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Abstract.

Relevance: due to the reform of higher education, there are the growing demands for professional training of
graduates of higher education institutions and the need to move from the traditional style of teaching disciplines to
innovation.

Purpose: justification and experimental verification of the effectiveness of the application of interactive teach-
ing methods of electrical engineering in the process of professional training of future teachers of labor training and
technology.

Methods: analysis of scientific literature, study of pedagogical experience, questionnaires, conversations, oral
interviews to identify the effectiveness of innovative teaching methods, data systematization.

Results: there is determined the role of interactive technologies in future teachers training of labor training and
technologies; it was found that the organization of education on the basis of the competence approach is relied on
strengthening the practical professional orientation of education, development of pedagogical abilities and values of
students; it is proved that in lectures it is necessary to give preference to interactive teaching with elements of a problem
approach; laboratory classes should be conducted with the help of computer programs for modeling electronic circuits;
the system of future teachers training of labor training and technologies at the first (bachelor's) level of higher education
on the course "General electrical engineering and workshop on electrical work" developed on the basis of interactive
training is presented; the three-component structure of criteria and corresponding indicators of the level assessment of
competence formation in electrical engineering is substantiated; an experimental test of the effectiveness of the use of
interactive methods of teaching electrical engineering in the training of future teachers of labor training and technolo-
gies; it is proved that the use of interactive teaching methods has a positive effect on the dynamics of the formation of
competence in electrical engineering.

Conclusions: the training of a modern teacher of labor training and technologies should be carried out with the
strengthening of the practical component of educational programs, and will also be effective under the condition of
systematic use of interactive educational technologies.

Keywords: electrical engineering, interactive educational technologies, interactive methods, teacher of la-
bor training and technologies, lecture and laboratory work.

Introduction. The objective process of mod-
ern development of the country puts forward new
criteria for the quality of education: modern ap-
proaches to assessing the organization of labor and
the use of energy resources require young profes-
sionals to prospects and breadth of their professional
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education. In modern institutions of higher educa-
tion, the arsenal of learning tools used by teachers in
pedagogical activity has significantly expanded.
Sources. The introduction of innovative
forms and methods of teaching was considered in the
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works of V. Andrushchenko, I. Dychkivska, V. Kre-
men, A. Kuzminskyi, V. Luhovyi, V. Morozov,
P. Saukh, T. Turkot, D. Chernilevskyi, and others.

In particular, V. Andrushchenko (2014) ana-
lyzes the relationship between the necessary innova-
tions and the traditional component in education,
which requires radical changes in the education sec-
tor. I. Dychkivska (2004) notes that innovative
learning is based on the development of various
forms of thinking, creative abilities, high social and
adaptive capabilities of the individual. V. Luhovyi
(2011) clearly agrees on the conceptual and termi-
nological apparatus for innovative types of educa-
tional activities in the context of the competency ap-
proach.

Purpose: to substantiate and experimentally
verify the effectiveness of the application of inter-
active teaching methods of electrical engineering in
the process of professional training of future teach-
ers of labor training and technologies.

Methods: analysis of scientific literature,
study of pedagogical experience, questionnaires,
conversations, oral interviews to identify the effec-
tiveness of innovative teaching methods, data sys-
tematization.

Results and discussion. Qualitative training
of students requires a creative approach of teachers
to the choice of content, forms, methods and means
of teaching, maximum use of the achievements of
modern pedagogical science, new pedagogical and
production technologies. The educator should be fo-
cused not on the transfer of ready-made knowledge,
but on the formation of a set of personal qualities of
the student, the organization of cooperation and self-
expression in activities, creativity and understanding
and recognition of another point of view.

The quality of education and training of
highly qualified specialists depend on the content of
education, modern teaching methods, and ways to
achieve this goal. Modern requirements for the qual-
ity of professional training in higher education,
changes in teaching methods, introduction of new
ideas, the use of interactive technologies determines
the success and adaptation of the student in modern
society. For example, to implement this require-
ment, the lecture should be taught with elements of
problem situations, in addition, significantly in-
creased interest in non-traditional, creative tasks,
and laboratory work with elements of independent,
interactive, research experiment have a positive ef-
fect on students. During the general technical train-
ing of students, the main function of the teacher is to
organize the acquisition of theoretical knowledge by
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students and the formation of the ability to apply this
knowledge in practice (Yashchuk, 2015).

Studying the experience of foreign scientists
on the methods of teaching electrical engineering,
we note that the educational curricula included prob-
lem lectures. As a result of the study, the authors
found that students gained better knowledge in
teaching problem lectures than by traditional meth-
ods. Students who participated in the survey re-
ported that problem-based lectures provided them
with self-confidence, personal abilities, and ways to
solve problems, prepared them for future careers,
and improved their interpersonal and community
skills (Bizjak, 2008).

K. Ribeiro (2008) conducted research on stu-
dent assessment after listening to a course of prob-
lem lectures on electrical engineering. As a result, it
was found that this technique is more attractive and
interesting for students, as it allowed to construct
their own knowledge instead of the absorbed words
of the teacher, which led to an independent search
for information to solve problems. Students also re-
ported that they developed specific practical skills,
such as: the ability to research, express ideas, com-
municate and work effectively in a team.

Methods of teaching lectures on electrical
engineering with elements of a problem-based ap-
proach are an effective pedagogical tool to increase
students' interest in better learning. Problem presen-
tation of the lecture changes the role of the teacher
and transforms him from a traditional lecturer who
takes over the whole system of knowledge on the
chosen topic, to a teacher-mentor who forms and
supports self-confident and self-sufficient modern
professionals who make the most of opportunities
and learn from different experience for self-develop-
ment.

The organization of interactive learning in-
volves modelling life situations, conducting interac-
tive lectures, role-playing games, creating problem
situations, conducting pair and group discussions,
includes mandatory independent work, the use of
moderation techniques, "round table", "brainstorm-
ing", case method, etc.

Issues of the basic requirements for the lec-
ture, its varieties and methods have been the subject
of research by many scientists, including A. Ale-
ksiuk, M. Bulanova-Toporkova, S. Honcharenko,
V. Holovenkin, D.  Hubar, O. Zavalevska,
V. Kolisnyk-Humeniuk, 0. Kozakevych,
A. Kuzminskyi, T. Nepomnyashcha,
N. Pobirchenko, O. Pometun, O. Priadko, B. Sus,
O. Furman, L. Chernyshova, V. Yahupov and oth-
ers.
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In the research of A. Didyk it is determined
that the alternative to the usual lecture is an active
model of learning — an interactive lecture that com-
bines the leading role of the teacher with high activ-
ity of students based on the involvement of scientific
interactive technologies. The essence of interactive
learning is joint and mutual learning, in which the
student and the teacher are equal subjects of activity.
A. Didyk (2018) notes that electrical engineering
and electronics contain sections, the study and un-
derstanding of which require figurative thinking, the
ability to analyse and compare. Many years of expe-
rience show that students do not always have the
necessary mental skills for a deep understanding of
the phenomena, processes described in the sections
of these disciplines. In such situations, modern inter-
active teaching tools come to the teacher's aid.

The interactive lecture differs from the tradi-
tional two-way flow of information, contains prob-
lematic questions from the teacher (lecturer), is dis-
tinguished by a heuristic type of learning, allows in-
terruption of the teacher's story and discussion of
topics that caused difficulties for understanding or
interest students. An interactive lecture allows for
impromptu speeches by a student or several students
on the topic of the lecture. The purpose of an inter-
active lecture is to convey information and actively
assimilate it by students, not to exchange views. The
lecture form in the transition to the next stages of
learning should be consistently replaced by discus-
sions, reports or other forms of learning that make
the process of acquiring knowledge and skills much
more active and transfer some of the functions of
learning management in the hands of learners.

The introduction of modern teaching meth-
ods is important, because training in high school is
carried out on interactive learning technologies, so
in higher.

According to I. Petrytsyn (2013), improving
the quality and level of knowledge of students is
possible with the use of a virtual laboratory work-
shop. In addition, it provides the ability to simulta-
neously control knowledge, which leads to im-
proved performance.

In the research of M. Pryhodii (2018), it is
noted that there is a problem of unpreparedness of a
significant number of scientific and pedagogical
workers to use information and computer technolo-
gies, in particular modern information and commu-
nication resources in their own educational practice.

The methodical approach of I. Petrytsyn
(2013) to the teaching of laboratory work in electri-
cal engineering with the help of computer technol-
ogy deserves attention. The scientist believes that in
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the study of electrical engineering it is advisable to
use electronic circuit simulation programs, such as:
Electronics Workbench, Multisim, Circuit Maker,
etc., which have a user-friendly interface, a large li-
brary of components and are easy to use.

Let's take a closer look at computer programs
for laboratory work in the preparation of students in
electrical engineering.

The program-radioconstructor (emulator of
electrical circuits and circles) is an electronic design
tool that allows you to simulate on the monitor
screen the processes of assembling electrical cir-
cuits, to explore the features of their work, to meas-
ure electrical quantities as it is done in a real physical
experiment.

With the help of the design tool you can:

— to study the dependence of the resistance of
conductors on the resistivity of its material, length
and cross section;

— study the laws of direct current (Ohm's law
for a section of a circle and Ohm's law for a complete
circle);

— study the laws of series and parallel con-
nection of conductors, capacitors and coils;

—to study the principles of application of
fuses in electronic circuits;

— to study the laws of heat energy release in
electric heating and lighting devices, the principles
of coordination of current sources with load;

— to get acquainted with the principles of cur-
rent and voltage measurements in electronic circuits
with the help of modern measuring devices (multi-
meter, two-channel oscilloscope), to observe the
type of alternating current on individual elements,
phase shift between current and voltage in alternat-
ing current circuits;

— to study the influence of capacitive and in-
ductive resistances in alternating current circuits,
their dependence on the frequency of the alternating
current generator and denominations of parts;

— to study the power distribution in alternat-
ing current circuits;

—to study the phenomenon of resonance in
circles with series and parallel oscillatory circuit.

In the researches of A. Matviichuk, V.
Harkushevskyi, V. Stinianskyi, V. Zabolotnyi, V.
Sumskyi the methods of using computer programs
in performing virtual laboratory works on electrical
engineering and heat engineering is considered.
Thus, when studying the section "Three-phase AC
circuits" A. Matviichuk (2009) proposes to use the
program 3DMax, as well as laboratory classes using
the program EWB in the discipline "Physics". The
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system of virtual laboratory works on general elec-
trical engineering on the basis of the EWB program
provides high-quality training of future teachers of
labor training and technology during full-time and
part-time education.

Circuit modeling programs of analog, digital
and analog-digital circuits allow during the labora-
tory workshop to make an equivalent circuit of the
device using library components, to simulate almost
any electrical or electronic circuit, change the de-
nominations of its elements with performance test-
ing, show on the monitor real signals at any point in
the circuit. It is possible to demonstrate simulated
circuit errors and their impact on certain parameters
of the electrical circuit.

The disadvantage of these computer pro-
grams is the inability to conduct real research of
electrical circuits and radio components, which af-
fects the ability of students to follow safety rules
when working with live electrical equipment. At the
same time, a conventional computer in combination
with auxiliary devices can be used as a powerful re-
search laboratory. Using computer programs of the
oscilloscope, pulse generator, millivoltmeter, spec-
trum analyzers and microphone input of the sound
card, it is possible to carry out a lot of real laboratory
work, without spending considerable material re-
sources (Matviichuk, 2009).

In order to improve the teaching methods of
the discipline "General Electrical Engineering and
Workshop on Electrical Works" were created virtual
laboratory work on the DCACLab platform. With
the help of a user-friendly interface, students have
the opportunity in their free time to compose, simu-
late, study electrical circuits. When performing vir-
tual laboratory work, they take readings of devices,
experiment with electrical circuits, which does not
lead to real emergency modes of operation and fail-
ure of devices. Performing virtual laboratory work
requires from 10 minutes to 15 minutes, which re-
quires a rational distribution of time and a certain
level of theoretical training.

A questionnaire was issued to check the ef-
fectiveness of the use of interactive educational
technologies and modern methods in the training of
future teachers of labor training and technologies.
Respondents were asked to evaluate the effective-
ness of interactive methods, in particular, during the
study it was necessary to solve the following tasks:
to find out students' interest in virtual laboratory
work, attitude to interactive lectures; determine what
skills they have after taking a virtual course; to es-
tablish the level of competencies formation in elec-
trical engineering; identify a systematic approach to
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electrical training of future teachers of labor training
and technologies.

The central position of the experimental
study was to determine the impact of the developed
methods of interactive laboratory classes and inter-
active lectures on the level of competence formation
in electrical engineering of future teachers of labor
training and technologies. An experimental group
was created at the beginning of the experiment. Stu-
dents from another subgroup acted as a control
group.

At the ascertaining stage of the experimental
research, a control section was conducted with the
help of test tasks and a survey of students on the
main basics of electrical engineering (material of
physics and labor training of secondary education).

The effectiveness evaluation of interactive
educational technologies and modern methods of
electrical engineering, used by future teachers of la-
bor training and technologies, was carried out on the
basis of a three-component structure of criteria and
relevant indicators of competence in electrical engi-
neering. They are: cognitive (knowledge of electric
circuit, DC and AC machines); activity (possession
of basic laws and ability to solve technical prob-
lems); personal (interest in technical activities as an
important component of future training, interest in
increasing knowledge and skills in the field of elec-
trical engineering).

Four levels of competence assessment in
electrical engineering of teachers of labor training
and technologies were used, namely:

v' clementary — the student has partial
knowledge of the basic concepts in the study of elec-
tric and magnetic circuits, linear circuits of single-
phase current, the main components of machines of
direct, alternating currents, knows the laws of tran-
sition from a real electric circuit to a calculated one;

v" low — the student can distinguish a sim-
ple electrical circuit from a complex one, uses de-
vices for measuring electrical and non-electrical
quantities, has mastered the basic methods of calcu-
lating simple circuits, has some skills in building
electrical circuits;

v" middle — the student knows the basic
concepts of the basic laws of electrical engineering,
knows the basic parameters of electrical circuits,
performs simple calculations, is able to build volt-
ampere characteristics of nonlinear elements;

v high — has knowledge of the principle of
transformers operation, DC and AC machines, low-
voltage switching equipment, is able to make elec-
trical circuits, explores the modes of operation of
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electrical equipment, is able to build vector dia-
grams, knows the method of calculating AC and DC
circuits.

The obtained test results (Fig. /) made it pos-
sible to draw a number of conclusions: first, the level
of competence formation in electrical engineering in
the control and experimental groups are statistically

70

the same; secondly, students of the experimental and
control groups in the vast majority have a low level
of competence in electrical engineering; thirdly, the
main reason for the low level of competence in elec-
trical engineering of students is the lack of mecha-
nisms for their involvement in electrical engineering
activity in the classroom.
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Fig. 1. Levels of competence formation in electrical engineering of future teachers (ascertaining stage)

At the formative stage, students of the
experimental group were given interactive lectures
and prepared for laboratory classes by independently
performing work in a virtual laboratory with
subsequent implementation in the workplace.

At the end of the experiment (after the final
certification in the discipline "General Electrical

40

Engineering and Electrical Workshop"), a control
test was conducted, which showed an improvement
in the level of competence in electrical engineering
in both control and experimental groups. However,
the indicators in the experimental group are higher
than in the control one (Fig. 2).
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Fig. 2. Levels of competence formation in electrical engineering of future teachers (formative stage)
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According to certain indicators of the
competence formation in electrical engineering
when using interactive teaching methods, the
effectiveness of a sound method of conducting
virtual lectures and laboratory classes in electrical
engineering has been confirmed.

Conclusions. Interactive teaching methods
contribute to the improvement of the educational
process, have a positive effect on the quality of com-
petence formation in electrical engineering. Multi-
media tools modernize learning, make it visual.
Conducting laboratory classes in electrical engineer-
ing will be effective only if you combine a real ex-
periment with a virtual one. In turn, the use of virtual
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3acToCyBAHHA iIHTEPAKTUBHUX METOAiB HABYAHHS €JICKTPOTEXHIKHU Yy MPO-
neci MaAroToBKu ManOyTHIX YYMTEJIIB TPYI10BOI0 HABYAHHS | TEXHOJIOTIH

JIrooos IlaBiaok

KaHAWJAT MEeAaroriyHuX Hayk, AOKTOPaHT Kadenpu Teopii i METOIMKH TEXHOJNOTIYHOI OCBITH, KpPECICHHS i
KoM 10TepHOi rpadiku, HanionansHuil negaroriyamii yHiBepcutet iMeni MLIL. [Iparomanosa,

Pegepar.

Axmyanvricms TOCHIIKEHHS 3yMOBJIeHa pe(OPMOIO BUIIIOT OCBITH, 3pOCTaHHAM BUMOT 10 TpodeciiiHOol miaro-
TOBKH BUITYCKHHUKIB 3aKJIaJiB BUIIOT OCBITH, MOTPEOOIO MEPEXOY Bi TPAIULIMHOTO CTUIIIO BUKJIaJaHHs AUCHUILTIH JI0
iHHOBAIIiH.

Mema: oOTpyHTYBaHH:I Ta eKCIIEpUMEHTAIbHA [TEPEeBipKa ePeKTUBHOCTI 3aCTOCYBAaHHS IHTEPAKTHBHUX METOJIB
HaBYaHHS eJIEKTPOTEXHIKU y mpoueci npodeciiHoil MAroTOBKM MaiOyTHIX YUUTENIB TPYAOBOTO HAaBYAHHS 1 TEXHOJNIO-
riif.

Memoodu: aHai3 HayKOBOI JIiTepaTypH, BUBYEHHS MEAaroriuyHoro A0CBiay, aHKeTyBaHHA, Oeciin, yCHEe ONHTY-
BaHHS 3 METOIO BUSBJICHHS e()EKTUBHOCTI 3aCTOCYBAaHHS iIHHOBALII{HUX METO/1iB HaBUYaHHSI, CHCTEMaTH3allisl JaHUX.

Pe3ynbmamu. BU3Ha4eHO POJIb IHTEPAKTUBHUX TEXHOJIOT1H y MiAr0TOBLI MailOyTHIX yUUTENiB TPYAOBOI'O HaB-
YaHHS | TEXHOJIOT1i; 3’ ICOBaHO, 10 OpraHi3allisi OCBiTH Ha OCHOBI KOMITETEHTHICHOTO TTiIX0Iy 0a3y€eThCs Ha ITOCHIICHH]
MPaKTUYHOI podeciiiHoi cpsAMOBaHOCTI HABYAHHS, PO3BUTKY IeJaroriyHuX 34i10HOCTEH 1 LiIHHICHUX OPIEHTHPIB CTY-
JICHTIB; IOBEICHO, 10 Ha JEKUIHHUX 3aHATTIX IepeBary BapTO HaAaBaTH iHTEPAKTUBHOMY HABYAHHIO 3 €JIEMEHTaMU
npoOJIEeMHOro MiXoay; J1a00opaTopHi 3aHATTS AOLIIBHO MIPOBOIUTH 3a JOMOMOTOI0 KOMIT FOTEPHUX IPOrpaM 3 MoJe-
JIIOBAHHS €JICKTPOHHHUX CXEM; MPE3CHTOBAHO pO3po0IeHy Ha 3acajax iIHTEpPaKTHBHOTO HaBYaHHS CHCTEMY IiATOTOBKH
MalOyTHIX YYUTEIiB TPYJOBOrO HaBUaHHSI 1 TEXHOJIOTIH Ha repimoMy (0akaaBpCbKOMY) PiBHI BHIOI OCBITH 3 KypCY
«3arajipHa eJIEKTPOTEXHIKa Ta MPAKTUKYM 3 €JICKTPOMOHTaKHUX PO0iT»; 0OIPYHTOBaHO TPUKOMIIOHEHTHY CTPYKTYPY
KpHUTEpIiB Ta BiJNOBIIHMUX IMOKA3HHUKIB OI[IHIOBAHHS PiBHSA C()OPMOBAHOCTI KOMIETEHTHOCTI 3 €IEKTPOTEXHIKH; 3/ilC-
HEHO eKCIIepHUMEHTAIBHY NepeBipKy e(eKTUBHOCTI 3aCTOCYBaHHS IHTEPAaKTUBHHUX METOJIB HAaBYAHHS EIEKTPOTEXHIKH
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MU MiATOTOBLI MaOyTHIX YUUTENIB TPYAOBOrO HABYAHHS 1 TEXHOJOTIH; TOBEJCHO, 10 BUKOPUCTAHHS IHTEPaKTUBHUX
METO/IiB HaBYaHHS [TO3UTUBHO BIUIMBAE HA TUHAMIKY c()OPMOBAHOCTI KOMIIETEHTHOCTI 3 ENIEKTPOTEXHIKH.

Bucnosku: miaroroBka cy4acHOTO BUMTENS TPYIOBOTO HaBYaHHS 1 TEXHOJIOT1H MOBUHHA 31HCHIOBATHCS 3 T10-
CHJICHHSIM MPAKTUYHOI CKIaZ0BOI OCBITHIX MPOrpaM, a TaKOXX MaTHUMe e(eKTHBHICTh 32 YMOBH CHCTEMHOT'O BUKODPHC-
TaHHsI IHTEPAaKTUBHUX OCBITHIX TEXHOJOTIH.

KarouoBi ciioBa: erexmpomexwika, inmepakmueHi 0C8imui mexHoao2ii, iHmepakmuHi Memoou, 4umensb
mpy008020 HABYAHHS | MEXHONO02IU, AeKYis | 1abopamopra poboma.

Received: 02 August 2020
Accept: 25 September 2020

Professional Pedagogics/2(21)2020 99



