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Abstract.

The relevance of the article is due to the need to study the modernization of methods of teaching dis-
ciplines "Labor Training™" and "Technology"”, given the changes in society caused by active informatiza-
tion and the use of information and communication technologies; the need to introduce innovative ap-
proaches to conducting practical classes, in particular on the implementation of STEM projects, combin-
ing work on the study of traditional crafts with the use of computer technology.

Purpose: research and systematization of the possibilities of using ICT, laid down by the State stand-
ard of basic secondary education and description of practical experience of using ICT in the educational
process in teaching disciplines of technological education.

Methods: analysis, comparison, generalization of processed sources (legal documents, scientific arti-
cles, textbooks, official Internet resources); empirical methods (pedagogical observation, interviews): a
study of the experience of practical examples of the use of ICT in the educational process of secondary
schools.

Results: the experience of innovative teachers in the use of methodological complexes in the educa-
tional process of the secondary school (Kompas-3D, Corel Draw, Paint-3D, Solidworks, Inventor,
Keyshot, computer embroidery programs Embird, Wilcom ES, and Pattern Maker) to ensure technological
education in accordance with the requirements of the "New Ukrainian School".

Conclusions: it was found that the analyzed methods of teaching disciplines with the use of ICT con-
tribute to the realization of the goals and objectives of modern technological education; identified ways to
modernize the educational process, taking into account the experience of teachers-innovators; the feasibil-
ity of wide introduction of information and communication technologies in the process of teaching the
subjects "Labor training" and "Technology™ (for illustration, information retrieval, as software tools) is
determined.

Keywords: technological education, modernization of the educational process, information and computer
learning technologies, innovative teaching methods, key skills in technology education, software tools, digitaliza-
tion of society.
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Introduction. Modernization of education in-
volves the creation of an educational environment
based on information and computer technology
(ICT). This is the most important condition and
tool for improving the education sector to ensure
continuous improvement of its quality. This is a
condition designed to help create conditions for
the realization of equal opportunities for all citi-
zens on the path to mastering education at all lev-
els and levels. In accordance with the require-
ments of the time, basic legislative documents
were concluded, which approved the important
place of computer technology in the educational
process "Law of Ukraine” On Education "(2017),
the Concept of state policy in general secondary
education reform 2029 (2016) (NUS), the Law of
Ukraine on Complete General Secondary Educa-
tion (2020), the State Standard of Basic Secondary
Education (2020).

The NUS program states that graduates of the
new school should be well-developed individuals,
educated, responsible and patriotic citizens, capa-
ble of innovation. The main goal of the NUS pro-
ject is the reconstruction of the school in order to
create comfortable learning conditions in combi-
nation with the possibility of obtaining quality
knowledge. The most important skill for students
is the ability to apply the acquired knowledge in
everyday life (Official Website of the Ministry of
Education and Science of Ukraine, 2021).

The use of computer technology in the educa-
tional process is now a natural phenomenon. The
effectiveness of their use depends on a well-
formed idea of the place of ICT in the most com-
plex set of relationships between the system
"teacher-student”. The use of ICT changes the
purpose and content of learning. Today, new
methods and forms of organizing the educational
process are emerging. As a result, we get a quali-
tatively new model of personality formation, for
which the ability to communicate, active mastery
of new flexible functions in the work process, cre-
ative thinking become a vital necessity.

The organization of student training involves
the use of computer technology as: a learning tool
that optimizes the process of cognition; subject of
study through acquaintance with new methods of
processing and giving of the information; tool for
solving educational tasks, which provides the for-
mation of relevant knowledge and skills (Grin-
chenko, 2004, p.191; Gurevich, 2005, p.4;
Gurevich, 2014, p.12).

Sources. Pursuant to the Law of Ukraine "On
Education”, the State Standard of Basic General
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Secondary Education (2020) sets out the require-
ments for mandatory learning outcomes of stu-
dents in the technological field of education. The
state standard is based on the competence ap-
proach. Information and communication is recog-
nized as one of the eleven key competencies, and
skills based on the use of ICT are included in the
general compulsory learning outcomes.

The requirements of the modern world for the
introduction of ICT in the educational process are
described by V. Kremen (2020, pp. 5-10). The
scientific research of I. Dychkivska (2015) is de-
voted to the theoretical study of innovative pro-
cesses in education as specific, complex activities
that require special knowledge and skills. Features
of digitalization of general secondary education
and the formation of digital competence of stu-
dents are set out in the work of M. Yershov (Yer-
shov, 2020, p. 25). Directions for the development
of digital competence of teachers were considered
by O. Bazelyuk (2018). In the work of scientists of
the Department of Pedagogy and Educational
Management of Uman State Pedagogical Univer-
sity O. Kobernik, N. Stetsenko, V. Boychenko and
others. (2018, pp. 53-57) highlights aspects of
didactic support of the educational process of
technological education, informatization of educa-
tion, methodological problems of computer use in
the educational process. The introduction of ICT
in the field of education has been deeply studied
by the founder of the scientific school "Systems of
teaching and education in a computer-oriented
environment” V. Bykov (Ponomarenko, 2021).
New technologies and requirements for
knowledge seekers, which are formed as a result
of the formation of digital learning environment,
are highlighted in the joint work of V. Bykov and
O. Burov (2020, pp. 11-21). R. Gurevich's works
are devoted to the use of new information tech-
nologies in work, study, communication, 2005, pp.
3-10; 2014, pp. 11-15; 2019, pp. 9-13; 2020, pp.
124-126; 2021, pp. 1-13).

The technology education industry has been
found to be inherently integrated. This is the only
branch of the new Ukrainian school that imple-
ments subject-transforming activities (from the
idea to its implementation in the finished product).
Technological education integrates knowledge
from almost all educational fields, including com-
puter science. The transition to computer technol-
ogy creates the conditions for their testing, im-
plementation, finding a reasonable combination of
new and traditional, requires the solution of many
psychological, pedagogical, educational and other
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problems. Professional training of student youth
should take into account the achievements and
prospects for the development of technology and
engineering. An important role in solving the
problem of quality technological education is giv-
en to the teacher of technological education, from
which the appropriate professional knowledge and
skills will depend on the degree of readiness of
students to work in the field of material produc-
tion.

The aims of the article is to study and systema-
tize the possibilities of using ICT, laid down by
the State Standard of Basic Secondary Education
and describe the practical experience of using ICT
in the educational process in teaching disciplines
of technological education.

Research methods. The paper uses: general
scientific methods (analysis, comparison and gen-
eralization of official (Law of Ukraine "On Educa-
tion", State Standard of Basic Secondary Educa-
tion), industrial and practical (labor training pro-
gram (2017), Model curricula "Technology. 5-6
classes" For general secondary education (2021)
and scientific sources (including publications of
teachers-innovators), Internet resources, personal
experience in technological education; and empir-
ical (pedagogical observation, study of ICT expe-
rience in the educational process of secondary
schools).

Results and discussion. The introduction of
ICT in all areas of educational activities has led to
the reconstruction of traditional technological ed-
ucation. The purpose of technological education of
the new Ukrainian school is the realization of cre-
ative talents of students, the formation of critical
and technical thinking in them, preparation for the
creation of the world without harming the envi-
ronment by means of modern technologies. Today
forms a demand for a specialist capable of produc-
tive professional activity, taking into account the
changes in the digital society with its high-speed
evolution. This request is reflected in the educa-
tional concept of "ICT competence™ (NUS), pro-
claiming the important idea of educating such a
specialist who, above all, must be a highly moral
person who not only has the necessary knowledge
but also able to apply them in practice; a person
capable of adequate action in real situations and
ready to take responsibility for their actions.

The social and cultural changes witnessed by
the world community create the conditions for the
demand for training specialists with high poten-
tial. adaptation to constantly changing working
and production conditions. Therefore, the new
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State Standard for Technological Education de-
fines the formation of skills in students related to
the implementation of project-technological ac-
tivities that form the information and communica-
tion competence. These include skills: safe and
effective work with social networks in the process
of finding and discussing ideas; critical use of ICT
in the process of searching, processing, transmit-
ting information; ethical work with information
that corresponds to intellectual property rights; use
of digital devices to present results

In contrast to the current labor training program
(2017), the Model Technologies programs devel-
oped in accordance with the State Standard also
indicate the ability to use digital technologies in
modern production, including robotics and imple-
mentation of projects using the digital environ-
ment.

Generalized areas of use of ICT in the process
of project-technological activities (by type of
work), provided by the State standard for techno-
logical education, are presented in table 1.

The study of the experience of using ICT in the
educational process of secondary schools by
Ukrainian teachers-innovators shows that such
activities today are applied and depend on the
teacher's personality, his innovative aspirations,
experience and material and technical base of the
school. The most common examples of the use of
ICT — as tools to illustrate educational topics. To-
day, the MozaBook interactive software package
approved by the Ministry of Education and Sci-
ence of Ukraine and running on the Mozaik plat-
form (Official website. Packages of electronic
textbooks for use in the classroom, 2021) is gain-
ing popularity. This is a quality resource in which
unique educational materials are collected.

For example, based on the materials that are
freely available in the Mozaik program, the teach-
er of Kalush Polytechnic Vocational College MM
In the framework of the discipline "Computer De-
sign” he develops animated films for the subjects
"Labor Learning” and "Technology", places them
in free access for online communities of teachers
of the technological field of education. When cre-
ating demonstration materials, the teacher works
with the programs Kompas-3D, Solidworks, while
illustrating the topic "Machine Parts" he used the
programs Solidworks, Inventor, Keyshot. The
complex of animated films "Mechanics in Ukrain-
ian" developed by M. Romaniv is an example of
an effective means of motivating students (Offi-
cial page. Mechanics in Ukrainian, 2021).
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Table 1

Generalized directions of ICT use in the process of project-technological activity (by types of works),
in accordance with the obligatory results of students' education in technological education in the State
standard of basic secondary education.

Types of work Possible direction of ICT How to use ICT Tasks that can be solved by | Class
use using ICT
the rationality of the use of
examples of search | digital devices at different
Generating and work with analogues | stages of design and 5-6
- substantiating a creative idea on the Internet technological activities is
é or identifying a problem and | the computer is used as a determined
g_ choosing a design object for | storage medium search  work  with intensification of the
- its implementation / analogues on the -
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c . skills
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= . . . .. and telecommunication
S Implementation of marketing '_[he computer is us:ed as an | organizing e_md systems for research activities
2 research, search for | information carrier and | conducting marketing of students in extracurricular | 59
= information about the design | communication tool, for | surveys via Internet activities formation  of
> object printing texts resources inf N | £
= information culture 0o
S students
w A
5 . . .. | the computer is used to
(<5}
= Implementatlon of atistic perform graphic operations; | the use of graphic | improving the efficiency and
© design of the product 2 : L . . 7
=y - - . " | to visualize the results of | editors for the artistic | quality of the educational 9
£ applying the basics of design - - -
c : . artistic  design  of the | design of the product | process
z using design methods product on the screen
(<5
A - 5-6
Creat!ngatec_hnc?lc?gy card the computer is used as a | YS¢ (if necessary) of | improving the efficiency and
Creating an individual plan | P digital devices and | quality of the educational |
for the technology of too graphic editors: process -9
manufacturing the product
c
= .
T c.Q
e o=
853 use of digital devices . . .
L3 Q use of computer technology and information formation of information
333 % | presentation of desian results and telecommunication environment if culture of students; improving 5-9
§ ° 3 g systems to visualize the ‘ the efficiency and quality of
c28 necessary, to present .
5SS results on the screen desi the educational process
= 3 2 esign results
S5
ER-RE
L
= possibility of visualization | formation of own
Tés = Identification of decorative | of materials and tools used | judgments on the development of skills of
=2 and applied arts. Recognition | in the main types of | basis of culturological ex erir?’lental research  and
&= of works of different types of | decorative and applied arts, | information on perir A - .
= = - . - cognitive activity; formation | °-9
=3 decorative and applied arts, | research of works of | decorative and - . '
s 8 ; : : L : .~ | of information culture of
£ S » | acquaintance  with  their | famous Ukrainian masters | applied arts, in | cudents
%5 6 < | creators of decorative and applied | particular from the '
S83 arts Internet
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Today, a large number of online resources are
offered for the preparation of lessons in labor
training and technology, distance learning of
teachers in order to effectively use computer soft-
ware (Official site. Effective use of online re-
sources for labor training and technology, 2021).
Also popular are the courses "Computer Aided
Design”, "Technical Drawing Based on Computer
Programs”, which teaches the capabilities of au-
tomatic design (CAD), using the application of
software and methodological systems Kompas-
3D, Corel Draw and Paint-3D. This is a selective
course "Professional tests” for students of 8-11
grades in the curriculum of elective courses (Offi-
cial site of the Ministry of Education and Science
of Ukraine. Curriculum of elective courses, 2021).
The task of this course is to enable successful ad-
aptation of students to the conditions of the mod-
ern labor market, to form their professional mobil-
ity and competitiveness, in other words, to be able
to use ICT to create knowledge and innovation in
processes (technologies) and products.

The example of work on this course can be ob-
served as the process of digitalization of education
and changing learning requirements. As a result,
graduates are ready to change within existing pro-
fessions, and in the future - to master new profes-
sions, which do not yet exist today.

The experience of using software in working on
projects by the teacher of Liko-School (Kyiv)
V. Petrenko was also studied. The initial tests of
the teacher were the use of the freely available
program "Text embroidery”. According to the
program, the printed words were transformed into
graphic geometric ornaments. There were more
sophisticated programs that reproduced a photo-
graphic image in the form of embroidery patterns,
but it was only a graphic image that had to be em-
broidered by hand. The process of embroidery
technology remained labor-intensive, but reduced
the time for assembling and selecting embroidery
patterns. This work was interesting and progres-
sive in early 2010, and today the teacher teaches
them how to use Embird, Wilcom ES and Pattern
Maker machine embroidery programs when stu-
dents design a project product. V. Petrenko notes
the great interest of students in working with
software computer embroidery. The interface of
these programs is not difficult to work in grades 5-
6. As a result, the product is made according to the
technology required for study, and software em-
broidery is chosen as an additional technology.
Interest contributes to the intensification of learn-
ing during the lesson and additional extracurricu-
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lar activities. In this way, the embroidery process
is accelerated and students can get the result of
their design idea faster.

However, the described method of using ICT is
possible with special equipment for computer em-
broidery. Thus, the constant modernization of ma-
terial and technical base should become the norm
for all schools in the country. The implementation
of such works is aimed at the development of de-
sign-technological and information-digital compe-
tencies and clearly demonstrates what changes can
occur in the known professions (Personal page
Petrenko Victoria. Shopper with machine embroi-
dery, 2021). The number of students who can mas-
ter machine embroidery is much greater than those
who can qualitatively and in sufficient quantities
to finish the product by hand. Students have a
choice of how to achieve the result and practical
experience of combining traditional types of deco-
ration with ICT skills.

Vinnytsia teachers-practitioners R. Leschuk
and O. Loik discovered the possibility of to seek
the motivation of students to work training
through the active use of ICT, as it allows to im-
prove the quality of practical work and their re-
sults. An example of such work is the implementa-
tion of practical tasks by students in grades 5-6:
drawing a working drawing, building a 3D model,
developing a scheme for assembling parts in the
manufacturing process (Leschuk, Loik, 2013, p.2-8).

The studied experience allows us to conclude
that the use of ICT is not possible without self-
education and development of an important partic-
ipant and organizer of the educational process -
teacher, teacher, educator. There are objective
conditions that demonstrate the urgency of this
task, but in contrast there are subjective reasons
that slow down this process. They can be attribut-
ed to two main groups: underdeveloped material
and technical base of educational institutions and
low motivation of teachers.

The Ministry of Digital Transformation of
Ukraine has been established in Ukraine, and pro-
grams have been launched to remove these obsta-
cles and promote the process of digitalization of
society and education. An example is the state
program "Action"”, which helps to improve the
digital skills of teachers. In addition, the Ministry
of Education and Science of Ukraine approved the
Standard Program for Professional Development
of Teachers for the Development of Digital Com-
petence (2021). Today, communities of like-
minded teachers are being created, which share
common issues from the experience of ICT im-
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plementation and the desire to be on a par with the
world in the process of implementing digital tech-
nologies.

Conclusions. Ukraine is in the process of mod-
ernizing its education sector. These innovations
are recognized by law and reflected in the State
Standard of Basic Secondary Education, which
publishes the key competencies of the technologi-
cal education sector, which include information
and communication competence and innovation.
Innovative teachers explore areas for improving
the content of education, introduce the latest forms
of ICT in the educational process. These are im-
portant pilot projects that need to be studied
quickly for widespread implementation in second-
ary education. Today, the transfer of a new system
of knowledge to students is not possible without
building a new educational model based on ICT
and changing the classical scheme of knowledge
transfer. The rapid digitalization of society affects
the study of subjects of technological education
("Labor training™ and "Technology™), which are
directly related to material production. The tech-
nological education industry is a shining example
of working with programs that modernize the
product design process. With the help of ICT, stu-
dents develop skills in finding models-analogues,
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Pedepar.

Axmyanvricme CTaTTi 3yMOBJICHO HEOOXITHICTIO JOCIIKEHHS HANpPsIMiB OCYYaCHEHHS METOJIUKH BH-
KJIaJlaHHs JucuuIniid «TpymoBe HaBuaHHS» Ta « TeXHOJIOTIi», 3Ba)Kal0oun Ha 3MIHU B CYCHIbCTBI, BUKJIMKaHI
AKTUBHOIO 1H(GOPMATH3AIlIE€I0 Ta BUKOPUCTAHHSAM 1H()OpMAIIHHO-KOMYHIKAIIIHHUX TEXHOJIOT1H; HEOOX1THIC-
TIO BIIPOBA/KCHHSI 1HHOBAIIIMHUX MIIXO/IB O MPOBEICHHS MPAKTUYHHUX 3aHITh, 30KpeMa 3 BUKOHAHHS
STEM-nipo€kTiB, TOETHAHHS POOOTH 3 BUBYCHHS TPATULIMHUX PEMECH 13 BUKOPUCTAHHSIM KOMIT FOTEPHHUX
TEXHOJIOTIH.

Mema: nocnipkeHHsI Ta cucTeMaTtu3allis MoxkiauBoctedl Bukopuctands IKT, 3akmanenux [lepskaBHUM
cTaHzapToM 0a30BOi CepeAHbOI OCBITH Ta OMHC MPAKTUYHOTO JocBiny BuKopuctanHs IKT B ocBiTHbOMY
MpoIieci MpH BUKJIAAaHH] TUCIMIUIIH TEXHOJIOTTYHOI OCBITHBOI TaTy3i.

Memoou: anHamnizy, MOPIBHSAHHS, y3araJbHEHHS ONpPAlbOBAaHUX JDKepesl (HOPMATUBHO-IIPABOBHX JIOKY-
MEHTIB, HAYyKOBUX CTaTeH, HABYAIbHUX IMOCIOHUKIB, OQIIHHUX IHTEPHET-PECYPCIB); EMIIIPUYHI MeTOIH (T1€-
JArOTIYHOTO CIIOCTEPEKECHHS, OECITU-1HTEPB 10): JOCHIKEHHS JOCBIAY MPAKTUYHHUX MPUKIIAIIB BUKOPUC-
tanHs IKT B 0cBITHROMY IpOIIEC] 3araTbHOOCBITHIX MIKLI.

Peszynomamu: nocniakeHo AOCBIJ IEAaroriB-HOBATOPIB II0JI0 BUKOPUCTAHHS B OCBITHBOMY IPOIIECi 3a-
raJbHOOCBITHBOI IIKOIM MeromuuHux KomiuiekciB (Kompas-3D, Corel Draw, Paint-3D, Solidworks,
Inventor, Keyshot, koM’ totepaux nporpam st BummmBanHs Embird, Wilcom ES i Pattern Maker) ms 3a-
Oe3IeueHHs TEXHOJOTIYHO1 OCBITH BiJIMOBIIHO 10 BUMOT «HOBOIT yKpaiHCHKOT KON,

Bucnosku: 3’scoBaHo, 110 TpoaHai30BaHI METOJIMKH BUKJIAJaHHS HABYAIBHUX JAUCIUILIIH 3 BUKOPHUC-
tanHsaM IKT copusttoTh peanizariii MeTH W 3aBJaHb Cy4acHOI TEXHOJIOTTYHOI OCBITHBOI raiy3i; BU3HAYEHO
IUISTXU MOJIEPHi3aIlii OCBITHBOTO TPOIIECY 3 YPaxyBaHHSIM JIOCBIY IEIaroriB-HOBATOPIB; BU3HAYCHO JOITi-
JBHICTh IIMPOKOT'O BIPOBAKEHHS 1H(MOPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJOTIH y MpoIeci BUKIAIaHHS
npenMeTiB «TpynoBe HaBYaHHS» Ta «TeXHOJOTID (U1 UTIOCTPYBAHHS, MOIIYKY iHpOpMAaIlii, B SKOCTI Mpo-
IrpaMHUX IHCTPYMEHTIB).

KuouoBi ciioBa: mexnonoziuna oceimmus 2any3v, MOOEPHI3ayis 0CEIMHBLO2O NPoYecy, IHPOPMayitiHO-
KOMN 1omepHi mexHo102ii Ha84aHHs, IHHOBAYIUHI MemoOu HABYAHHS, KAIOYO08I YMIHHA 8 MEeXHON02IUHIl
0CBIMHIL 2a1Y31, NPOSPAMHI IHCIPYMEHMU, YUGposizayis cycnitbcmasa.
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