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Abstract. The article proves that the formation of research competence of future technology teachers depends
on the methodology and organization of educational, cognitive and research activity of students and on the
formation of their educational and research skills. It is substantiated that the importance in the system of future
technology teachers training belongs to laboratory, practical, laboratory-practical and individual occupations,
as well as consultations with the teacher. At these classes, consolidation of theoretical knowledge, the formation
of skills in the installation and operation of electrical equipment, the mastery of the apparatus and algorithms
for scientific research. It is established that in the laboratory and practical classes it is necessary to focus the
attention of future teachers on problem tasks for activating their search activity. Under such conditions, a
situation arises when choosing the knowledge that enables the task to be properly resolved. Creative tasks
encourage students to independently search for different ways of solving problems of educational and production
character, assumptions, formulating hypotheses, implementing purposeful attempts to confirm them, rejecting
some unsuccessful hypotheses, and replacing others with consistent considerations. It is noted that modern
methodological and technical support of laboratory classes in different disciplines is designed for an abstract
average student and does not always meet the requirements for organizing a developing, creative process.
Significant potential for the formation of research competence of future technology teachers is concentrated in
the system of laboratory classes in electrical engineering. It is proved that in order to stimulate the research
activity of students, it is necessary to set the research objective in laboratory lessons, to introduce into the
program of work the problem of creative character, which allows to direct laboratory work in the educational-
research direction. The characteristic of criteria, indicators and levels of assessment of research competence of
future technology teachers is revealed. The results of experimental research are presented.

Keywords: research competence; electrical engineering; laboratory lesson; creative tasks, technology
teacher.

Introduction. State development depends on the
effectiveness of preparing the younger generation for
work. The modern labor market is, to a lesser degree,
in need of simple executors and increasingly demands
the worker as a creative, extraordinary person capable
of searching for innovations and introducing them into
their own professional activities.

The development of such abilities of the younger
generation occurs in the system of general education

under the guidance of teachers. An important role in
this process belongs to the technology teacher, it is he
who thoroughly prepares young people for future
professional activities in the field of material
production. But in order to develop a creative
personality, the teacher must own by himself the basics
of creative activity and scientific research. Thus, the
problem of the inclusion of future technology teachers
in the research system, the development of such
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competencies, which allow solving professional
problems by research, becomes a matter of particular
importance. As a consequence, in the system of
technological education, the research activity of
students and the creative approach to solving their
educational tasks are becoming more and more
important.

A broad field for organizing research activities of
students is revealed at the lessons of "Electrical
Engineering", since when studying it is necessary to
operate both macro and micro objects, which can be
observed directly (rotor speed, the motion of a contact
pair, etc.) or you can only imagine (electric current,
magnetic field, etc.). All these processes are clearly
described by mathematical formulas.

Materials. In the institutions of higher education,
there is a problem not only in raising the level of
theoretical knowledge in educational disciplines, but
also in the ability to use them for solving professional
problems through research. B. Gershunskyi,
N. Nychkalo, D. Chernylevskyi, H. Romanova and
others emphasize this. Teachers and psychologists
studied the problem of organizing the students' creative
and research activities: H. Artemchuk, O. Berezan,
M. Hlovin, H. Klovak, M. Kniazian, S. Kopelchak,
P. Luzan, A. Nizovtsev, V. Sheiko, O. Rohozina,
L. Romanov and others. The theoretical basis of the
research is the works concerning: the issues of
creativity of students (H. Altshuller, V. Andreev,
D. Bogoiavlenskyi, L. Vyhotskyi, V. Druzhynin,
Edvard de Bono, V. Nikitina, V. Razumovskyi,
S. Rubinshtein, Y. Ponomarov); the formation of
research skills in the professional training of specialists
(S. Balashov, V. Borysov, I. Katashynska,
V. Lytovchenko, N. Nedodatko, V. Sydorenko); the
formation of professional skills and abilities
(P. Halperin, V. Davydov, A. Leontev, N. Talyzina,
A. Tykhomyrov, B. Likhachov, E. Millerian,
M. Pryhodii, M. Skatkin, D. Tkhorzhevskyi). Recently,
the attention of scholars is also emphasized on the
emergence of an acute need for education, which will
ensure the formation of research skills, the organization
of educational, cognitive and research activities of
students (L. Kondrashova, H. Hrannyk, E. Spitsyna,
A. Usova). S. Arkhanhelskyi, E. Zlotnykov, M. Klarin,
V. Moliako, V. Uspenskyi and others considered the
use of various types of tasks as a means to achieve the
goals of the educational process and the formation of
research skills.

With the unconditional importance of these studies,
it should be noted that the problem of forming the
research competence of future technology teachers in
the study of electrical engineering has not yet been
adequately reflected in scientific researches. Therefore,
there is a need for further analysis of the issues of
organizing the research activities of future technology
teachers at electrical engineering classes.

The purpose of the article is the substantiation and
experimental verification of the theory of forming the
research competence of future technology teachers in
the study of electrical engineering.

Methods: analysis, synthesis – for studying
educational normative documentation and
psychological and pedagogical literature on the
research problem; comparison, matching – to compare
research approaches to solving the problem of forming
of research competence; testing, questioning,
observation, conversation – in order to determine the
level of formation of research knowledge and skills of
students; pedagogical experiment – for the
experimental verification of the effectiveness of the
developed theory of forming the research competence
of future technology teachers; graphical – to illustrate
and compare the results of the experiment in graphic
forms.

Results and discussions. The presence of advanced
research competence in future technology teachers is
defined as complex, depending on the nature and
conditions of teaching activity, multilevel personality
characteristics, containing a system of motives, states,
as well as special facilities, research knowledge, skills,
which make it possible to substantially improve the
quality of the educational process.

Formation of research competence of students
depends on the methodic and organization of
educational, cognitive and research activities, on the
formation of their educational and research skills
(Kniazian, 1998; Kopellchak, 1997; Spitsyn, 2003;
Romanov, 2013).

Important value in the system of future technology
teachers training belongs to laboratory, practical,
laboratory-practical and individual occupations, as well
as consultations with the lecturer. At these classes,
consolidation of theoretical knowledge, the formation
of skills and abilities in the installation and operation
of electrical equipment, mastery of the apparatus and
algorithms for conducting research take place
(Pryhodii, 2009; Romanova, 2010; Kulalaeva, 2016,
p. 71). In the analysis of studies devoted to the practical
training of students, it has been established that in
laboratory and practical classes it is necessary to focus
the attention of future teachers on problem tasks for
activating their search activity. Under such conditions,
a situation arises when choosing the knowledge that
enables the task to be properly resolved. Creative tasks
encourage students to independently search for
different ways of solving problems of educational and
production character, assumptions, formulating
hypotheses, carrying out purposeful attempts to
confirm them, rejecting some unsuccessful hypotheses
and replacing others for sequential thinking.

It was established that modern methodic and
technical support of laboratory lessons from different
disciplines is designed for an abstract average student
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and does not always correspond to the requirements
for organization of the developing, creative process.
Significant potential for the formation of research
competence of future technology teachers is
concentrated in the system of laboratory classes in
electrical engineering.

In order to intensify the research activity of students,
it is necessary to establish a research objective in
laboratory studies, to introduce a creative task into the
program of work, which will make it possible to direct
laboratory work in the educational-research course
(Pavliuk and Pryhodii, 2016).

The central position of the experimental study is to
determine the impact of the developed methodic of
conducting laboratory and practical classes on
electrical engineering on the formation level of
research competence of future technology teachers.
The experiment was carried out from 2017 to 2018
and covered more than two hundred students. At the
beginning of the experiment, an experimental group
(113 people) was created to determine the impact of
the proposed methodic. Students of the other group
acted as a control group (108 people).

At the ascertaining stage of the experimental study,
a control section was conducted with the help of test
assignments and a survey of students on the problem
of organizing and conducting research activities within
the institution of higher education.

Assessment of the research competence of future
technology teachers was based on a three-component
structure of the criteria and relevant indicators:
cognitive (knowledge of the organization and
conducting research work in the field of electrical
engineering); active (ability to manage their own
educational activities, ability to assess the suitability
of the chosen methods of work tasks that arise in the
process of learning); personal (interest in research as
an important component of future professional training;
interest in increasing research knowledge and skills in
the field of electrical engineering under conditions of
independent work).

Four levels of evaluation of the research
competence of future technology teachers were used
(Pavliuk and Pryhodii, 2016):
 low – the student has partial knowledge and

some skills in planning and conducting research work,
does not differentiate education and research work,
perform research tasks under the direction of a lecturer,
does not show interest in research activities;
medium – the student has basic concepts of

research activity, has basic concepts and has skills in
planning and conducting research work, plans to
perform research activities on standard algorithms,
searches for additional information under the direction
of a lecturer, accepts the need for research activities;

sufficient – the student has the basic concepts
of the requirements for research competence, carries
out planning and conducting research work, is a
member of problem circles, oriented to independent
search for solutions to issues related to research
activities.
 high – the student has knowledge of the

specifics of research activities and understands the
specifics of the activities of other students, carries out
independent planning and research work on the basis
of the search for objectively new methodic techniques
for him, independently determines the actual issues of
increasing his own research training and searches for
the optimal ways of its development.

The obtained results of the verification (Fig. 1)
made it possible to form a number of conclusions:
firstly, the level of formation of research competence
in the control and experimental groups is statistically
the same; secondly, students of experimental and
control groups in the overwhelming majority have a
low level of research competence development;
Thirdly, the main reason for the low level of research
competence of students is the lack of mechanisms for
their involvement in research activities in classes.

Fig. 1. Levels of development of research competence of
future technology teachers (ascertaining stage)

At the formative stage, students of the experimental
group became acquainted with the purpose of research
activity at each laboratory and practical lesson; were
involved in systematic solving of creative tasks and
carrying out of search work at carrying out of
laboratory works.

At the end of the experiment (after the final
certification in the discipline "Electrical Engineering")
a control slice was performed, which showed an
improvement in the level of research competence in
both the control and experimental groups. At the same
time, the indicators in the experimental group are
higher compared with the control one (Fig. 2).
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 Fig. 2. Levels of research competence development of
future technology teachers (forming stage)

Based on the determined indicators of the research
competence formation of future technology teachers,
the effectiveness of the substantiated methodic of
conducting laboratory and practical classes in electrical
engineering has been confirmed.

Conclusions. It is proved that the involvement of
students in the solution of the system of creative tasks
in the planning, control and implementation of search
activities, serves as the main element of the formation
of research competence. It is revealed that the
performance of future technology teachers the
laboratory research in electrical engineering is not only
a test of theoretical training of students, but also serves
as the basis for the formation of research competence.
This is due to the fact that with the help of the
experiment it is possible to prove the correctness of a
previously justified hypothesis, to check the
effectiveness of the developed algorithms for solving
research problems, during the laboratory work it is
necessary to update the research goal, use creative tasks
with their subsequent analysis and discussion.

Prospects for further research are to substantiate
the concept of developing the research competence of
future technology teachers; adjustment the content and
methods of student research activity in the context of
integration processes in education.
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Äîñë³äíèöüêà ä³ÿëüí³ñòü ìàéáóòí³õ ó÷èòåë³â òåõíîëîã³é íà çàíÿòòÿõ
ç åëåêòðîòåõí³êè

Ïàâëþê Ëþáîâ1, Ìèêîëà Ïðèãîä³é2,

1 êàíäèäàò ïåäàãîã³÷íèõ íàóê, äîêòîðàíò êàôåäðè òåîð³¿ ³ ìåòîäèêè òåõíîëîã³÷íî¿ îñâ³òè, êðåñëåííÿ òà êîìï'þòåðíî¿
ãðàô³êè,  Íàö³îíàëüíîãî ïåäàãîã³÷íîãî óí³âåðñèòåòó ³ìåí³ Ì.Ï. Äðàãîìàíîâà

2 äîêòîð ïåäàãîã³÷íèõ íàóê, ïðîôåñîð, çàâ³äóâà÷ ëàáîðàòîð³¿ åëåêòðîííèõ íàâ÷àëüíèõ ðåñóðñ³â ²íñòèòóòó ïðîôåñ³éíî-
òåõí³÷íî¿ îñâ³òè ÍÀÏÍ Óêðà¿íè

Ðåôåðàò. Ó ñòàòò³ äîâåäåíî, ùî ôîðìóâàííÿ äîñë³äíèöüêî¿ êîìïåòåíòíîñò³ ìàéáóòí³õ ó÷èòåë³â òåõíîëîã³é
çàëåæèòü â³ä ìåòîäèêè òà îðãàí³çàö³¿ íàâ÷àëüíî-ï³çíàâàëüíî¿ òà íàóêîâî-äîñë³äíèöüêî¿ ä³ÿëüíîñò³ ñòóäåíò³â òà
â³ä ñôîðìîâàíîñò³ ó íèõ íàâ÷àëüíèõ ³ äîñë³äíèöüêèõ óì³íü. Îá´ðóíòîâàíî, ùî âàæëèâå çíà÷åííÿ â ñèñòåì³
ï³äãîòîâêè ìàéáóòí³õ ó÷èòåë³â òåõíîëîã³é íàëåæèòü ëàáîðàòîðíèì, ïðàêòè÷íèì, ëàáîðàòîðíî-ïðàêòè÷íèì òà
³íäèâ³äóàëüíèì çàíÿòòÿì, à òàêîæ êîíñóëüòàö³ÿì ç âèêëàäà÷åì. Íà öèõ çàíÿòòÿõ â³äáóâàºòüñÿ çàêð³ïëåííÿ
òåîðåòè÷íèõ çíàíü, ôîðìóâàííÿ óì³íü ³ íàâè÷îê ç ìîíòàæó òà åêñïëóàòàö³¿ åëåêòðîóñòàòêóâàííÿ, îâîëîä³ííÿ
àïàðàòîì òà àëãîðèòìàìè ïðîâåäåííÿ íàóêîâèõ äîñë³äæåíü. Âñòàíîâëåíî, ùî íà ëàáîðàòîðíèõ òà ïðàêòè÷íèõ
çàíÿòòÿõ ñë³ä àêöåíòóâàòè óâàãó ìàéáóòí³õ ó÷èòåë³â íà ïðîáëåìíèõ çàâäàííÿõ äëÿ àêòèâ³çàö³¿ ¿õ ïîøóêîâî¿
ä³ÿëüíîñò³. Çà òàêèõ óìîâ âèíèêàº ñèòóàö³ÿ âèáîðó òèõ çíàíü, ùî äàþòü ìîæëèâ³ñòü ïðàâèëüíî ðîçâ'ÿçàòè çàäà÷ó.
Òâîð÷³ çàäà÷³ ñïîíóêàþòü ñòóäåíò³â äî ñàìîñò³éíèõ ïîøóê³â ð³çíèõ ñïîñîá³â ðîçâ'ÿçàííÿ çàâäàíü íàâ÷àëüíî-
âèðîáíè÷îãî õàðàêòåðó, âèñóâàííÿ ïðèïóùåíü, ôîðìóëþâàííÿ ã³ïîòåç, çä³éñíåííÿ ö³ëåñïðÿìîâàíèõ ñïðîá ¿õ
ï³äòâåðäæåííÿ, â³äêèäàííÿ îäíèõ ã³ïîòåç, ÿê³ íå ñïðàâäèëèñÿ, ³ çàì³íè ³íøèìè, äî ïîñë³äîâíîãî ì³ðêóâàííÿ.
Çàçíà÷åíî, ùî ñó÷àñíå ìåòîäè÷íå ³ òåõí³÷íå çàáåçïå÷åííÿ ëàáîðàòîðíèõ çàíÿòü ç ð³çíèõ äèñöèïë³í ðîçðàõîâàíî
íà àáñòðàêòíîãî ñåðåäíüîãî ñòóäåíòà ³ íå çàâæäè â³äïîâ³äàº âèìîãàì äî îðãàí³çàö³¿ ðîçâèâàþ÷îãî, òâîð÷îãî ïðîöåñó.
Çíà÷íèé ïîòåíö³àë äëÿ ôîðìóâàííÿ äîñë³äíèöüêî¿ êîìïåòåíòíîñò³ ìàéáóòí³õ ó÷èòåë³â òåõíîëîã³é çîñåðåäæåíèé
â ñèñòåì³ ëàáîðàòîðíèõ çàíÿòü ç åëåêòðîòåõí³êè. Äîâåäåíî, ùî äëÿ àêòèâ³çàö³¿ äîñë³äíèöüêî¿ ä³ÿëüíîñò³ ñòóäåíò³â
ñë³ä íà ëàáîðàòîðíèõ çàíÿòòÿõ âñòàíîâëþâàòè äîñë³äíèöüêó ìåòó, ââîäèòè â ïðîãðàìó ðîáîòè çàâäàííÿ òâîð÷îãî
õàðàêòåðó, ùî äîçâîëÿº ñïðÿìîâóâàòè ëàáîðàòîðí³ ðîáîòè â íàâ÷àëüíî-äîñë³äíèöüêèé íàïðÿì. Ðîçêðèòî
õàðàêòåðèñòèêó êðèòåð³¿â, ïîêàçíèê³â òà ð³âí³â îö³íþâàííÿ äîñë³äíèöüêî¿ êîìïåòåíòíîñò³ ìàéáóòí³õ ó÷èòåë³â
òåõíîëîã³é. Íàâåäåíî ðåçóëüòàòè åêñïåðèìåíòàëüíîãî äîñë³äæåííÿ.

Êëþ÷îâ³ ñëîâà: äîñë³äíèöüêà êîìïåòåíòí³ñòü; ïðîåêòíà ä³ÿëüí³ñòü, åëåêòðîòåõí³êà; ëàáîðàòîðíå çàíÿòòÿ;
òâîð÷³ çàäà÷³, ó÷èòåëü òåõíîëîã³é.
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