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pucu, a maxkox eidnosioHicme CmaHOapmy euwoi ocsimu Opy2020 (MazicmepcbKozo)
pisHa 3a cneuiansHicmio 222 MeduyuHa. fosedeHo, wo binbwicme 3aKnadie suuioi
MeOuYyHoI oceimu npornoHyrome 8ubipKo8i Kypcu, AKi hopmyrome OKpemi KOMMOHeHmMu
ynpaesniHc6Koi KomnemeHmMHocmi MalibymHb020 MiKapAa 8 Makux npogeciliHux cgpepax, AK
«cnienpaya», «nocayau», «po3sumokK npogecii». [1o3a ysazor po3pobHUKie ocsimHix
Mpo2pam 3aAUWarmMeca MUMAHHA (POPMYBAHHA YNpPasiHCbKOi KoMnemeHmMHocmi 0015
30ilicHeHHs enacHoi npogeciliHoi disabHocMi ma npogeciliHozo po3suUMKy siKapis,
CMPUAHHA PO38UMKY npogeciliHoi cninbHomMu, YOOCKOHQAsIeHHA MOoCy2, 8rpo8ao0HeEHHSA
3MiH moujo. 3pobsieHO BUCHOBOK PO HAABHICMb MPo2asuUH AK 8 OC8IMHIX Mpozspamax,
MaK i 8 3HaHHAX cmydeHmis-MeoduKie Wo0o HeobxiOHOCMI 080/100iHHA YNpPABAIHCoKUMU
3HOHHAMU, YMIHHAMU mMad HABUYKAMU, G MAKOMC 30CMOCY8AHHA ix y npogpeciliHili
disinbHocmi. TaKi 8UCHOBKU Oarome nidcmasu 014 pPo3pobKU HAYKOBO-MemoOUYHUX
pexkomeHOauili Wooo suUpiLIeHHA Ub020 NUMAHHS.

Knwuoei cnoea: malibymmHili nikap, ynpasniHCbKa KoMemeHmHicms, 0C8imHs
npoezpama, CmaHOapm suwoi oc8imu Opya020 (Ma2icmepcbKoz2o) pieHs, crieuianbHicms
222 MeoduyuHa, oc8HOBHI Kypcu, 8UbipKosi Kypcu, 3HAHHSA, YMiHHA, HABUYKU.
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A MODEL FOR THE SPECIALIST COMPETENCE FORMATION OF FUTURE
ELECTRICAL TECHNICIANS IN AGRICULTURE COLLEGES

The article substantiates the relevance of the modelling method in educational
research, specifies the initial principles of model construction and the sequence of
operations in its development. The model for the specialist competence formation of
future electrical technicians in agricultural colleges is presented.

The designed model consists of elements of a generalised nature, which can be
considered as subsystems that are integrated from individual components. The
interconnection of the system components and the integrity of the process of forming
the specialist competence of future electrical technicians in agricultural colleges is
ensured by relying on patterns, ideas and trends aimed at ensuring the integrity of the
generalised components. The model includes methodological and target, subject,
content, technological and diagnostic blocks. The goal and tasks of forming the
specialist competence of future electrical technicians are implemented in three
consecutive stages: information and motivational, formative and technological, and
diagnostic and correctional.

Implementation of the model for the specialist competence formation of future
electrical technicians in the educational process allows optimising the process of
students' professional training, assessing the quality and dynamics of this process at
certain stages of training, predicting and implementing adequate impacts in the
educational environment.

Key words: model, modeling, specialist competence, future electrical
technicians, agricultural colleges.
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Introduction. In the context of innovative social and economic
development of the country and high-tech production, employers'
requirements for the content and quality of specialist training are growing
significantly. The need to master and implement innovations, including
high technologies, in professional activities, and fierce competition in the
labour market require a graduate of a modern educational institution to
possess a high level of professional competence, including specialist
competence that ensures responsible use of knowledge and skills to solve
scientific and production problems in the professional field.

Today's agricultural specialist is a person with broad general and
specialised knowledge, able to respond quickly to changes in the
agricultural market, with in-depth knowledge of innovations in equipment
and technologies of any production. Continuous updating of knowledge
and improvement of professional competences are important areas of the
agricultural sector's workforce development.

The system of training highly skilled electrical technicians is
currently undergoing major changes. The formation of a professional is
inextricably linked to the formation of a holistic, humane, fully developed
personality, as well as to the level of professional training provided in the
system of secondary vocational education. It is quite obvious that the
modern education system is developing in line with the formation of a
market economy, informatisation of society, and the level of development
of production technologies. A specialist must be able to create socially
significant values, understand the content and purpose of his/her work,
set professional goals and objectives independently, think through ways to
achieve them, be able to choose, be capable of cooperation, be active,
professionally mobile, be able to develop their knowledge, skills, abilities,
be open-minded, tolerant, ethical. In these conditions, colleges of
agriculture are called upon to conduct systematic work on the formation
of specialist competence of students, future electrical technicians.

In the current situation, researchers note a growing trend towards
the transition of pedagogy to a new quality — from descriptiveness to
modelling and designing a new reality (personality, educational space,
etc.), as there is an objective need to find a unified approach to the
formation of professional competence of future specialists. It is about
creating a kind of standardised system that will help manage the
professional development trajectory of a specialist - a theoretical model of
the formation of specialist competence of future electrical technicians.
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One of the methods of scientific and educational research that is widely
used today is modelling.

It has been proved that any modelling involves the use of
abstraction and idealisation (this is especially true for modelling complex
systems whose behaviour depends on a large number of interdependent
factors of different nature). In this regard, the most difficult task is to
choose an adequate formative parameter for determining the degree of
objective conformity.

Analysis of current research. In educational science, the method of
modelling is substantiated in the works of M. Anisimov, Sh. Amonashvili,
N. Briukhanova, A. Yerina, M. Kademiia, E. Kozlovskyi, N. Koroliova, H. Krav-
tsov, Ye. Lodatko, S. Arkhangelskyi, S. Batysheyv, I. Osadchyi, and others.

The model reflects: the requirements of the state, society, employer
and individual to the process of forming the specialist competence of future
electrical technicians in agriculture colleges; organisation of a holistic process
of competence assessment in the system of professional training of future
electrical technicians. The basis for building a system for the formation of
specialist competence of future electrical technicians is the modelling
method — reproduction of the study object characteristics as another, speci-
fically created object — a model. M. Tiutiunnyk interprets modelling as the
process of creating a hierarchy of models, in which some real-world system is
modelled in different aspects and by different means" (TtoTioHHMK, 2012).

The main concept of the modelling method is the model. According
to Ye. Lodatko, the general scientific concepts of "model" and "modelling"
have "features whose nature is based on the vagueness and blurring of
educational concepts" (/logatko, 2010). A model is an artificially created
object in the form of an image, diagram, description, physical structures,
symbolic forms, etc., which, similar to the object under study, is used as a
"substitute" and reflects in a simpler form the structure, properties,
interconnections and relationships between the elements of this object.

In educational modelling, structural-functional models are most often
in demand, in the construction of which the object is considered as an
integral system, including components, elements, subsystems. The compo-
nents of the system are connected by structural relationships that reflect the
subordination, logical and temporal sequence of solving individual tasks.

The analysis of the educational modelling principles in various
educational fields based on the works of A. Yerina, M. Kademiia,
E. Kozlovskyi, H. Kravtsov, Ye. Lodatko, S. Arkhangelskyi, A. Dakhin and
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other scholars allows us to identify the conceptual provisions used in
modelling various educational objects:

- introduction to the problem of model design and determination of
the modelled object's function, its place and role in the education system;

- developing a component system of the investigated object's
structure that has maximum functional completeness (defining the criteria
for functional completeness, conducting control measures to verify the
functional completeness of these structural components);

- determining the previously identified components of the minimum
acceptable set of basic system components; establishing interconnections
(logical, functional, semantic, technological, etc.) of the system components;

- designing a model of the research object's dynamics.

The processes of design and modelling are most often associated
with the need to analyse educational processes, improve and modernise
them; test certain new approaches to education; intensify innovative
processes that ensure the development of the education system and its
components, etc. Based on the theoretical problem analysis of
educational modelling, we have clarified the sequence of operations in
model design as follows: defining the purpose and objectives of modelling;
collecting, systematising and processing information related to the
formulated objectives; identifying the main factors that have a significant
impact on the object or phenomenon under study; model design;
transforming the model in relation to specific, fixed pedagogical
conditions, taking into account the identified essential factors, selecting
the best options for the results obtained; developing a set of
recommendations for changing the pedagogical object at the final stage of
modelling (the stage of transferring the result to the object).

Based on the theoretical analysis of the scientific literature on the
problems of forming the specialist competence of future electrical
technicians, the content of their professional activity, and the results of
the ascertaining stage of the experiment, we have developed a model for
the formation of specialist competence of future electrical technicians in
agricultural colleges (Fig. 1). In the process of developing the theoretical
model, we distinguish the following blocks: methodological and target,
subjective, content and technological, and diagnostic and resultant.

The methodological and target block is the theoretical and
methodological basis for the formation of specialist competence of future
electrical technicians and determines the content of all other blocks of the
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electrical technicians in agriculture colleges (compiled by the author)
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developed model, it includes the goal: to form specialist competence of
future electrical technicians. To achieve this goal, it is necessary to solve
the following tasks:

- equipping future electrical technicians with knowledge, skills and
abilities in the field of electrical engineering and electromechanics;

- developing in future electrical technicians the need and readiness
for self-improvement to effectively perform design and development,
technological, production and technical, installation and commissioning,
repair and maintenance professional functions;

- development of important personal qualities (responsibility,
discipline, organisation, perseverance, developed technical thinking, quick
reaction, good eyesight with correct colour perception, accuracy, caution,
prudence, coolness, clarity of thought, good visual memory, good sense of
smell and hearing, manual dexterity, etc;)

- stimulation of students' cognitive activity and formation of needs,
motives and values of professional self-realisation.

We have identified the following methodological approaches as the
basis for developing the theoretical model: systemic, activity-based,
synergistic, competence-based, personality-oriented, and technological.

The priority is the systemic approach, which allows us to identify
and analyse the structural components of the model we have developed
as an integral system consisting of multi-level components that are in
various relationships. The main idea of the competence-based approach is
that the main result of education is not individual knowledge, skills and
abilities, but the ability and readiness of the student to work effectively
and efficiently in various professional situations (TeopeTuuHi i meTognuHi
3acagn moaentoBaHHA (axoBOi KOMMETEHTHOCTI KepiBHWUKIB 3aKnaais
ocsiTh, 2010). This approach focuses the education system on ensuring
the quality of training in line with the needs of modern society. The
systemic approach dictates the need to consider the process of forming
the specialist competence of future electrical technicians as a system, an
integral complex of interrelated elements, headed by a goal, or rather, a
taxonomy of goals that sets it, since "in a social system, the goal is one of
the leading systemic factors" (YepHinescbkuin, 2010, p. 51).

The idea behind the activity-based approach is that new knowledge
is not given in a ready-made form. Students learn it on their own in the
process of learning activities. When teaching new material, the teacher's
task is not to explain, show and tell everything clearly and easily, but to
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organise the work of students in such a way that they themselves can
come to a solution to the task and explain how to act in certain situations
and conditions (TeopeTuyHi i meToan4Hi 3acagmn moaentoBaHHA $HaxoBoi
KOMMNETEeHTHOCTI KepiBHUKIB 3aKknagis ocsitu, 2010).

The competence-based approach is inextricably linked to the idea of a
comprehensively trained and educated personality, and aims to graduate not
only specialists but also professionals in their field, who should be individuals
while remaining members of the team and society. Therefore, the idea of the
approach is not only to impart to the student a set of knowledge and skills
determined by the potential field of activity, but also to "develop a
worldview, interdisciplinary flair, the ability to make individual creative
decisions, to self-learn, and to form humanistic values" (BptoxaHoBa, 2007).

The personality-oriented approach is considered to be the most
"tuned" to the individualisation of the educational process, which is why
some researchers perceive it not just as an "approach" but as a
"paradigm" of vocational education: "This paradigm of education is the
most adequate to the philosophy of open education. It implies both
education and self-education, development and self-development and
self-actualisation of the individual. Focused on the individual psychological
characteristics of the personality, education should be inherently variable,
representing the possibility of free choice of educational routes" (Caspari,
Grinewald, Hu, Kiister, Nold, Vollmer, Zydatif3, 2008).

From the standpoint of the synergistic approach, education is
considered as a complex, open, non-equilibrium and non-linear system
that proves different types of self-organisation. The implementation of the
synergistic approach in the formation of specialist competence of future
electrical technicians in agriculture colleges is manifested in the renewal
of educational content, organisational forms, methods and technologies.

The effectiveness of the above approaches depends on the full
implementation of their respective theoretical assumptions, requirements
of both general (scientific, modular, humanistic, continuity and
perspective, individualisation, objectivity, professional orientation,
fundamental nature of education, etc.) and specific (stability, pedagogical
support, independence, information saturation, consciousness) principles.

An important issue related to the theory and practice of educational
modelling is the problem of considering a person as a component of the
educational system. Educational interaction is characterised by subject
orientation and is provided by the subjects of the educational process. In the
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model of forming the specialist competence of future electrical technicians in
agricultural colleges, the subject-subject relationships between the
participants of the educational process involved in the professional training
of future electrical technicians define the subject block: teachers, students,
class teachers, students' parents, employers, and other stakeholders.

The content and technological block of the model reflects the
pedagogical conditions, stages, methods and means of forming the
components of specialist competence of future electrical technicians in
agriculture colleges.

In this article, the specialist competence of an electrical technician is
considered as a construct of five interdependent components: motivational,
cognitive, activity, personal reflexive and emotional-volitional.

A component of the model for the formation of specialist competence
of future electrical technicians is a set of pedagogical conditions that
contribute to the effectiveness of professional training in colleges of
agriculture. It is substantiated that such circumstances are: selection and
structuring of the content of the disciplines' working curricula in accordance
with the learning outcomes declared in the educational standards; targeted
development of students' critical thinking and the ability of future electrical
technicians to creatively solve problems in the calculation, design and
operation of electrical equipment; introduction of a training organisation
system, which combines pedagogically appropriate information-reproductive
and problem-search models of pedagogical interaction; dominance of
contextual learning technologies, simulation modelling in the professional
training of electrical technicians; objective assessment of the quality of
training of electrical technicians at all stages of mastering the educational
and professional programme.

Practice has shown that the process of forming the specialist
competence of future electrical technicians in agriculture colleges is a
complex process, so we traced its implementation through three stages:
information and motivational, formative and technological, and diagnostic
and corrective.

The content and technological block presents methodological
mechanisms for coordinating the process of professional training of future
electrical technicians in agriculture colleges, namely the following
educational technologies: problem-based learning; developmental learning;
simulation and game-based learning; training technologies; case
technologies; educational design technologies; IT technologies; technologies
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of self-education, etc., as well as methods (explanatory and illustrative,
reproductive, problem-based, heuristic, search, research, game) and forms:
problematic lectures, seminars-discussions, trainings, webinars, round tables,
electives, special courses, forms of Internet self-education, etc., the
functional purpose of which is to transform the knowledge component of
specialist competence into conscious and effective production activity.

The final component of the presented model is the diagnostic and
resultant block, which reflects the effectiveness of the process of forming
the specialist competence of future electrical technicians in agriculture
colleges and characterises the achieved results of professional training in
accordance with the set goals. This block includes criteria, levels,
indicators of graduates' specialist competence.

The level of specialist competence is assessed by means of need-
motivational, informational-cognitive, operational-activity, reflective-
personal and volitional criteria that correspond to the structural
components of professional competence. In accordance with these
criteria, the main indicators were established. The result of the formation
of the components of professional competence of future electrical
technicians in agriculture colleges was determined by initial, medium,
sufficient and high levels.

The levels of its formation in terms of content are presented as
follows:

Beginner level is characterised by low (or no) motivation for
educational research activities; low interest in the work performed,
accompanied by negative emotions; lack of self-confidence and positive
results. Students have superficial knowledge and do not realise its
importance and need for further education and professional growth.
Future specialists completely lack leadership skills, perseverance in the
performance of work, the desire to organise themselves and others for
successful activities, "original" ideas, objectivity in self-analysis of
activities; they need constant assistance from the teacher.

Sufficient level is characterised by possession of a sufficient level of
knowledge, professional skills and abilities in conducting an experiment,
awareness of the actions performed. The last ones are willingly involved in
exploratory research activities, but do not go beyond them; have a
sufficient degree of self-confidence, a sufficient level of activity in solving
collective tasks; insufficiently expressed ability to reflect.
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Advanced level is characterised by a pronounced intrinsic
motivation for educational and professional activities; a strong search and
cognitive interest; a high degree of self-confidence in one's abilities to
perform tasks. Students have a broad outlook that goes beyond the scope
of the speciality; deep and systematic knowledge in the electrical
engineering field, an advanced level of comprehension of the acquired
knowledge; the ability to transfer their skills to solve problems and use
them in other disciplines. Future electrical technicians are characterised
by reference groups of personal qualities; the ability to see their own
mistakes and suggest ways to correct them.

The diagnostic and resultant block of the developed model reflects
the effectiveness of the formation of specialist competence of future
electrical technicians in agriculture colleges, which is determined by the
correlation of the results obtained with the goals set.

Conclusion. Based on the above, the following conclusions can be
drawn: modern conditions put forward new requirements for the quality of
training of technical specialists. Society needs a new class of technicians who
have a set of specific abilities, qualities and personality traits that allow them
to effectively solve professional problems in typical and non-standard
situations, and to evaluate the results of their work. At the same time, the
content of educational programmes and the educational technologies used
today usually do not allow graduates to fully develop these indicators.

To resolve this contradiction, the author has developed a model for
the formation of specialist competence of future electrical technicians in
agriculture colleges. Its implementation in the educational process allows
to optimise the process of professional training of students, to assess the
guality and dynamics of this process at certain stages of training, to
predict and implement adequate impacts in the educational environment.
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AHOTAUIA

filpow Jllwb6oB. Mogenb popmyBaHHA HaxoBOi KOMMNETEHTHOCTI MalbyTHiX
TEXHiKiB-eNIeKTPUKIB Yy KonegKax arpapHoro npodinto.

Y cmammi 06rpyHmosaHo akmyarneHicme Memody MOoOesto8aHHA y nedazo2idyHuUx
00CniOHCeHHAX, YMOYHEHO BUXIOHi npuHyunu nobydosu modesni ma nocnidosHicmes
onepauili npu i po3pobui. [lpedcmasneHa molenb GpopmysaHHs  haxoeoi
KomnemeHmHocmi malibymHix mexHikie-enekmpukie y Koaeomrcax azpapHo2o rnpogisio.

CnpoekmosaHa MmoOesb  CKAAOAEMbLCA 3i  esnieMeHmis  y3a2a7bHEeH020
Xxapakmepy, AKi y camocmiliHomy 8u2sa0i MOXyms p0o32120amuca AK nidcucmemu, uo
iHmeapylomeca 3 OKpemux CKaao0osux. B3aeEmMo38’A30K KOMMOHeHmMis8 cucmemu i
uinicHicme npouecy ¢opmysaHHA ¢axosoi KomnemeHmMHocmi MalibymHix mexHiKis-
efleKMpuUKie 'y Koneomax az2papHo20 npoginto 3abe3neyyemeca 0roporw Ha
30KOHOMIpHOCMI, i0ei ma meHOeHUii, cnpamoeaHi Ha 3abesne4yeHHs yinicHocmi
y3020/bHEeHUX  KoMroHeHmis.  Moodenb  8KAWYAE  Memo00s102iYHO-yinbosul,
cy6’ekmnull, 3micmogHo-mexHoso2iyHull ma diaezHocmuyHuli 6a0KuU. Peanizayis memu
ma 3a80aHb (OPMYyBaHHA haxosoi KomnemeHmMHocmi MalbymHix mexHiKis-
enieKmpukie 30iliCHIOEMbCA NPOMA20M MPbOX MocAiO08HUX emanis: iHpopmMayiliHo-
momueayiliHo2o, hopmMyB8asibHO-MexHOA02iYHo20 U 0iaeHOCMUKO-KopeKiliHozo.

BrniposadxceHHa moldesi hopMy8aHHA ¢haxosoi KomnemeHmHocmi mMmatibymHix
mexHikis-eneKmpukie 8 oceimHili npouec 0038048€ onmumizysamu npoyec
npogpeciliHoi nidecomosku cmydeHmis, OUiIHIO8AMU HA MEeB8HUX emanax HABYAHHA
AKiIcmb ma OuHaMiKy Uubo2o rnpouecy, npoz2Holysamu ma 30ilicHreamu adeKksamHi
8r/UBU 8 OC8IMHbLOMY cepedosuLi.

Knouosi cnoesa: mooensb, M0Oen08aHHA, Gaxoea KOMMIemeHmMHicme,
MalibymHi mexHiKu-eneKmpuKuU, Koaeoxi azpapHo2o npoginto.
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