA School of Business and Finance, Latvia.
‘Agita Livina — Doctor of Economics, Professor, Vidzeme University of Applied Sciences, Latvia
Gunta Grinberga-Zalite — Doctor of Economics, Professor, Latvia University of Life
Sciences and Technologies

Janis Strautmanis — Doctor of Economics, Associated Professor, BA School of Business
‘and Finance, Latvia.

Elina Mikelsone — Doctor of Economics and Entrepreneurship, Associated Professor, BA
School of Business and Finance, Latvia

Rosita Susniene — Doctor of Economics, Assistant Professor of the Kaunas University of
Technology, Lithuania

‘Tatjana Tamboveeva — Doctor of Economics, Professor, Riga Technical University, Latvia.

Knowledge management competence for achieving competitive advantage of
professional growth and development: monograph. BA School of Business and Finance,
Riga, Latvia, 2021 453 p.

‘The collective monograph was approved for publishing at the meeting of the BA School of
‘Business and Finance Scientific Council Minutes Xe2021/1, date Jamuary §, 2020

ISBN 978.9984.746-25-8
ISBN 978.9984.746-26.5
Library of Congress Control Number: 2020925643

‘Publisher: BA School of Business and Finance, Riga, Latvia

‘The collective monograph offers a description of sustainable development in the context of
Imowledge management as a competitive advantage. The authors of ndividual chapters chose
such a point of view on the topic that they considered the most important and specific fo their
field of stdy. Theoretical and applied problems of knowledge management and competitive
‘advantage are investigated inthe context of economics, education, culfure, politcs and la.

Published under th tems of the Creatve Commons € BA Schoolof Business and Finance, 2021
CCBY-NC 40 License € Collectve authors, 2021




image3.png
Kb e ceopscs o e ompetin e st ot o g

CONTENTS
Kaspars Mucenicks

RESTRUCTURING MANAGMENT TO INCREASE COMPETITIVENESS FOR.
TRADING COMPANIES IN LATVIA s
Dzintra Atstija, Natalija Cudeéka- Purina, Rudite Vesere

INFLUENCE OF COVID-19 ON WASTE MANAGEMENT AND CIRCULAR.

ECONOMY | E
Jekaterina Kuzmina

MEASURING FINANCIAL HEALTH OF LATVIAN BRIVATE HIGHER
EDUCATION INSTITUTIONS B

Liubor Smoliar, Olha Tyash, Natalia Koba, Olena Trofymenko.
STRATEGIC DMPERATIVES OF KNOWLEDGE MANAGEMENT IN AN
ORGANIZATION )
Iryma Myhnovetska

FORMATION OF RELATIONSHIPS AS THE BASIS OF SUCCESSFUL
PERSONALITY DEVELOPMENT el
Olens Luzarieva

INNOVATIVE ASPECTS OF LAND USE DEVELOPMENT 1
Iryna Tolmachora

INNOVATIVE APPROACHES TO FORMATION OF MEDLA COMPETENCE OF
FUTURE SPECIALISTS IN THE PROCESS OF PROFESSIONAL TRADING 127
Oksana Rediov, Viktor Tsekhanovych

EUROREGIONAL COOPERATION IN THE CONDITIONS OF MODERN
TRANSFORMATION CHANGES 102
Serhii Tsyrulnyk, Andrii Krysak, Larysa Krysak, Tetiana Nechyporenko (Sitash)
DIGITAL _ TECHNOLOGIES FOR  PROFESSIONAL _GROWTH AND

INNOVATIVE DEVELOPMENT OF EDUCATIONAL INSTITUTIONS 156
Veronika Zaitseva
ONLINE LEARNING IN FINE ARTS FOR INCLUSIVE EDUCATION m

Mykola Kozlovets, Danylo Samoilenko, Lindmyla Horobchuk
KNOWLEDGE MANAGEMENT IN THE CONDITIONS OF TRANSLINGUISM 159
Nataliia Danylevych, Svetlana Rudakova, Liudmyla Shehetinina, Alla Vasylyk
SOCI0-ECONOMIC SECURITY AND INNOVATIVE ACTIVITY OF COUNTRIES:
INDICATORS, RELATIONSHIPS AND DEVELOPMENT GUIDELINES 203
Oleksi Hutsaluk, Inlia Bondar, Iryna Sedikova, Liiya Filipishyna
ECONOMIC RISKS IN CORPORATE MANAGEMENT OF THE DEVELOPMENT

BY ASSOCIATIONS OF JOINT STOCK COMPANIES 25
Anna Petrykina

FORMATION OF SPECIALIZED CREATIVITY AS BASIS FOR SUCCESSFUL
PERSONAL SELF-REALIZATION 238





image4.png
1356

Kol et compeoc o ot e o losn o b g o

DIGITAL TECHNOLOGIES FOR PROFESSIONAL GROWTH AND
INNOVATIVE DEVELOPMENT OF EDUCATIONAL INSTITUTIONS

‘Serhii Tsyrulayk', Andrii Keysald, Larysa Krysal, Tetiana Nechyporenko (Sitash)*
4 TachnicalCalge, Vi, Urrin
ORCID 1D/ 10000-002-5703.571, 000000050708 113, 0000-007-5202.545 00000003 0891534

aBsTRACT
cadenic reaching and ecrming soregi: have ben changed ecents az o resultof xpanded aceecs v
widesread 152ge of dgie echnologiz. Iovarive digia echnologi: open various pporuniie: o il
participon n the lsaming proces, avoid steronpes and enlorge Cognih inaret arenesz of Wgh-
fach imevarions their avaiabiy nd mastes of approprise methods are he curren regurement o
teaches of higher sdicarion Our peciic foci i o th uzage of digal rechnologies: v they have besn
applied and how the coud be used 10 improve pedagogica procic at he sdicationl inatinion and
idenis hei bact chllenges. Special arenion was focued on digital rachnlogy uzage for academic
subject. The surves was dlfversd 1o fouthear sudens acoss Radio Technical Depermn of Vnmysia
Tachmical Collge during 2015-2020 academic year. BYOD tachnology. ugmanted Realy, et Tet have
bean implemented in the aducarional process. The recu indicas har digial sechmolgies can sfcvely
Suppors teaching and learning procesz and provid a barer undersieding of h academic matarial o
anudents. 45 @ conchion, we auggest the majoiy of nidenz e of digital echnologis n her everyday
1o and o5 par of hai academic . The larning proces i becoming more fexbe and provide
cignicant ez he sdcariona roceze.

Ky words: digal, educarional, srdens, tchnologs, inovarve, colege, 5age,proisional rowih

INTRODUCTION

Academic teaching and learning strategies have been changed recently as a result of
‘expanded access and widespread usage of innovative digital technologies. Increasing of the
informatization and knowledge role with wide-spreading of information technology requires
 constant search for new ways to improve the educational process and acadennic disciplines
content. Information and communication technologies open various opportunities for all
participants in the leaming process, avoid stereofypes and enlarge cognitive interest
Awareness of high-tech innovations, their availability and mastery of appropriate methods
are the curent requirements for teachers of higher education.

‘The aim of this stdy was to investigate new imovative digital technologies for
improving professional growth and educational activiy a the educational institation and.
identify their best challenges. Special attention was focused on digita technology usage for
academic subjects. The survey was delivered to fourth-year students across Radio Technical
‘Department of Vinnytsia Technical College during 2019-2020 academic year.
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BYOD technology, Augmented Reality, Net Test have been implemented in the
educational process of Vinmytsia Technical College and was used fo update basic
Imowledge; to cosolidate the studied material fo laboratory and practical raining

Pedagogical collaboration and professional experience sharing of imnovative digital
technologies usage are based on the studies presented here.

1.BYOD TECHNOLOGY USAGE IN THE EDUCATIONAL PROCESS

Modem Generation Z studeats openly use mobile phones in their class and no
restrictions apply to them. If you can't ban it you need to use mobile gadges for learing
process benefts. This situation corresponds to BYOD fechnology (Bring-Your-Ovn-
Device), which is implemented in many leading global companies [9, 13]. This means that
teachers and students can bring and use their own devices, which allows BYOD technology
to'be gradualy integrated nto the learning process. The learming process s becoming more
flexible, students are happy to use their smartphones and tables during classes
'BYOD techmology allows speeding up the learming process and redirect students’ inteest.
To keep the attntion, the teacher has to think in advance what applications and learning
techmologies to use. For example, the services such as Google Classroom, Edmodo, Learn
Boost, Coursera, Schoology, Top Hat and Civitas Learning, Socrative [8, 15] allow
organizing and contrlling the learning process, ntegrating visual materials to facilitae the
topic perception.

Scientists emphasize that the usage of mabile tools in the leaming process helps to
overcome the communication barrier, form research skill, increase moivation for
‘mastering soft skils, develop crifcal thinking and use them in real lfe [17]. In the article
e have investigated some moder techmologies that allow creating fets and implementing
operational control of knowledge using network software for smartphones, tablets and
Iaptops. The Interuet Service Plickers [6], allows organizing testing with a single
smartphone or tablt for a arge mumber of students. QR-codes are used to organize esting
in Plickers (Fg. 1). Decryption of QR-code information is caried out n the program by the
smartphone or ablet camera.

5 , ° 2
E“..
Fig 1. QR codesin Plickers Service
Source: prepared by he authors
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‘Each student has bis own universal ard with QR-code (Fig ) for all questions Each
card bas the mumber and letes A, B, C. D. The question appears on the screen ofinan aral
form, students urn the card o tha he cortect answer is on the top and rase hands so that
e teacher can poiat t the card from s phone i a QR- code the camera and scan the
sesuls The resuls of sudents’answers immediately appear on the screen ofthe teacher's
smartphone (Fig. 3) and they are displayed on the big screen and saved for further
processing (Fig. 4)

131

Fig. 3 The resuls of studenss’ answers
‘Source: prapared by the authors

‘The teacher needs to create an account for organizing Plickers Intemet Service
control and install the application on  smartphone of fablet.
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