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INTRODUCTION

In the conditions of the current global and local challenges for
Ukraine, the main task of the vocational education system is to train
professionally competent, patriotically minded, versatile specialists who can
successfully solve complex problems of modern production, constantly
learn, and master the latest technologies. Naturally, the successful
implementation of this task determines the need for continuous, purposeful,
systematic improvement of the quality of vocational education,
modernization of content, methods, forms, teaching aids, and other
components of the holistic educational process. In this context, the problems
of objective, reliable assessment of the quality of vocational training, the
issue of developing valid, reliable methods for diagnosing the results of
competence-oriented education are extremely important and relevant.

The substantiation of the main areas of increasing the efficiency of the
educational process and assessing the quality of vocational education and
training in colleges and technical schools is defined as the goal of the
collective monograph "The means of ensuring the quality of specialists
training in vocational education institutions”. The authors develop the idea
that it is possible to increase the quality of training of specialists if, based on
the competence concept, the educational process is improved and objective
assessment of the students’ learning results is ensured. The general
hypothesis of the study was formulated as follows: to achieve the
competence-oriented goals of the educational process in vocational
education institutions, it is necessary to systematically combine the
processes of modernization of the content, teaching and learning methods,
forms and means with the organization of continuous objective, reliable
assessment of the quality of students’ vocational education and training.

The first part of the monograph "The main directions of increasing the
efficiency of specialists’ training in vocational education institutions"
consists of the following subsections: "Analysis of regulatory support for
professional development of masters of vocational training in the system of
methodical work" (author E. Tsarova); "Relevant technologies for
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THE MEANS OF ENSURING THE QUALITY OF SPECIALISTS TRAINING
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development of teaching staff readiness for the standardization of junior
specialists’ training™ (authors T. Pashchenko, A. Kalenskyi, N. Kalashnik);
"Trends in the development of the professional pre-higher education in the
modern conditions" (author R. Kurok); "The essence and structure of
pedagogical skills of the teacher of general education disciplines of the
vocational education institution™ (author M. Kabysh); "An individual's
cognitive activity problem in history retrospective” (authors | Zaitseva,
P. Luzan, T. Pashchenko). In this section, the authors analyzed normative
and legal documents regarding the development of vocational education,
justified the content-processual aspects of the activation of the student’s
educational and cognitive activity, highlighted the role of the teachers’
professionalism in the purposeful formation of key and professional
competencies in students.

The second part of the monograph was devoted to the methodology of
evaluating the quality of specialist training in vocational education
institutions. It includs the following subsections: "Methodological features
of quality assessment of the training of specialists in construction colleges"
(authors T. Pashchenko, N. Vanina, A. Ostapenko); "The technique for
constructing the tasks for evaluating the learning outcomes of technical
college students” (authors P.Luzan, L. Yarosh); "The technique for
assessment of the quality of specialists training in institutions of vocational
education (authors P. Luzan, O. Titova); "Approbation of test tasks and
analysis of their quality for non-standardized tests" (authors A. Kalenskyi,
O. Yamkovyi); "Evaluation of quality of training of specialists in colleges:
theory, practice, prospects (authors A. Kalenskyi, T. Pashchenko, I. Mosia,
N. Vanina, N. Kalashnik). The chapter was devoted to the theoretical and
practical aspects of evaluating the results of students’ learning. Therefore the
method of constructing control tasks for evaluating the quality of training of
specialists in different fields, the technology of creating tests, the method of
determining the validity of diagnostic tools, etc. was highlighted.

The authors hoped that the presented monograph would be of
scientific and practical interest to the developers of state policy in the field
of vocational and technical and professional higher education both in
Ukraine and abroad, managers and teaching staff of vocational education
institutions, specialists of the scientific and methodological centers,
methodical centers of the Ministry of Education and Science of Ukraine,
scientists, post-graduate students, doctoral students, particularly those, who
work in the field of international cooperation as well as participate the
international educational and scientific projects which include Ukrainian
partners.

Q0
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1.1. ANALYSIS OF REGULATORY SUPPORT FOR PROFESSIONAL
DEVELOPMENT OF MASTERS OF VOCATIONAL TRAINING IN THE
SYSTEM OF METHODICAL WORK

AHAJTI3 HOPMATHBHO-IIPABOBOI O 3ABE3IIEYEHHA ITPO®ECIHHOI O
PO3BUTKY MAHCTPIB BUPOFHHY0I' 0 HABYAHHA Y CHCTEMI

METOJHYHOI POFOTH
Yevelina Tsarova €gedina [laproBa
Candidate of Pedagogical Sciences, KaH/IU/IaT [eIarOTiYHUX HAYK, TUPEKTOP
Director of Public Educational Institution Jlep:kaBHOTO HABYAJIBLHOTO 3aKIay

“Khmelnytskyi Centre for Vocational «XMeNBbHUIBKUI IIEHTP MpodeciiiHo-

Education in the Field of Services” TEXHIYHOI OCBITH C(hepH MOCIYT»,

http://orcid.org/0000-0001-9929-6670 http://orcid.org/0000-0001-9929-6670

evelina76@ukr.net evelina76@ukr.net

Relevance: current transformations and challenges of professional (vocational)
education (hereinafter “VET ”) determine the new requirements for masters of vocational
training as the main bearers and developers of skills. This necessitates their continuing
professional development. It is the professional development of masters of vocational
training that acts as the basis for high-quality training in the VET system. At the same
time, effective regulatory support ensures the success of such professional development.
The research aims to analyze regulatory documents in the field of education for the
requirements for professional development of masters of vocational training.

Research methods include the following: theoretical (theoretical analysis of regulatory
documents on the problem of professional development of masters of vocational training
in the system of methodical work in VET schools); empirical (a study and analysis of
regulatory support for professional development of masters of vocational training in the
system of methodical work).

Results: the publication presents the results from a theoretical analysis of regulatory
documents for the requirements for professional development of masters of vocational
training.

Conclusions: conceptual educational documents regulate the need for professional
development of masters of vocational training. They associate professional development
with methodical work of teaching staff. Besides, these documents state that professional
development covers instructional-methodical, scientific-methodical, organizational-
methodical, reference-methodical and other types of methodical work. Professional
development of vocational training masters should be one of the strategic priorities of
VET schools today and motivate teachers to enhance their professional skills to improve
the quality of education.

Axmyanvuicms: cyyacui mpancgopmayii npogeciiinoi (npogecilino-mexHiunoi) oceimu
(0ani — II(TIT)O) ma no6i 8uKIUKU CbO2OOEHHS OeMEPMIHYIOMb HOBI BUMO2U 00 MAUCMPA
BUPOOHUY020 HABYAHHA AK OCHOBHO20 MPAHCIAMOPA 6MiHb [ HABUYOK O/l 3000y8aui6
npoghecitinoi  oceimu, wo 3YMOBIIOE HEOOXIOHICMb HenepepeHoco Npoghecitinoco
PO38UMKY MaAUcmpis upodHuyozo Hasdanus saxnadis I1(1IT)O; npogeciiinuii po3sumox
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PART 1. THE MAIN DIRECTIONS OF INCREASING THE EFFICIENCY OF
SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

Maticmpis 8UPOOHUYL020 HABUAHHSA € OCHOBOIO 3a0e3neyeHHsl AKICHOT Ni020mOo6KU Kaopie
y cucmemi npoghecitinoi (npoghecitino-mexuiunoi) oceimu,; IPYHMOBHA HOPMAMUBHO-
npasoea 6aza € 0CHOBOI YCHIWHO20 NPOPECIiHO20 PO3BUMKY MALCMPIE 6UPOOHUYO20
nasuanns y 3axnaoax I(TIT)O.

Mema: npoarnanizyeamu HOPMAMUBHO-NPABOSI OOKYMEHMU 6 OC8ImHIl cghepi Ha
HAABHICMb Y HUX GUMOZ W000 NpOPecilinoco pOo38UMKY MAlicmpié GUPOOHUY020
HABYAHHS.

Memoou: meopemuuni (meopemuunuii amaniz HOPMAMUBHO-NPABOBUX OOKYMEHMIE 3
npobiemu npogheciunoeo po36UMKY MAUcCmpié 6UpOOHUYO20 HABUAHHA 6 CUCMeMi
Mmemoouunoi pooomu 3axnadie II(1IT)0),; emnipuuni (6usuerHs ma anaiiz HOPMAMUEHO-
npasoeozo 3abe3neyenHs npogeciunoco po3eumKy Maucmpie 6UPOOHUL020 HABYAHHA )
cucmemi MemoouyHoi pobomu,).

Pezynomamu: 30iticneno meopemuunuii aHani3 OCEIMHIX HOPMAMUBHO-NPABOBUX
OOKYMEHmMI8 HA HAABHICMb V HUX BUMO2 U000 NpoQecilino2o pOo38UMKY Maucmpie
BUPOOHUYO2O0 HABUAHHSL.

Bucnosxu: Heobxionicms npoghecitino2o po3eumky Maucmpie 8UpoOOHUYO20 HABYAHHS
De2NamMeHmy€emocs  3MICMOM —~ KOHYENmyaibHux OCGIMHIX OOKYMEeHmi8, & sAKUX
npoghecitinuil  po36UMoK CRIBBIOHOCUMbCS 3 MEmOOUUHOIO pPoOOmMOI0 NnedacoiyHux
NPAayiGHUKIG [ BKIIOYAE HABUANbHO-MEMOOUYHY, HAYKOBO-MEMOOUUHY, Op2aHi3ayiliHo-
MeMmoOuyHy, IHHOPMAYIIHO-MeMOOUYHy ma I[HWI 6UOU MemoOudHoi pobomu;
npoghecitinuti  po36UMOK MAUCMpi8 GUPOOHUYLO20 HABYAHHA MAE OYMU OOHUM I3
cmpameziunux npiopumemis cyuacrnozo 3axnady II(IIT)O i nokiuxanuil cnpusmu
npoghecitinomy po3eumky ma ni0SUWEeHHIO Kealipikayii nedazo2ivHux npayieHuKie 3
Memoio Ni0GUUEeHHS AIKOCMI OCBIMU.

Keywords: professional development, masters Knouosi cnosa: npogpecitinuit  po3eumox,
of vocational training, regulatory support, maticmpu BUPOOHUH020 HAGYAHHS,
vocational education and training institutions. HOPMAMUEHO-NPABOe 3a6e3neyents, 3aK1aou

npogecitinoi (npogecitino-mexuiunoi) oceimu.

Introduction. Current transformations and challenges of VET
determine the new requirements for masters of vocational training as the
main bearers and developers of skills. This necessitates their continuing
professional development. In turn, conceptual educational documents
regulate the need for professional development of masters of vocational
training. It is their professional development that acts as the basis for high-
quality training in the VET system. At the same time, effective regulatory
support ensures the success of these specialists’ professional development.

Sources. Indeed, it is essential to enhance professional-pedagogical
competence of masters of vocational training, given the ongoing updates in
the professional training system, the emergence of new production
technologies, and the development of the information society. The adoption
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THE MEANS OF ENSURING THE QUALITY OF SPECIALISTS TRAINING
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of the Law of Ukraine “On Education” as of 2017 has only contributed to
the relevance of the problem in question. As stated by paragraph 1 of Article
59 “Professional Development and Advanced Training of Research and
Teaching Staff” of this law, “professional development of research and
teaching staff covers continuous self-education, participation in professional
development programmes and any other types and forms of professional
growth. Educational institutions which employ research and teaching staff
shall promote their professional development and advanced training”.
Therefore, educational institutions are to create appropriate condition for
professional development of vocational training masters in the framework of
implementing the Law of Ukraine “On Education”. In “The White Book of
National Education of Ukraine” (2009), reference has already been made
about many teachers’ unwillingness to understand and use pedagogical
innovations that largely hampers innovative development of vocational
education and training (Kremen, 2009, p. 89).

The mentioned document specifies the main reasons why vocational
education and training teachers lack the necessary skills: insufficient
awareness of teachers and masters of vocational training about effective
innovative methods of conducting theoretical and industrial (practical)
classes; low levels of methodical skills; ineffective approaches to managing
methodical work of teachers; teachers’ stereotypical attitudes towards
theoretical classes and industrial (practical) training. Furthermore,
professional training of vocational education and trainingteachers does not
provide for them to be trained for innovative activities. The teachers
themselves have only a superficial understanding of pedagogical
technologies and fail to use them in the educational process (Kremen, 2009,
p. 93).

Many studies prove that teachers can achieve high levels of
professional and, especially, methodical, skills, once they have realized the
need for professional development, and self-improvement. Also, they should
demonstrate a motivational-axiological attitude towards methodical
activities and have self-regulation, self-organization, and self-control skills
(Shovkun, 2010, p. 134).

<<Jump to Table of Contents 10



PART 1. THE MAIN DIRECTIONS OF INCREASING THE EFFICIENCY OF
SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

Thus, it is essential to find out how professional development of
masters of vocational training is related to regulatory documents in the field
of education.

The research aims to analyze regulatory documents in the field of
education for the requirements for professional development of masters of
vocational training.

Research methods include the following: theoretical (theoretical
analysis of regulatory documents on the problem of professional
development of vocational training masters in the system of methodical work
in vocational education and training institutions); empirical (a study and
analysis of regulatory support for professional development of masters of
vocational training in the system of methodical work).

Results and discussion. Today it is vital to modernize the VET
system and improve its management, as stated in several regulatory
documents on the main reforms in professional education.

The State National Programme “Education” (“21st Century Ukraine”)
declares the priority of teachers’ professional development. Teachers should
become the main driving force of the revival and creation of a qualitatively
new national education system. Thus, it is important to train a new generation
of teachers and reinforce their general culture, professional competence and
social status to a level corresponding to their role in society. One of the main
ways to do that is to ensure continuous education among teachers, enhance
their  professionalism, and culture (Verkhovna Rada Ukrainy.
Zakonodavstvo Ukrainy, 1993).

The Decree of the President of Ukraine “On the National Strategy of
Education Development in Ukraine until 20217 (2013) states that “the efforts
of education authorities, scientific-methodical services with the support of
society and the state should be focused on enforcing strategic areas in
education development, overcoming existing problems, fulfilling pressing
objectives”. The main objectives of the National Strategy are as follows: a)
to improve the system of training, retraining and advanced training of
teaching, research and managerial staff of educational institutions and b) to
enhance their managerial culture. Therefore, one should improve the system
of training, retraining and advanced training of research and teaching staff
of VET schools to ensure sustainable development and effective
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breakthrough of the national VET system (Verkhovna Rada Ukrainy.
Zakonodavstvo Ukrainy, 2013).

The National Economic Strategy 2030 (Uriadovyi portal, 2021)
contains a coordinated vision for the strategic course of Ukraine’s economic
policy, which considers global trends and the state’s capabilities. One of the
strategic courses of Ukraine’s economic policy is “The Strategic Life Quality
Course”. They have formulated the objective on the implementation of
education content and quality to achieve the first strategic goal of this
strategic course (“Creating an Inclusive, Innovative and Educated Society in
which Citizens Have Equal Rights and Opportunities to Develop Their
Talent throughout Their Lives”). What is important for the research is the
fact that one of the ways to achieve strategic goals in the education content
and quality section (see “VET Development Chapter”) is “to create
conditions for professional development of VET teachers”.

The main documents that highlight the professional development of
masters of vocational training are the Laws of Ukraine “On Education”
(2017), “On Professional (Vocational) Education” (1998), “On Professional
Development of Employees™ (2012). Part 2 of Article 54 of the Law of
Ukraine “On Education” (Verkhovna Rada Ukrainy. Zakonodavstvo
Ukrainy, 2017) states that teachers shall constantly improve their
professional, cultural and pedagogical skills.

As shown by Article 45 of the Law of Ukraine “On Professional
(Vocational) Education” (Verkhovna Rada Ukrainy. Zakonodavstvo
Ukrainy, 1998), teachers must be certified to ascertain their suitability for
their present position and provide proof of their professional abilities. The
central executive body determines the frequency of compulsory certification
and the procedures foreseen for its exercise. This ensures the formation and
implementation of state policy in the field of education and science. The
decisions of the certification council act as the basis for assigning to a
teaching professional the corresponding category or dismissing him or her in
the order provided by the legislation.

According to Part 6 of Article 18 of the Law of Ukraine “On
Education” (Verkhovna Rada Ukrainy. Zakonodavstvo Ukrainy, 2017),
advanced training means the acquisition of new and/or enhancement of
previously acquired competences as part of professional activities or

<<Jump to Table of Contents 12
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expertise. Therefore, any forms and types of professional development
chosen by a teaching professional must lead to the acquisition of new and/or
enhancement of existing competences (knowledge, skills, abilities).

Article 2 of the Law of Ukraine “On Professional Development of
Employees” (Verkhovna Rada Ukrainy. Zakonodavstvo Ukrainy, 2012)
asserts that “state policy in the field of employees’ professional development
follows the principles of accessibility of professional development to
employees; employer’s free choice of forms and methods of ensuring
employees’ professional development under job specifics; observance of
employer’s and employee’s interests; continuity of employees’ professional
development”.

The procedure for professional development of research and teaching
staff, approved by the order of the Cabinet of Ministers of Ukraine “Some
Issues of Professional Development of Research and Teaching Staff” (2014)
IS an important regulatory document that reveals theoretical and
methodological principles of professional development for masters of
vocational training. The document states that advanced training of teaching
staff is “provided by founders of educational institutions (or their authorized
bodies), as well as by governing bodies of relevant educational institutions,
within the powers and under the law”. At the same time, research and
teaching staff are obliged to constantly engage in professional development.
The aim of advanced training of research and teaching staff is their
professional development following state policy in the field of education and
education quality assurance. Research and teaching staff can improve their
qualifications in various forms and types. Forms of professional
development are institutional (full-time, part-time, distance, dual, in-service,
in production) and can be combined. The main types of advanced training
are training programmes, including participation in seminars, workshops,
webinars; internships (Ministerstvo osvity i nauky Ukrainy, 2014).

The approval of the professional standard “Master of Vocational
Training” has played a no less important role in establishing conceptual legal
prerequisites for professional development of these specialists (Natsionalna
akademiia pedahohichnykh nauk Ukrainy, 2019). According to the
background information of the standard, “the main goal of professional
activities of vocational training masters is the organization and provision of

13 Jump to Table of Contents>>
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professional and practical training (in terms of industrial training and
practice)” (Ministerstvo rozvytku ekonomiky, torhivli ta silskoho
hospodarstva Ukrainy, 2019).

A detailed analysis of the professional standard shows that Chapter 2
deals with the preparation and professional development of masters of
vocational training. Also, the standard includes generic competences of these
specialists, including the capacity for self-improvement (Ministerstvo
rozvytku ekonomiky, torhivli ta silskoho hospodarstva Ukrainy, 2019). Job
functions of masters of vocational training (that are of relevance to this
research) involve “professional development”. The latter consists of several
professional competences (by one or a group of job actions), knowledge,
abilities, and skills:

— the ability to self-reflect and correct one’s professional activities,
taking into account the results of professional influence; the knowledge
about professionally important personal qualities of vocational training
master; abilities and skills in evaluating professionally important personal
qualities and results of pedagogical influence critically;

— the ability to develop and implement programmes on professional
development; the knowledge about the content of professional
development programmes; abilities and skills in developing and
implementing professional development programmes;

— the ability to organize workshops, demonstration lessons, training
sessions; the knowledge aboutthe requirements for organizing workshops,
trainingsessions, as well as criteria for evaluating demonstration lessons;
abilities and skills in organizing workshops, demonstration lessons,
training sessions;

- the ability to take measures to preserve physical and mental health,
prevent burnout; the knowledge about labour regulations, the length of
working hours and rest hours, rules and duties of masters of vocational
training, social protection and responsibility, the state of physical and
mental health, signs of burnout, its diagnostic and prevention; abilities and
skills in distributing workload rationally, preventing fatigue, monitoring
physical and mental health, seeking health care (in needed), creating a
positive work environment, as well as self-regulation techniques, and
resistance to stress (Ministerstvo rozvytku ekonomiky, torhivli ta silskoho
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hospodarstva Ukrainy, 2019).

Job functions of vocational training masters in terms of “methodical
work” consist of the followingprofessional competences (by one or a group
of jobactions), knowledge, abilities, and skills:

— the ability to develop teaching aids on industrial training and practice;
the knowledge about a) the content and forms of methodical work, b) the
content, structure, and requirements for teachingaids, ¢) the methods, forms
and tools to ensure interaction during the educational process, d) goals and
objectives of industrial training and practice; abilities and skills in
developing teaching aids on industrial training and practice, formulating
goals and objectives of industrial training and practice, selectingmethods,
forms and tools ensure interaction during the educational process;

— the ability to use digital technologies to solve methodical problems;
the knowledge about electronic educational resources, sources of digital
information, general characteristics of collecting, transmitting, processing
and accumulating digital information; abilities and skills in searching,
structuring, and assessing the reliability of the information, adapting it to
the educational process and didactic requirements;

— the ability to validate and promote innovation; the knowledge about
the essence and features of innovative approaches to organizing the
educational process, principles of research and teaching activities (types,
stages and methods of pedagogical research, pedagogical experiment),
forms of presenting and ways of validating the results of innovative
activities, stages of preparation and requirements for public speech,
publication of articles, abstracts, reports; abilities and skills in
implementing innovative approaches to organizing the educational process,
determining the practical value of innovations, selecting appropriate forms
and methods of presenting innovative results and teaching aids, preparing
articles, abstracts, reports;

— the ability to analyze and use positive aspects of teaching practice; the
knowledge about current problems and educational trends, criteria for
evaluating teaching practice; abilities and skills in analyzing and evaluating
teaching practice, predicting its effectiveness, adapting and implementing
positive aspects of teaching practice in specific conditions of the
educational process (Ministerstvo rozvytku ekonomiky, torhivli ta silskoho
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hospodarstva Ukrainy, 2019).

According to the order of the Ministry of Education and Science of
Ukraine “On the Approval of Qualification Characteristics of Professions
(Positions) of Research and Teaching Staff of Educational Institutions”
(2013), “qualification characteristics contain a specific list of job duties of
employees, taking into account the peculiarities of labour organization and
management, their rights, responsibilities and competencies”. A
qualification characteristic of each position consists of three sections, such
as “Tasks and Responsibilities”, “Must Know” and “Qualification
Requirements”. Besides, these characteristics should reflect a teaching
professional’s competences. At the same time, competence means the
quality of the employee’s actions that allow him or her to solve professional
problems effectively, as well as his or her willingness to take responsibility
for his or her actions. The main components of a teacher’s competence are
professional, communicative, innovative, and legal (Ministerstvo osvity i
nauky Ukrainy, 2010).

The above-mentioned competences necessitate professional
development of masters of vocational training. Nowadays, a master of
vocational training should a) be familiar with regulatory documents and
adhere to the requirements of conceptual educational documents in his or
her professional activities, b) build and implement his or her pragmatic
trajectory of activities, c) strive for self-development and self-improvement,
taking into account the main trends in the development of technologies.
Furthermore, a master of vocational training should be able to effectively
communicate with employers, engage in long-term and short-term advanced
training, as well as non-formal learning, systematically. Finally, a master of
vocational training should know how to use digital tools and virtual
resources to convey educational and production-related material to students,
as well as estimate and correct their learning outcomes.

The Regulation on the Center for Teachers’ Professional
Development (2020), approved by the Cabinet of Ministers of Ukraine,
highlights the need for professional development of masters of vocational
training. The document also introduces the concept of “professional
development trajectory”. It is defined as a way of realizing a teacher’s
professional potential that is based on his or her free choice of educational
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institution, establishment, organization, other actors in educational
activities, as well as types, forms, modes of completion of education and
educational programmes within the framework of adult education”
(Verkhovna Rada Ukrainy. Zakonodavstvo Ukrainy, 2020).

Professional development also appears in “The Guidelines for
Professional Development of Research and Teaching Staff”, approved by
order of the Ministry of Education and Science of Ukraine (2020). The
document states that professional development should comply with the
relevant professional standard (if any) and specific job responsibilities
and/or prospects of their expansion”, “personal professional interests of
research and teaching staff, available experience, the effectiveness of
professional performance”. Furthermore, teachers, with the assistance of the
educational institution, are entitled to determine the professional
development trajectory and its content (Ministerstvo osvity i nauky Ukrainy,
2020).

The main incentives for professional development are teachers’
attestation and certification. As stated in the Standard Regulations on
Attestation of Teachers (2010), approved by the Ministry of Education and
Science of Ukraine, they aim to stimulate systematic and continuing
development of teachers’ professional competence, professional skills,
creative initiative, enhance their prestige and authority, as well as ensure the
effectiveness of the educational process (Ministerstvo osvity i nauky
Ukrainy, 2010). It must be noted that certification seeks to “identify and
motivate highly-qualified teachers with a high level of methodical
competence who are familiar with methods of competence-based learning,
know how to use new educational technologies and are ready to promote
them (Verkhovna Rada Ukrainy. Zakonodavstvo Ukrainy, 2018).

Conclusions. A theoretical analysis of regulatory documents shows
that conceptual educational documents regulate the need for professional
development of masters of vocational training. They associate professional
development with methodical work of teaching staff. Besides, these
documents state that professional development covers instructional-
methodical, scientific-methodical, organizational-methodical, reference-
methodical and other types of methodical work. The research proves that
professional development of masters of vocational training should be one of
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the strategic priorities of VET schools today and motivate teachers to
enhance their professional skills to improve the quality of education.
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1.2. RELEVANT TECHNOLOGIES FOR DEVELOPMENT OF
TEACHING STAFF READINESS FOR THE STANDARDIZATION OF
JUNIOR SPECIALISTS’ TRAINING
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Relevance: Professional training quality of prospective junior specialists mainly relies
on teaching staff competence in professional training standards in colleges and technical
schools.

Aim: The aim of this research was to determine the ways of implementing educational
technologies to develop teaching staff competence in junior specialists’ training
standards.

Methods: A number of theoretical methods were used in this research including the
analysis and the synthesis (to identify the current issue research level), summary (to make
conclusions and recommendations).

Results: The implementation of this type of training system is based on educational
methods including structural, logical, integrative, play-based, dialogic and other
teaching techniques.

The authors briefly mention the educational technologies which are relevantly used to
develop teaching staff competence in junior specialists’ educational standards including
training seminars, discussion seminars (group discussions), brainstorm, polylogues,
positional discussions, training games (exercise games), staging (business simulation),
complex action games (case-study method), contest games, projects (alternatively called
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“project management”), training, case problem solution, criteria kaleidoscope, talk-
show.

Conclusions: Workshops, trainings, case methods, round tables and other educational
technologies help achieve practical results in developing teaching staff competence in
junior specialist training standards.

Axmyanvuicms. AKicmos npogeciinoi nio2omoeku MaudymHix MOI00UUX CHeyianicmie
3HAYHOW ~ MIpOI0  BUBHAYAEMBCA  2OMOBHICMIO  NE0A202iYHUX — NPAYIBHUKIE 00
cmanoapmu3ayii haxosoi 0ceimu MoI0OWUX CReYIATICIg Y KOe0NCax i MmexHiKyMax.
Mema: 3’acysamu ocodaugocmi 3acmocy8anHs neda2o2iyHux mexHoo2ii 0Jis po36UmMKY
20MOBHOCMI Neda202iYHUX NPAYIBHUKIE 00 CMAaHOapmu3ayii nio2omosKu MOL0OUUX
cneyianicmis.

Memoou: awnaniz i cuwmes — 3 Memol0 3 ’SACY8AHHA CMAHY MA PIiGHST PO3POOIEHOCHI
00Ci0JHCY8aHOI npobIeMuU; Y3aealbHEeHH S

— 0ns (popmynioeanus BUCHOBKIE | peKOMEeHOayill w000 3ACMOCY8AHH MEXHOI02il
PO36UMKY 20MOBHOCMI  BUKIAOAYI8 00 CMAHOApmMu3ayii nid2omoeKu MOJ0OUUX
cneyianicmis.

Pezynomamu. Ocnosoro peanizayii memoouunoi cucmemu po3UMK)Y 20MOBHOCHII
neoazociuHuUxX NPAyi6HUKIE 00 CMAaHOaApmMu3ayii Ni020moeKU MOA0OWUX CReYIaLicCmie y
KOJLeO#cax i mexHikymax € 3acmocy8aHus neddzo2iunux mexHono2il 4u Memooux, cepeo
AKUX GUOLIAIOMb. CMPYKMYPHO-N02IUHI, IHme2payitini, ieposi, 0ianocoei, mpeHiHe08i.
Kopomxo oxapaxmepu3oeari nedazociuni mexnonozii, ki 00YiibHO 3ACmMoco8y8amu OJis
PO36UMKY 20MOBHOCHMI Neda202iUHUX NPAYi6HUKI@ 00 cmanoapmusayii nio2omoeKu
MONOOWUX cheyianicmig: cemiHap-mpeHine, CcemiHap-OUCKycis (epynoga OucKkycis),
MO3KO8UL WmypM (MO3K08a amaxda, Opeuncmopmine), noainoe, No3uUyitiHa OUCKycis, iepu
MpeHysanvHo2o  xapakmepy (iepu-enpasu), iepu-incyenieku  (OizHec-cumynayis),
KOMNJIeKCHI 0I€si iepu (po36 ’sa3anus Keuc-cmadi), iepu-3macantsl, i2poge npoeKmy6eanHs
(ynpasninns npoexmamu), mpeHiHe, cumyayis-npobiema (cumyayiina 3adaya),
KpumepianvHull KanetidoCKon, moK-uoy.

Bucnosxu: oocsemu peanvHux pesyibmamié po3eUmKy 20MOBHOCMI Neda2oliyHux
NpayieHUKi6 00 CMAaHOapmu3ayii nNi020MoeKU MOJIOOUUX CNeyianicmié 0ONOMONCYMb
MexHON021i Maticmep-Kiac, mpeHineu, Ketic-mMemoo, «Kpy2iii CIoau» ma iHuli mexHonoeii
HABUYAHHAL.

Keywords: teaching staff competence; junior Knouosi cnoea: zomoenicmv nedazoziunux
specialists’ educational standards, NpayiHuUKie, CMaHOapmu3ayis nid2omosKu
educational techniques. MOTOOWUX cneyianicmie, neoazoziuni

MmexHoN02Il.

Introduction: Teaching staff activity in professional education
standards is one of the priority vectors of domestic educational system
modernization.

The importance of special pre-higher education is based on
involvement students into social and cultural professional activity,
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development their personality-forming ideals, values, beliefs and attitudes
helping young people find own position in the world (Yershova, 2015).

Professional training quality of prospective junior specialists mainly
relies on teaching staff competence in professional training standards in
colleges and technical schools.

Sources. The issue is based on a wide number of aspects and vectors
including the ways of training efficient competence in teaching activity
(researched by Kolominskyi Y., Lysenko A., Luzan P., Mazukha D.,
Romanova G., Yaroshenko O.,), psychological aspects of teaching
competence development (researched by Ball G., Vynogradova M.,
Gasparyan V., Dorokhina V., Karamushka L., Maztomazyan M., Molyako
V., Ravykovych S., Rudyk P. and other scientists).

It is important to point out that the research results offered by these
scientists are insufficient to cover the issue of teaching staff competence in
junior speciaists’ education standards.

The aim of this research was to determine the ways of implementing
educational technologies to develop teaching staff competence in junior
specialists’ training standards.

Methods. A number of theoretical methods were used in this research
including the analysis and the synthesis (to identify the current issue research
level), summary (to make conclusions and recommendations).

Results and discussion. Special pre-higher education standards is
expected to guarantee the unity of domestic learning environment,
compatibility of basic educational plans, thus taking into consideration the
personal abilities of all students. According to the Education Act adopted in
Ukraine, one of the most essential conditions of modern quality education is
to develop and implement a new generation of higher education standards
comprising the rules of key competences of students, results of their learning,
the whole education plan and other legally-approved components.

The implementation of competence approach is supported by
educational methods and techniques helping students achieve estimated
scientific results, enlisted in the educational standards (Luzan, 2018).

The aim of developing teaching staff competence in training standards
of prospective junior specialists in colleges and technical schools is to
implement motivational, cognitive, pragmatic and personal components
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studying the positive sides of educational concepts, ideas and technologies
(Kalenskyi, 2019). Teaching staff competence formation process in training
standards of junior specialists in colleges and technical schools is supposed
to be held both in basic educational establishments, training organizations,
and to be closely connected with informal education. Routine educational
work is the key factor which favours teaching staff competence in training
standards. Responsible approach to education plans, compatible with
relevant teaching techniques helps motivate teachers to optimize their
theoretical knowledge and practical skills.

Formation of teaching staff competence in junior specialists’ training
standards mainly relies on favourable educational environment in colleges
and technical schools. This type of learning surrounding promotes self-
development, helps teachers get familiar with best educational practices and
advanced experience, latest know-hows and teaching techniques shared at
pedagogical or psychological courses.

Formation of teachers’ competences in colleges and technical schools
is generally based on three involvement levels:

1. Research-to-practice conferences, educational seminars and
councils, webinars.

2. Educational training, creative groups, advanced teaching
experience and teaching art schools, seminars etc.

3. Self-education, research on individual educational issue(s) etc.

Teaching staff competence in junior specialists’ standards is an
integral personal feature which promotes self-discipline, boosts professional
activity and helps achieve better performance.

Studying in appropriate educational organizations is expected to
include extra training of teachers at seminars and courses with the purpose
of optimization and sharing knowledge in junior specialists’ training
standards.

Informal education comprises lectures, roundtables, practical
seminars, workshops and other forms of progressive special training aimed
on raising teachers’ readiness to professional activity in conditions of
standards. Informal education is expected to include self-learning, studying
regulatory documents, bibliography and eresources such as topical portals,
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websites and net groups offering targeted aid to pedagogical employees
enquiring information on education standards.

The methodical system of development of teaching staff competence
in junior specialists’ educational standards in colleges and technical schools
mainly relies on learning methods including structural, logical, integration,
play-based, dialogic and training techniques.

Learning performance motivation, modern learning environment,
implementation of efficient learning methods, eventual self-control,
achieving personal goals, active cognition interest, timeframes for learning
and other factors prove this is a person-oriented learning technique.

Training workshops, self-learning development methods, contents-
planning and academic progress assessment technologies are supposed to be
implemented into learning schedule of educational institutions with the
purpose of verifying the readiness of teaching staff to educational standards
of junior specialists.

Training workshop as an educational technology makes it possible to
use various methods and techniques in practice; as a model of gross activity
it helps organize and conduct the entire learning process and create
comfortable conditions for interaction and cooperation.

Discussion workshop (group discussion) is held as an opportunity for
dialogical communication among students. This type of discussion is a
possibility for teachers to introduce and share their ideas as far as education
standards are concerned, defend their views, rationally reject wrong
decisions and offer better solutions to challenges. Personal knowledge and
experience gained in process of self-education are essential conditions of
building meaningful dialogues. Discussion workshop may also include
elements of brainstorm and management decision simulations.

Brainstorm (brainstorming) is an efficient way of idea production used
for finding solutions to different challenges. This technology is targeted on
common intellectual activity on finding alternative ways to solve problems.

Using brainstorm technology to develop the competence in standards
helps:

— establish connections between theoretical knowledge and practical
assignments

— activate cognitive education activity
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— create perception of information

— train skills to focus attention and exert efforts on solving practical
assignments

— rain skills of collective intellectual activity (Strelnikiov V.,
Britchenko 1., 2013).

“Aquarium” is an efficient exercise helping activate critical thinking.
Participants are divided into two groups: the first group is expected to discuss
topics; the second one is expected to supervise the process. Both groups of
participants may change roles.

This exercise makes it possible to come to final decisions with regard
on other colleagues’ views, to reconsider own ideas after obtaining new
information. This strategy is most useful on the way of building efficient
interaction and meaningful communication among all participants. This is a
reliable tool of teaching participants how to conduct debates.

Problematic/reflexive polylogue unites three or more participants in
discussion representing different points of view. This is a reliable method
developing teacher’s competence in junior specialists’ training standards
introduced by interviews, discussions, conferences, disputes, management
games and other forms. In comparison with dialogue, polylogue is a more
complicated tool of education, since it has to consider bigger number of
factors including personal characteristics of the involved parties. It is mainly
used in group studies and person-oriented learning technology.

Positional discussion is an important method developing teacher’s
competence in junior specialists’ training standards. It includes active
interaction of all parties into finding optimal solutions, helps teachers

replenish the standards database and makes it possible to openly
express own ideas and attitudes to the topics under discussion.

This type of discussion in action expects teachers to be divided into
three groups developing solution projects to educational challenges of
standards. The third group is supposed to complete the synthesis and find the
solution(s).

Play-based technologies help determine own activity contents, set
goals, plan the stages of cognitive activity, choose topics, control and assess
own work. Thus, implementation of play-based technologies helps form
adequate motivation to activity, master psychological cognition method,
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develop social and communicative skills, activate standards process, aim on
creative work.

Activity of all participants is based on creative use of games helping
gain the essential amount of knowledge, master habits and train skills.

— Training games which contain problematic issue with definite
solution-finding algorithm

— Management games (business simulation) help work out
communicative skills in process of role-play

— Complex action games (solutions to case games) which include
impromptu elements in action

— Contest games. Contest as a tuition method offers a text with
detailed assignment description, to be fulfilled by two or three small groups
of participants, ended by comparison of results. The most optimal result is
chosen as the solution

— Game projection is conducted as a first stage of business game
(imitation model of business project or plan, built during the course of the
first stage). The main difference from the business game method is
representation of how to imitate or to replay the process of object’s creation
or optimization (Honcharov, 2005)

— Training process, introduced as a method of making favourable
conditions for finding solutions to own psychological problems, forming
professional and interpersonal communication competence

— Case task (situational challenge). Participants are expected not only
to analyse the current challenge, but to find relevant solution (Honcharov,
Kostiukova ta Hubnitska, 2007).

— Criteria kaleidoscope. Participants are given cards depicting
different choice criteria based on the current topic. During the following
discussion participants are expected to point out the most important criteria
and put the cards accordingly on the demonstration board (the more
important the criteria are, the closer to the centre the cards are placed). The
results are presented afterwards.

— Talk-show. This role game, based on TV talk shows helps
participants to present scientific information, summarize the facts, make
conclusions, establishself-control, promote self-esteem and reflexion.

So, the abovementioned techniques are based on synthetic-analytic
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activity and reflexive problem-solving followed by verbalization of intellectual
processes(Bakhanov, 1999).

Implementation of competence-oriented junior specialists’ training
contents projection builds sufficient capacities for learning projection
technology, play-based, coaching and case studies, and their practical usage
in process of training junior specialists. It helps establish principles, find
relevant approach to working out guidelines, possibly with IT-support
throughout the entire course of junior specialists’ training.

Workshops, coaching, case study method, round-tables and other
educational technologies may helpachieve estimated results in developing
teaching staffcompetence in junior specialists’ training standards. Workshop
technology is as active form of teacher’s creative self-realization. It includes
transferring experience by the means of both direct and commented
demonstration of teaching techniques. A teacher is expected to be a
professional mastering own creative pedagogical style and instructional
tuition system. During coaching sessions teachers are demonstrated different
tests used as sample and algorithm to workout multilevel, valid and reliable
students’ academicprogress assessment tests.

In order to guarantee instructionally correct realization of this
educational technology, it is importantto keep to the following (Sidorenko,
2002; Sysoyeva, 2011): permanent and stable groups, openness and
readiness of all group members to interaction and communication,
favourable psychological surrounding, keeping to the rules of teamwork and
eachperiod’s structure, evaluation of coaching efficiencyin terms of general
conditions, psychic, creative andintellectual activity of its every participant.

The leading pedagogical experience points outthe efficiency of case
study technology in process of meeting targets set by development of
teaching staffcompetence in junior specialists’ training standards. This type
of educational technology belong to the active tuition methods, its idea is to
analyse situations, todiscuss and to adopt decisions on certain professional
issues (Goncharov, Kostyukova ta Gubnitska, 2007).Practical usage of case
method helps built capacity of situational analysis, assess alternative
decisions, pick up optimal solutions and realize its implementation.
Instructional and situational management games imitating professional
creative pursuit are a reliabletool of developing skills of working out both
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educational and academic progress assessment technologies.

The main task of every teacher is to train studentshow to turn efforts
into activity. This task is greatly favoured by the technology of collective
intellectualactivity (CIA).

CIA technology is supported by interaction of all participants,
connected with common cognitive interest. Positive results of collective
pursuit aredetermined by organizing skills, intellectual abilitiesand inner
motivation of every participant (Artiushina,2013).

SMART technologies are widely used to develop teaching staff
competence in junior specialists’ training standards. SMART technologies
open accessto electronic resources on professional educationstandards with
their theoretical aspects and interactive knowledge testing. The main
advantage of SMART technologies is progressive optimization and simple
access to making educational contents and single datarepository (Lypska,
2018).

Personal component of teaching staff competencein junior specialists’
training standards in colleges andtechnical schools comprises progressive
academic support, contents optimization, replenishment and renovation,
careful planning own educational activity and creative pursuit. Personal
component helps keepto timeframes and deadlines, survey, analyse and
summarize own academic results, implement novelty teaching techniques,
improve own teaching style andreflexion skills, generate new ideas, choose
optimal teaching contents, alter traditional teaching schemes, exercise
alternative approach to problem solutions.

This component can be developed by the meansof coaching sessions,
workshops, implementation ofcreative problem-solving methods (inversion,
empathy, morphological analysis, brainstorm, kaleidoscopeof associations),
synectics, fantastic ideas analysisand synthesis, heuristic questions and other
methods. Workshop “Building teaching staff competence in training
standards in colleges and technical schools”,discussion workshop “Structure
and contents ofmodern educational standards: new updates”, brain-storm
“Idea and contents of competence”, polylogue“Higher education standards”,
positional discussion “The main idea of competence-based educational
programs”, training games “Academic progress assess-ment tests”, staging
games, complex action games, contest games “How to pick up relevant
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educational content building definite competence in prospective junior
specialists?”, play-based projection “Educationtechnology”, training “What
prevents implementation of educational standards?”” and other events were
conducted during the course of the experimental research titled “Methodical
bases of junior specialists’ training standards in colleges and technical
schools”.

Conclusions. The authors of this research have found out that the
development of teaching staff competence in junior specialists’ training
standards is supposed to be held both in basic educational establishments,
training organizations, and to be closelyconnected with informal education.

A number of teaching techniques including work-shops, trainings, case
method, roundtables and other technologies may be helpful in development
teaching staff competence in junior specialists’ training standards.

The perspectives of further research in this area are supposed to be
based on substantiation of recommendations of usage definite educational
technologies developing teaching staff competence in junior specialists’
training standards.
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The relevance of the study is predetermined by the need to define the place of professional
pre-higher education in the domestic educational system and the prospects for the
development of this newly formed link of professional education.

Aim: to outline the main directions of development of professional pre-higher education
in the modern conditions of reforming the educational activity in Ukraine.

Methods: theoretical analysis of scientific sources — to determine the level of research of
the problem; comparison — in order to study scientific approaches to solving the problem.
Results: It is proved that today the state of training applicants of professional education
does not fully meet the modern needs of the labor market. The main factors that negatively
affect the state of training these specialists were identified, namely: the long process of
forming the system of professional pre-higher education and structural changes in the
activities of the educational institutions of such type; incompleted legislative and legal
regulation of this educational level; insufficient funding of the sphere; imperfect
mechanism of forming the state order, which does not fully reflect the needs of the labor
market; insufficient participation of employers in forming the content of education,
solving problems of professional pre-higher education; insufficient personnel potential
and imperfect system of professional development and internship of pedagogical staff etc.
Conclusions: the scientific research outlines the main directions of developing
professional pre-higher education: completing the process of its legal framework
forming; standardization of training applicants of the educational and professional
degree of “‘junior bachelor”; consolidating the principles of student-oriented learning in
the educational process; expanding the network of institutions with modern training and
production infrastructure and forming the single system of professional education, which
would combine professional-technical and professional pre-higher education;
implementing new decentralized model of management and financing of the sphere;
improving the quality of pedagogical staff who train applicants of education on this level.

Axmyanvuicmes 00CNi0NCeHHs 3YMOGNEeHA HeOOXIOHICMIO GU3HAYEHHS Micys (haxosoi
nepeosuwoi 0ceimu y 8IMYU3HAHIN OCBIMAHCHKIU cucmemi ma nepcneKmus po3sumKy
yiei HogOymeopeHoi 1anKu npogecitinoi ocgimu.

Mema: okpecnumu ocHo8HI meHOeHyii po36UmK)y ¢axosoi nepedsuwjoi oceimu 6 ymosax
pedhopmysants oceimHboi cucmemu Yrpainu.
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Memoou: meopemuunuil auaniz Haykosux oOdcepen — Ol 3 ACYBAHHA  PIGHA
0ocnidceHocmi npodieMu; NOPIGHAHHS — 3 Memol0 GUBYEHHS HAYKOBUX NiOX00i8 00
D038 A3aHHS NPOOIEMU.

Pezynomamu: oosedeno, wo cyuwacnuii cman nideomoexku 3000y8auie npogecitinoi
ocgimu He NOBHOIW MIpOH 8i0N08I0AE AKMYANbHUM NOMpedam puHKy npayi;
BUOKDEMIIEHO OCHOBHI YUHHUKU HE2AMUBHO20 GNIUBY HA CMAH NiO20MOBKU 8i0N0GIOHUX
Gaxisyie (mpueanuii npoyec gopmysanns cucmemu Gaxosoi nepedsuujoi oceimu ma
CMPYKMYPHI 3MIHU 8 OIANbHOCMI GIONOGIOHUX OCBIMHIX 3AK1a0i8, He3a8epUIeHiCb
3aKOHO0AB4020 Ma BI00OMUY020 HOPMAMUBHO-NPABOBO20 DE2VIIOBAHHA OAHO20 PIGHs
oceimu; HeoOCmamHe QIHAHCY8AHHA 2any3i;, HEOOCKOHANUU MeXAHiZM (OopMyEaHHs.
0epIHCABHO20 3AMOBIEHHS, WO He NOBHOW MIPOI 8i000pajdicac nompebu purKy npayi,
HeOOCmamHsi yyacms pooomooasyié y HopmMysanHi 3micmy oceimu, po38 s3aHHI
npobnem paxosoi nepedsuwoi oceimu, HeOOCMAMHIU KaOposuil NOMeHyial ma
HeOOCKOHANICMb cucmemu Ni08UWeHHs Keanipixayii ma cmadnicy8anHs neoaco2ivHux
npayieHUKi6 moujo).

Bucnosxu: ocnosHumu menoenyismu po3sumky @axogoi nepeosuwoi oceimu €:
3aeepuieHHs npoyecy Gopmy8aHHs HOPMAMUBHO-NPABOGOI 0OaA3u, CMAHOAPMU3AYIs
ni020mosKu 3000y8aui 3a 0C8IMHbO-NPOGeCTUHUM CmYyneHem «MOI00wUll OaKaiaspy,
3aKpPINIeHHs. NPUHYUNIE CMYOEHMOOPIEHMOBAHO020 HABYAHHSL 8 OCBIMHbOMY NpOYeci;
PO3UIUPEHHSL MePedHCT 3aK1A0I8 I3 CYUACHOIO HABYANbHO-8UPOOHUYOI0 THHPACMPYKMYPOIO
ma (opmyearHs €OUHOI cucmemu npoghecitinoi oceimu, axa 6 noeouysaia npoghecitino-
mexHiuHy ma gaxosy nepedsuwyy oceimy, peanizayis HO80i 0eyeHmpaniz08aroi mooei
VAPAGNIHHA Ma (DIHAHCYBAHHA 2aNY3i;, 800CKOHANEHHS AKICHO20 CKIA0Y Neda2o02iuHux
NpayieHUKi8, AKi 30ILCHIOIOMb Ni020MOBKY 3000Y6a4ie 0C8imu.
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Introduction. Reforming the education system of Ukraine is due to
the integration aspirations of the country to the European community, as well
as the need to improve the level and quality of the educational services,
which should increase the competitiveness of graduates in the domestic and
international labour markets. The consequence of this is introducing new
legislation into educational activities, changing the established approaches
to the organization and implementation of the educational process,
developing modern standards for training specialists in various fields,
introducing new levels and types of education, forms of obtaining it, etc.

It should be noted that the consequences of reforming the educational
space involved all the educational institutions of Ukraine, however, it is
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likely the sphere of vocational education underwent the most profound
changes.

The scientific community considers that the system of the vocational
education includes vocational (vocational-technical) training (or vocational
pre-higher education) and higher professional education (Luhovyi and
Talanova, 2017). At the same time, it should be noted that a person may
acquire certain professional competencies at other levels of education.

The two-tier system of the vocational education existed until 2017
when after the adoption of the Law of Ukraine “On Education” the
professional pre-higher education was singled out the system of higher
education as a separate integral part of the education system in Ukraine. The
event gave grounds to assert the expansion of the vocational education
system, the formation of its third link, the professional pre-higher education.

Sources. Topical issues of functioning and developing the vocational
education in Ukraine, training skilled workers for various sectors of the
economy were the subject of research of many scientists, including: V.
Andrushchenko, S. Honcharenko,

M. Zhurovsky, I. Zyazyun, A. Kalensky, O. Kovalenko, L. Korotkova,
V. Kremin, N. Kuzmina, V. Kurok, M. Lazaryev, V. Luhovy, P. Luzan,
L. Lukyanova, N. Nychkalo, V. Radkevych, O. Radkevych, L. Pukhovska,
S. Sysoyeva and others.

V. Suprun and V. Maksymchuk studied the issues of decentralization
and optimization of managing professional (vocational and technical) and
professional pre-higher education in the modern socio-economic conditions;
organizing the educational process in the institutions of the professional pre-
higher education was researched by T. Ravchyna and H. Shemelyuk (2019);
introducing the information technologies into the vocational training was
investigated by M. Horikhovsky, Y. Zhuravel, Y. Tsykalyuk, I. Tarasyuk;
the main directions of the legislative support of the professional pre-higher
education were studied by V. Zeleny and others. However, given the short
period of time that passed since the professional pre-higher education was
singled out into the separate component of the education system, there are
still insufficiently studied questions about determining its place in the
national educational space, as well as the promising areas for its further
development.
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Aim: is to identify the problem issues of functioning the system of the
professional pre-higher education and trends in its development in the
current conditions of reforming the education system in Ukraine.

Methods: theoretical analysis of scientific sources — to determine the
level of research of the problem; comparison — in order to study scientific
approaches to solving the problem.

Results and discussion. According to Article 16 of the Law of
Ukraine “On Education”, “professional higher education is aimed at forming
and developing educational qualifications and it confirms the ability of a
person to perform typical specialized tasks in the particular field of the
professional activity related to performing tasks of the increased complexity
and/or limited management functions characterized by some uncertainty of
conditions and require applying the provisions and methods of the relevant
science field, and ends with the acquisition of the appropriate educational
and/or professional qualifications” (Verkhovna Rada of Ukraine. Legislation
of Ukraine, 2017).

In the pedagogical science, the concept of “trend” means a priority
area in which the development of the particular phenomenon is carried out.
Therefore, in the study the main directions of the development of the
professional pre-higher education in terms of reforming the educational
activities in Ukraine will be analyzed.

One of the trends in the development of the professional pre-higher
education at the present stage is completing the process of its legal definition
and implementing the new legislation in the educational activities in order to
bring the functioning of the professional pre-higher education institutions to
the requirements of the national and European educational space.

As it was noted earlier, in accordance with the provisions of the new
version of the Law of Ukraine “On Education”, professional pre-higher
education was singled out into the independent integral part of the education
system. It led to the situation when technical schools and colleges that trained
specialists at the educational and qualification level of “junior specialist”,
were deprived of the status of higher education institutions of 1st-2nd levels
of accreditation.

These steps at the state level have led to some uncertainty among
teachers and students of technical schools and colleges as for the prospects
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for the further development of this area of education, as the loss of the status
of higher education institutions along with the other unsolved problems may
significantly reduce the number of the potential applicants and, as a
consequence, to the decline of this part in the vocational education.

In order to reform the system of training of junior specialists, bringing
it to the requirements of the national and international regulations, solving
the current problems and increasing the level of the educational services
suggested by technical schools and colleges, as well as complying the norm
of the second paragraph of subppoint 2 of paragraph 6 of Chapter XII of the
Law of Ukraine “On Education”, the draft Law of Ukraine “On the
Professional Pre-Higher Education” was prepared and adopted by the
Verkhovna Rada of Ukraine in June 2019.

This law regulates “the procedure, conditions, forms and peculiarities
of obtaining professional pre-higher education and regulates public relations
arising in the process of realizing the citizen’s constitutional right to
education, rights and obligations of individuals and legal entities involved in
exercising this right, it also determines the competence of the state bodies
and local self-government bodies in the field of the professional pre-higher
education”. In addition, it “establishes the basic legal, organizational,
financial principles of the professional pre-higher education system, creates
the conditions for combining education with production in order to train
competitive professionals to meet the needs of the society, labour market and
the state” (Verkhovna Rada of Ukraine. Legislation of Ukraine, 2019).

According to the provisions of the law, technical schools and colleges,
which previously had the status of higher educational institutions of the 1st
and 2nd levels of accreditation, must be reorganized and “professional
colleges — institutions of the professional pre-higher education or structural
subdivisions of higher education institutions, other legal entities, which
conduct educational activities related to obtaining professional pre-higher
education, may conduct research and/or creative artistic and/or sports
activities, provide the combination of theoretical training with job training”
must be organised on their basis (Verkhovna Rada of Ukraine. Legislation
of Ukraine, 2019). The other types of institutions of the professional pre-
higher education are military colleges for sergeants and vocational colleges
with specific training conditions.
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Training specialists of the educational degree “professional junior
Bachelor” (instead of the current educational level “junior specialist™) able
to effectively carry out practical activities in various sectors of the economy
and to meet employers’ demands in the domestic and international labour
markets must become the main result of the educational activity of
institutions of professional pre-higher education. At the same time, the
possibility of training professional junior Bachelors by some institutions of
the professional (vocational) education is provided, in case of obtaining the
appropriate license and compliance with the standards of the professional
pre-higher education.

The above mentioned legislative changes make an important step in
the process of reforming the professional pre-higher education which will
introduce the conceptual framework of the competence approach in the
educational activities of vocational colleges. The dominant idea of
competence-based learning is to shift the emphasis from the process of
obtaining relevant knowledge, skills and abilities in the particular field to
achieving specific learning outcomes (competences) that determine the
ability of the specialist to effectively perform tasks of the future professional
activity. Therefore, one of the trends in the further development of the
professional pre-higher education which will achieve the set aim, is
improving the quality of the educational services by standardizing students
training of the educational and professional degree of “junior Bachelor”.

At the same time, oner should agree with the opinion of scientists that
at the present stage ‘“‘standardizing competence education in terms of
justification of aims, content, evaluation of competences of students and
graduates of vocational education is still carried out at an intuitive level”
(Kalens’ky et al., 2018, p. 15). The development of standards of the
professional pre-higher education will solve these problems.

Nowadays, in this country standards for training professionals of
various specialties at various levels of education, including the professional
pre-higher education, are actively developed. The standard of the
professional pre-higher education defines the set of requirements for the
educational and professional programmes of the professional pre-higher
education that are common to all the educational and professional
programmes within the certain specialty (Verkhovna Rada of Ukraine.
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Legislation of Ukraine, 2019). It determines the content of the educational
activities, competences and final learning outcomes that must be achieved
by students during training in the specialty within the educational-
professional programme.

The standard of the professional pre-higher education defines the
following requirements to the educational-professional programme: the list
of obligatory general and special competences and results of training
students of the professional pre-higher education; requirements for the prior
education of persons who can start training under this programme; the
amount of ECTS credits required to obtain the professional Bachelor degree
in the relevant specialty; forms of certification of students of the professional
pre-higher education; requirements for the internal quality providing system;
requirements of the professional standards (if any). These provisions are
contained in the Guidelines for the development of the standards of the
professional pre-higher education approved by the Order of the Ministry of
Education and Science of Ukraine of July 13, 2020, No. 918. This normative
document also defines the procedure of developing and asserting the
standards of the professional pre-higher education, the structure and the
recommendations for their developing. It was designed to assist stakeholders
in developing standards and unifying approaches to defining the content
requirements.

The next direction of developing the professional pre-higher education
to ensure the implementation of the competence paradigm, is the
humanization of the education. Its essence is in reorienting the educational
process from the traditional knowledge based approach consisting in
transmitting the necessary knowledge and forming skills within the relevant
specialty to the student-centred educational process where the student’s
personality, educational needs and necessary social skills prevail and they
will allow him to effectively carry out the professional activities and
successfully socialize in the society.

It should be noted that for the first time at the legislative level the Law
of Ukraine “On Professional Pre-higher Education” formulates the concept
of the “student-oriented teaching” and defines it as “the approach to the
educational process, which includes: encouraging students of the
professional pre-higher education to the role of the autonomous and
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responsible entities of the educational process; creating the educational
environment focused on meeting the needs and interests of students of the
professional pre-higher education, including providing opportunities for
forming individual educational plan; building the educational process on the
basis of mutual respect and partnership of students of the professional higher
education and administration, pedagogical (scientific and pedagogical) and
other employees of the institution of the professional pre-higher education”
(Verkhovna Rada of Ukraine. Legislation of Ukraine, 2019).

Among the main principles of the student-oriented educational
activities there are the following: learning as a teacher-student interaction;
mutual understanding in the relationship between them (the presence of
mutual trust, respect; desire to work together); relying on students’ cognitive
activity (expression of their own thoughts; searching for new ideas,
solutions; constructing their own understanding of the objective phenomena
and processes; acquiring new skills, etc.); expanding student’s autonomy,
granting the right to choose; reflective approach of teachers and students to
the processes of teaching and learning; teachers’ and students’ mutual
satisfaction with the educational process (Ravchyna and Shemelyuk, 2019,
p. 201). This will allow students to be active participants in the educational
process and independently choose their own educational plan.

Creating the extensive network of institutions based on the currently
functioning colleges and technical schools and forming the united system of
the professional vocational education, which would combine vocational and
professional pre-higher education is an important trend in the further
development of the professional pre-higher education.

According to the data of the Strategy for the development of higher
education for 2021-2031, as of the beginning of the 2019-2020 academic
year, the number of universities, institutes and academies increased
compared to the 2014-2015 academic year by 1.4% (to 281 institutions)
while the number of technical schools, colleges and vocational schools
decreased by 12.7% (338 institutions), and compared to 1991 — by 51.1%
(Strategy for the Development of Higher Education for 2021-2031, p. 9).
This indicates the continuing trend of increasing the number of higher
education institutions and reducing the number of institutions of the
professional pre-higher and vocational education. The main reason for this
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phenomenon, in the author’s opinion, is the low prestige of working
professions in the society and the desire of applicants for higher education
and their parents to obtain university diploma.

Thus, according to the Ministry of Education and Science of Ukraine
in 2019, 14.7% of graduates of basic secondary education in Ukraine chose
to study in the system of the vocational (technical) education, 64.8%
continued their studies to complete the secondary education in general
secondary education institutions (schools)) and 19.6% school graduates in
the institutions of higher (currently professional pre-higher — the author's
note) education (colleges, technical schools) (Strategy for the development
of higher education for 20212031, p. 9).

Such situation leads to the shortage of skilled workers in the country
and oversaturation of the labour market with higher education institutions
graduates, who have to hold jobs and perform the functions of specialists,
whose training should be carried out by vocational (technical) education
institutions, colleges and technical schools. Given the above mentioned, it is
important to take appropriate measures to change the correlation towards
increasing the share of graduates entering vocational pre-higher education
institutions, compared with those who choose to enter higher education
institutions.

Therefore, in the author’s opinion, there is an urgent need of creating
the network of the educational institutions with modern training and
production infrastructure, which would unite institutions of the professional
pre-higher and vocational education in the unified system of the vocational
education and take into account the needs of regional labour markets for
skilled workers. At the same time, it is necessary to promote at the state level
the need to obtain working specialties and create decent working conditions
and payment for vocational education institutions graduates.

Improving the teaching staff quality of the professional pre-higher
education institutions is a current trend in the development of this component
of education, as one of the main factors influencing the quality of training is
the staffing of educational institutions. The effectiveness of the educational
process, the implementation of the ideas of the competence approach
education, the use of the new teaching and learning technologies directly
depends on the personality of the teacher, their professional and other
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competences, motivation to teach in the new conditions, awareness of the
need for continuous self-development and self-improvement. It is the teacher
who creates the favourable atmosphere for learning, awakens students’
interest in the cognitive activities, motivates them to acquire competences
and future professional activities, helps to meet students’ educational needs
and forms them as self-sufficient, enterprising and creative personalities.

However, there also exists a negative trend that was observed in the
last several years — the transition of qualified teachers from colleges and
technical schools to institutions of higher education or other working places.
Among the main reasons for this phenomenon are the following:
unsatisfactory working conditions, outdated material and technical base, low
wages, low authority of the teacher in the society, etc. Therefore, the state
policy in the field of the professional pre-higher education should be aimed
at raising the interest of teachers of colleges and technical schools in keeping
their positions and involving highly qualified professionals by way of
creating favourable working conditions for them, ensuring the necessary
level of social and legal protection, wages and opportunities for their further
professional development.

Many institutions of the professional pre-higher education are
characterized by the high level of the scientific and/or practical experience
of most teachers and by the insufficient level of their pedagogical skills. For
example, in the institutions of the professional pre-higher education, most
teachers are qualified professionals with the extensive experience in
enterprise or production, but they are not sufficiently aware of the modern
approaches to the organization of the educational process or pedagogical
interaction with students, colleagues, etc. (Ravchina and Shemelyuk, 2019,
p. 205).

For solving this and the other issues related to the development of the
professional competences of teachers of the vocational higher education
institutions in Ukraine, there is a system of postgraduate education, which is
an integral part of the system of continuing adult education.

Researchers see the main tasks of the system of postgraduate
education of the scientific and pedagogical employees as follows:

- improvement of the normative-legal provision of the system of
postgraduate pedagogical education;
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- development of the standards of postgraduate pedagogical
education, focused on the modernization of the system of in-service training,
advanced training and internships of teachers, research and teaching staff and
heads of educational institutions;

- introduction of innovative technologies of pedagogical support
and advanced training of pedagogical employees, scientific and pedagogical
staff and managers of the education system taking into account modern
tendencies of reforming and modernizing the Ukrainian education system;

- promoting the use of the perspective training during in-service
training of teachers, research and teaching staff and educational managers in
accordance with the requirements of the society and the development of the
state (Tolochko, 2019, p. 45).

According to the relevant law, pedagogical staff of the professional
pre-higher education institutions must improve their skills annually. At the
same time, the total amount of the academic hours for advanced training for
five years cannot be less than 120 hours, of which a certain number of hours
must be aimed at improving knowledge, skills and practical skills in working
with students with special educational needs and adult students. The results
of the professional development must be taken into account when attesting
teachers and appointing them to the position or making the employment
contract (Law of Ukraine, 2019).

Conclusions. The state of training students of the professional
education does not fully meet the modern needs of the labour market. Factors
that negatively affect the state of training relevant professionals are as
follows: the long process of forming the system of the professional pre-
higher education and structural changes in the activities of the relevant
educational institutions; incomplete legislative and departmental legal
regulation of the level of education; insufficient funding for the industry;
imperfect mechanism of forming the state order, which does not fully reflect
the needs of the labour market; insufficient participation of employers in
shaping the content of education, solving the problems of the professional
pre-higher education; insufficient personnel potential and imperfection of
the system of advanced training and internship of teachers, etc.

At the same time, government agencies, educational institutions and
other stakeholders take measures to bring the situation in line with the needs
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of the society and the requirements of the domestic and international
regulations in the field of education. This concerns, first of all, developing
and improving the legal framework for providing educational services in the
field of the professional pre-higher education, introducing the competence-
based approach to education, standardizing training, involving business
entities in the development of educational standards. The positive aspect is
that the expert community and scientists are actively involved in the process.
However, some of the outlined issues need further solving.

Based on the analyzed state of functioning the system of the
professional pre-higher education in the modern conditions, the main trends
in the development of this education component can be defined, namely:
completion of the process forming its regulatory framework; standardization
of training students of the educational and professional degree ‘“‘junior
Bachelor”; consolidation of the principles of student-oriented learning in the
educational process; expansion of the network of institutions with modern
training and production infrastructure and the formation of the united system
of the professional education, which would combine vocational (vocational
and technical) and professional pre-higher education; improving the quality
of teachers involved in training students. The identified trends do not cover
all the prognostic areas of developing the system of the professional pre-
higher education, they can be expanded and supplemented in accordance
with the implementation of measures to reform this component of education
and research in the field of the educational activities.
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The relevance of the study is determined by society's demand for advanced pedagogy,
which ensures the formation and development of the future teacher as a creative person,
competent, responsible, able to carry out professional activities at world standards, ready
for continuous professional growth, social and professional mobility.

Purpose: to study the essence and structure of pedagogical skills of the teacher of general
education disciplines of the vocational education institution.

Methods: study of scientific sources — to determine the degree of development of the
problem; generalization and systematization — to formulate own views on defining the
essence of the concept of "pedagogical skills of the teacher of general education
disciplines of vocational education”; structural-component analysis — to identify
components of pedagogical skills of teachers of general education disciplines of
vocational education.

Results: the essence and structure of the pedagogical phenomenon "pedagogical skills of
the teacher of general education disciplines of the vocational education institution” are
determined.

Conclusions: pedagogical skills of the teacher of general education disciplines of
vocational education are justified as an integrative complex personality trait based on
perfect professional and pedagogical competence, and which provides a high level of
self-organization of pedagogical activities through synthesis of knowledge, experience,
values and qualities of the teacher and creative solution of professionally oriented tasks
of students mastering the system of knowledge in the disciplines of general education for
the development of key competencies of future skilled workers; five interdependent
components of pedagogical skills of the teacher of general education disciplines of the
vocational education institution (motivational-value, cognitive, activity, personal-
reflexive, creative) are singled out; the prospects of further substantiation of pedagogical
factors and conditions of effective formation of pedagogical skills of the teacher of
general educational disciplines of the institution of vocational education are determined.

Axmyanvhicmb Q0CHIONCEHHS BUZHAYAEMbCSL 3ANUNMOM CYCHIIbCIMEA HA BUNEPEONCATbHY
neoazoziky, wo 3abe3neuye CMAHOBIeHHs U PO3BUMOK MAUOYMHb020 nedazo2a 5K
meopuoi ocobucmocmi, KOMNEeMeHMHOI, 8i0N08I0ANbHOI, 30amHOi  30IlUCHI08AMU
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npoghecitiny OisabHiCMb HA PI6HI CBIMOBUX CMAHOAPMIB, 20MOB0I 00 NOCMIUHO20
npogecitinoco 3pocmanHs, coyianbHoi ma npoghecitinoi MooiIbHOCH.

Mema: Oocnidxcennss cymi i cmpyKmypu neoacoeiyHoi MaucmepHoCcmi GuK1adayd
3a2a1bHOOCEIMHIX OUCYUNTIH 3aK1ady npoghecitinoi oceimu.

Memoou: eusuenHs HAYKOBUX Odxcepenl — OAs 3 ACYBAHHSL CMYNEHS PO3P0OIeHOC
npobiemu, y3a2anvHenHs U cucmemamusayii — 01 opmynt08aHta 61ACHUX NO2TAOI6 HA
BU3HAYEHHA ~ CYMHOCMI  NOHAMMA  «Nedda2o02iyHa  MAUCMepHICmb  8UKIA0Ayd
3A2aNbHOOCGIMHIX — OUCYUNIiH  3aK1ady  npoghecitinoi  oceimuy,  CMpPYKMYypHO-
KOMHNOHEHMHULL aHaNi3 — Ol BUOKPEMIIeHHSL KOMNOHEHMI8 Nedaz2o2iuHoi MaliicmepHocmi
BUKIA0AYA 3A2ATIbHOOCBIMHIX OUCYUNIIIH 3aK1A0Y npogecitinoi oceimu.

Pezynomamu:  eusnaueno cymmuicme i cmpykmypy neodacoeiyHo2o  ¢heHomeHa
«neodazociuHa MauCmepHicmy  BUKIAO0AYaA 3A2ANbHOOCEIMHIX  OUCYUNIIH  3AK1a0Yy
npoghecitinoi oceimuy.

Bucnoexu: neoacociuny maticmepHicmb 8UKNA0AYA  3A2AIbLHOOCEIMHIX  OUCYUNIIIH
3axknady npocghecitinoi  ocimu  0OIPYHMOBAHO AK  IHMESPAMUBHY  KOMNJIEKCHY
B1ACMUBICIMb 0COOUCOCT, WO TPYHMYEMbCSL HA OOCKOHANIU NPOPECitiHO-Neda02iyHil
KOMNnemeHmHocmi, 3abe3neuye GUCOKULL piBeHb  camoopeauizayii neodazociuHoi
OislbHOCMI 34 PAXYHOK CUHMeE3y 3HAHb, 00C6I0Y, YiHHOCMel | IKocmell nedazoza ma
BUABNAEMBCA Y MBOPYOMY PO38 A3AHHI NPOPeCilino CNPAMOBAHUX 3A80AHb ONAHYBAHHS
VUHAMU CUCEMOIO 3HANb 3 OUCYUNTIH 3A2AIbHOOCEIMHbOI NI020MO6KU 3a0JIsl PO3GUMK)
KIIOYOB8UX KOMNEMEeHMHOCmel MatlOymHIX K8anighikoeaHux poOImMHUKIE, SUOKPEMIIEHO
nAMb  63AEMO3ANEHCHUX MA  63AEMOOOYMOBIEHUX — KOMNOHEHMI8  Nedaco2iuHoi
MaticmepHocmi 8UKIA0A4a 3a2aibHOOCEIMHIX OUCYUNILIH 3aK1a0y Npoghecitinoi ocsimu
(MOMUBAYIUHO-YIHHICHUU, KOSHIMUGHUU, OISIbHICHUL, O0COOUCMICHO-peghieKCusHUL,
KpeamugHO-meop4utl);, BUSHAYEHO NepPCNneKMUBHICMb NOOAIbUO20 O0OIPYHMYBAHHSL
neoaeociunux — axmopie ma YyMo8 e@hexkmusHo20  (YopmMysanHs Nnedaco2iyHol
MaticmepHocmi 8UKIA0AYa 3a2aibHOOCEIMHIX OUCYUNTIH 3aK1ady npoghecitinoi oceimu.

Keywords: professional education, Kmwouosi  cnosa:  npogeciiina  ocgima,
pedagogical  skill,  professional  ¢ms nedazociuna  MAauCmepHicmos,  npogecitino-
pedagogical competence, general educational neoazoziuna KOMNEMeHmHICb,
disciplines. 3a2a1bHOO0CEIMHI OUCYUNTIIHU.

Introduction. The problem of formation of pedagogical skills of the
teacher in our pedagogy is investigated rather actively. Pedagogical skills are
the high level of professional and pedagogical activity, which achieves the
unity of polished skills and abilities to apply psychological and pedagogical
theory in practice and the formed personal characteristics of the teacher,
which determine the effectiveness of the pedagogical process. Pedagogical
skills are manifested primarily in pedagogically appropriate actions and
deeds of the teacher, in the refinement of skills of effective organization of
educational and cognitive activities of students and the formation of
pedagogical communication with all participants in the educational process,
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as well as in the skills and abilities of self-improvement of pedagogical
abilities and other significant professional and pedagogical properties and
qualities. This understanding of the essence of pedagogical skills allows us
to understand pedagogical skills as a complex activity and personal
phenomenon of the teacher, to reveal, in more detail, its internal structure
and correctly determine the ways of its effective formation.

But in modern Ukrainian education, criteria for assessing
effectiveness are being formed and new requirements for ways to build
pedagogical activities are being developed. Pedagogical activity, like other
areas of human activity, is changing. In these changes, modern researchers
identify the following trends: teachers strive for self-analysis of activities,
processes and results of their activities, increasing the complexity of
pedagogical activities and at the same time the formation of creative position
of the teacher in professional activities.

Sources. The works of many scientists are devoted to the study of the
essence of pedagogical skills of the teacher, his/her structure, ways of
formation and development. Scientific research on pedagogical skills was
carried out by Ukrainian and foreign scientists E. Barbina, S. Goncharenko,
M. Golovan, M. Dyachenko, |. Ziaziun, L. Kandybovych,
L. Kramushchenko, I. Krivonos, N. Kuzmina, V. Kutsenko, Z. Levchuk,
V. Luhovy, P. Luzan, N. Nosovets, N. Ostroverkhova, O. Otych, O. Pekhota,
O. Snisarenko, V. Semychenko, A. Subetto, V. Sukhomlynskyi,
T. Sushchenko, N. Tarasevich, M. Yarmachenko and others. The founder of
the scientific and practical direction of research of pedagogical skills of
teachers in the system of secondary and higher education is I. Zyazyun
(1997, p. 30), who defines pedagogical skills as "a set of personality traits
that provides self-organization of high professional activity on a reflective
basis." An important aspect of the problem is the study of the structure of
pedagogical skills, which were considered in the works of I. Ziaziun,
I. Krivonos, N. Tarasevich, O. Kirichuk, V. Madzigon, V. Oliynyk,
N. Kuzmina, A. Shcherbakov and others. I. Andriadi, . Ziaziu, I. Krivonos,
L. Kramushchenko, P. Luzan, A. Markova, N. Tarasevich, N. Telichko,
V. Teslyuk, L. Shovkun and others substantiated the general questions of the
content, methods and ways of formation and development of pedagogical
skills of teachers. However, in our opinion, insufficient attention of scientists
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Is focused on the study of pedagogical skills of teachers of vocational
education institutions.

The research aims to study the essence and structure of pedagogical
skills of the teacher of general education disciplines of the vocational
education institution.

Methods: study of scientific sources — to determine the degree of
development of the problem; generalization and systematization — to
formulate own views on defining the essence of the concept of "pedagogical
skills of the teacher of general education disciplines of vocational
education”; structural-component analysis — to identify components of
pedagogical skills of teachers of general education disciplines of vocational
education.

Results and discussion. The works of many scientists are devoted to
the study of the essence of pedagogical skills of the teacher, his/her structure,
ways of formation and development. Thus, I. Ziaziun considers pedagogical
skills as "the highest level of pedagogical activity, which is manifested in the
fact that in the allotted time the teacher achieves optimal results™ (2000).
I. Ziaziun approach the disclosure of the essence of pedagogical skills from
the standpoint of personal activity approach, in which skills are understood
as "a set of personality traits that provides a high level of self-organization
of pedagogical activities." Among the most important personality traits of a
teacher, scientists include the humanistic orientation of the teacher, his/her
professional knowledge, pedagogical abilities and pedagogical techniques.

It is possible to allocate properties of the personality of the teacher
promoting productivity of pedagogical activity: politeness, attentiveness,
endurance and self-control, flexibility of behavior, humanity, discipline,
kindness, honesty, benevolence, initiative, sincerity, consciousness,
observation, love to children, responsibility, sensitivity, organization,
camaraderie, decency, patriotism, pedagogical erudition, foresight,
principledness, independence, self-criticism, justice, intelligence, courage,
desire for self-improvement, tact, sense of the new, self-esteem, etc. There
Is an opinion that the content of the concept of "pedagogical skills" should
include professional skills, which are the defining elements of pedagogical
skills, giving the teacher's actions depth, thoroughness, meaningfulness
(Ziaziun, 1997; Ostroverkhova, 2006). In the professiogram presented by V.
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Slastenin there are about 107 such skills (the ability to put forward problems;
the ability to find original solutions; the ability to anticipate; etc.). Well-
known Ukrainian scientist, organizer of education, teacher, philosopher I.
Ziaziun notes in the "Encyclopedia of Education™:

"You can be a professionally competent teacher, i. e. free to navigate
in the subject area, systematically perceive and act in pedagogical reality...
have modern pedagogical technologies, but not be a master, you can remain
a good craftsman. To be a master, you need to have personal professional
uniqueness, your style of work, the concept of professional thinking...
Therefore, a true master-teacher has his own author system, his school, his
followers. (Ziaziun, 2008, p.642).

The outstanding Ukrainian pedagogue V. Sukhomlynskyi in the book
"Pavlyska Secondary School™ gives a consonant description of the master-
teacher to I. Zyazyun:

“What does a good teacher mean? This is, first of all, a person who
loves children, finds joy in communicating with them, believes that every
child can become a good person ... knows the soul of a child ... A good
teacher is, secondly, a person who knows well the science on which the
subject he teaches is based, who is in love with this science, knows its
horizon — the latest discoveries, research, achievements ... A good teacher is,
thirdly, a person who knows psychology and pedagogy, understands and
feels that it is impossible to work with children without knowledge of the
science of education. A good teacher is, fourthly, a person who has perfect
skills in one or another work activity, a master of his craft. (Sukhomlynskyi,
1977, p.49-50).

Thus, the master-teacher reveals the highest forms of activity in
professional activities, creative initiative, which is revealed in the
appropriate use of methods and means of pedagogical interaction in each
specific situation of teaching and education (Telychko, 2014, p. 7). When
clarifying the definition of "teacher of general education disciplines", we will
be guided by the specified definition of qualities-characteristics of the
teacher-master.

Let's move on to the definition of pedagogical skills. The essence of
this phenomenon is expressed, as |I. Ziaziun (1997, p. 29) convinces, in the
personality of the teacher, his position, ability to show creative initiative on
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the basis of own system of values. Examining the processes of formation of
the future teacher-master N. Telychko (2014) rightly notes that pedagogical
skills are manifested in the activity, but not reduced to it, are not limited to a
high level of development of special generalized skills. The skills of the
teacher can also be seen as a manifestation of the highest form of activity of
the teacher (in professional activities, in his positions, the ability to show
creative initiative based on the implementation of own value system, in
activities based on humanism and revealed in the appropriate use of methods
and means of pedagogical interaction in each specific situation of learning
and education) (Otych, 2014, p. 7).

After analyzing various definitions of the studied concept, following
scientists (Ziaziun, 1997; Otych, 2014; Semychenko, 2004; Telychko, 2014)
we come to the conclusion that:

— scholars consider this phenomenon from the standpoint of personal
(complex personality traits of the teacher), procedural (manifestation of
activity, creative initiative, reflection), effective (comprehensive solution of
problems of teaching, education, student development, the highest level of
pedagogical activity, the maximum possible — under certain conditions — the
result of solving (pedagogical tasks) approaches;

— this category is a complex semantic structure, and therefore can not
be defined by a single definition, and receives a comprehensive description
in a set of definitions and interpretations;

— inorder to consider in detail the semantic characteristics-formations
of the studied phenomenon, it is advisable to define the accompanying
concepts that scientists use in one way or another in defining the
phenomenon, such as “pedagogical activity", "pedagogical culture",
"pedagogical competence”, "pedagogical creativity".

The analysis of existing psychological and pedagogical works on the
content, essence of the just mentioned categories for further conceptual
separation, content and formulation of the main definition of our study
allows to model the relationship between the characterized pedagogical
categories as follows (Figure 1.1).
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Figure 1.1. Schematic representation of the links between concepts related to
pedagogical skills.

The ideal construct proposed in Fig. 1 reflects our ideas about the
interaction of these phenomena and characterizes their conceptual essence
with the following provisions:

— pedagogical activity of the teacher of general education subjects is
a creative activity, but "pedagogical creativity of the teacher" is a broader
(according to S. Sysoeva) concept, as it includes “creative educational and
cognitive activity of the student” (Encyclopedia of Education, 2008, p. 650),
so these interconnected elements are presented separately in the diagram;

— since pedagogical skills are the highest level of pedagogical
activity, based on the professional competence of the teacher, which, in turn,
is a systemic ability to perform professional activities, the relationships of
this triad show the essence of the studied personality trait from the standpoint
of effective approach;

— pedagogical culture of the teacher has creative origins and is a
necessary concept of organizing pedagogical influences by the master
professional (Ziaziun, 1997), under the conditions of a synthesis of
professional (humanistic orientation, desire for self-improvement, ability to
organize self-education, etc.), universal (good health, intellectual
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development, speech), moral (moral purity, sensitivity, humanity, honesty
and truthfulness, etc.) qualities with his pedagogical competence.

Therefore, having determined the essence of pedagogical skills in
general, we will try to define the concept of "pedagogical skills of the teacher
of general disciplines of vocational education™. Focusing on the just analyzed
definitions, we first determine the closest generic feature of the studied
concept. The results of the above analysis show that scientists define the
most common generic features of the concept of "pedagogical skills™ a set of
properties, ability, individual potential, activity, resource, synthesis of
knowledge, experience and personality, level of teaching, integrative system,
etc.

Focusing on the definition of pedagogical skills by I. Ziaziun, using
the logic of imitation of terms, the closest generic feature (genus proximum)
we choose the integrative complex property of the individual (integrative —
refers to integration, unification); complex —which covers a group of objects,
phenomena, actions, properties; which is a complex of something (Great
Explanatory Dictionary of the modern Ukrainian language, 2009).

The next stage of defining the concept is related to finding the species’
difference (differentia specifica) of the defined concept. Bearing in mind that
the definition should include all the most essential features that distinguish
it from other generic concepts. To do this, we use the specific features of the
pedagogical activities of the teacher of general education disciplines of
vocational education. Teachers of general education subjects provide
students with a complete secondary education. The teaching of social
sciences, humanities, natural sciences and mathematics is held in parallel
with the students' mastery of the disciplines of professional-theoretical and
professional-practical training. The point is that all types of training of future
skilled workers must be systematically combined. And such a combination
is provided through compliance with the requirements of the principle of
professional orientation. The structure of professional and pedagogical
activity of the teacher combines pedagogical and professional (production
and technological) components into a single personal construct, which
allows for purposeful education and development of students, and the
formation of their professional competence, students' qualifications.
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Teachers of general education subjects by means of pedagogical
integration, through the use of inter-disciplinary links provide professional
orientation of teaching general education subjects, form orientations on
future professional activity, develop needs and motives of students for
mastering the profession, and accordingly, the teacher of general education
must at a certain level have the basics of future professional activities of
students, use professional information in the formation of students'
knowledge system in the discipline. Thus, the first essential feature of the
concept is the creative solution of professionally oriented tasks of mastering
the system of knowledge by students in the discipline of general education.

In the theory of I. Ziaziun (1997) it is determined that the basis of
pedagogical skills is professional competence — knowledge of the subject,
methods of its teaching, psychology and pedagogy. The professional
competence of the teacher of general education disciplines (professional and
pedagogical competence — M. K.) is formed in the course of mastering the
educational program, and this process ends with the assignment of the
professional qualification to the graduate. This shows that even in the
conditions of university education, future teachers have elements of
pedagogical skills, and the level of formation of professional and
pedagogical competence of the graduate depends on the "speed of acquiring
pedagogical skills" (Encyclopedia of Education, 2008, p. 643). The point is
that, probably, those graduates who demonstrate high levels of professional
and pedagogical competence have the opportunity to become professional
masters. Thus, the definition of the studied concept should introduce the sign
of "perfect pedagogical competence".

The results of the analysis of existing research (Ziaziun, 1997;
Krasnytska, 2020; Otych, 2014; Semychenko, 2004; Telychko, 2014),
devoted to aspects of teachers' pedagogical skills, show that scientists
unanimously recognize that the master-teacher has a high level of self-
organization of pedagogical activity. This characteristic must also be
recognized as an essential feature of the pedagogical skills of the teacher of
general education disciplines.

The characteristic of the teacher's pedagogical skills — self-
organization of his activity — is based, in our opinion, on the synthesis of
such components as knowledge, experience, pedagogical qualities. We mean
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that, knowledge and qualities of the teacher are synthesized, developed in
parallel with such characteristics as pedagogical abilities, pedagogical
technique.

As noted above, the pedagogical activity of the teacher of general
education subjects is functionally different from the teaching of subjects of
general professional or professional-theoretical training. The point is that in
addition to forming a system of knowledge in a particular discipline, these
teachers must take care of the development of key competencies of future
skilled workers, which are manifested through certain abilities (responsible
for professional activities; work in a team; make decisions independently;
act in unusual situations; plan work activities; adhere to professional ethics;
prevent conflict situations). These abilities, in our opinion, should be in the
field of view of all pedagogical staff of vocational education institutions,
and, above all, teachers of general education disciplines.

Thus, "pedagogical skills of the teacher of general disciplines of
vocational education™ is an integrative complex property of the individual,
based on perfect professional and pedagogical competence, provides a high
level of self-organization of pedagogical activities through synthesis of
knowledge, experience, values and qualities of the teacher and is manifested
in the creative solution of professionally oriented tasks of students mastering
the system of knowledge in the discipline of general education for the
development of key competencies of future skilled workers.

Due to the purposeful formation and diagnostics of levels of
development of pedagogical skills it is necessary to be defined with structure
of this integrative complex property of the person. In Table.1.1 we present
the most typical approaches of scientists to the selection of structural
components of pedagogical skills.

According to the results of the analysis of existing scientific works and
own scientific research we distinguish the following content components:
professional competence, pedagogical skills, humanistic orientation,
pedagogical abilities, pedagogical technique, professional knowledge,
psychological and pedagogical knowledge, pedagogical creativity,
professionally important qualities, pedagogical culture, creative experience,
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The structure of pedagogical skills in the research of scientists

No

Author, source

Structural components

ILA. Ziaziun
(1997)

Humanistic orientation, professional and pedagogical
competence, pedagogical abilities, pedagogical
technique

N.V. Kuzmina,
N.V.Kukhareva
(1976)

Gnostic (related to the field of knowledge of the teacher);
design (outlinesthe goals of training and education, as
well as strategies and means to achieve them);
constructive (reflects the teacher's ability to construct
own activities and the activities of students);
communicative  (characterizes  the specifics of
interpersonal relationships between teachers and
students); organizational (related to the ability to organize
the activities of students and their own activities)
components

0.V.Krasnytska
(2020)

Professional knowledge; pedagogical skills;
professionally importantqualities; pedagogical culture;
pedagogical technique

V.1. Kovalchuk
(2011)

High general culture; humanistic orientation;
professional knowledge and skills; creativity and
pedagogical abilities

E.V.
Bondarevskaya
(1999)

The humanistic position of the teacher in relation to the
subjects of the educational process, the ability to be an
educator; psychological and pedagogical competence and
developed pedagogical thinking; awareness of the subject
taught and mastery of pedagogical technologies;
experience of creative pedagogical activity; ability to
justify one's own pedagogical system (didactic,
methodical, educational); ability to develop an author's
educational project; culture of professional behavior;
ways of self-development; ability to self-regulate own
activities; communication

N.V. Telychko
(2014)

Deontological, axio-acmeological-motivational,
personal-developmental,practical-technological,
cognitive, communicative components

N.N.Tarasevich
(1985)

Ability to make learning material available; creativity in
work; pedagogical and volitional influence; ability to
organize a team; curiosity and love; content and
brightness of language (its imagery and persuasiveness);
pedagogical tact; ability to combine the subject with life;
observation, pedagogical courage. The scientist includes:
organization, efficiency, curiosity, self-control, activity,
persistence, concentration and distribution of attention
into the accompanying individual personality traits of the
teacher.
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pedagogical tact, pedagogical communication, ethics, pedagogical morality,
external culture, speech culture, pedagogical interaction, professional
motivation, creative thinking, pedagogical experiment, interpersonal
competence, ability to teach the educational material, ability to develop
students' interests, organizational skills, ability to predict results of their
work, pedagogical observation, pedagogical imagination, demanding,
simplicity, clarity and persuasiveness of language, the ability to
communicate, to teach educational material clearly, to argue, to lead the
discussion, abilities (scientific-cognitive, didactic, perceptual, suggestive
and expressive), observation, emotional stability, creativity, personal
dynamism, communication, high art of teaching and education, activity,
pedagogical and volitional influence, love for students, content and
brightness of language (its imagery and persuasiveness), ability to combine
the subject with life, pedagogical courage, pedagogical optimism,
pedagogical improvisation, efficiency, self-control, curiosity, persistence,
concentration and distribution of attention, diversity of interests, desire for
professional self-improvement, mastery of innovative pedagogical
technologies, self-teaching, pedagogical erudition, pedagogical thinking,
creative search, individual style of activity, author's handwriting, ability to
teach Z-generation students, digital culture, etc.

Based on the analysis of the above semantic characteristics, it is
proposed to consider the pedagogical skills of the teacher of general
disciplines of the vocational education institution as a unity of five
interdependent components.

Motivational and value component provides high levels of
development of moral and ethical values and personal values of the teacher
(morality, patriotism, civic and family values, natural consciousness, etc.),
positive motives, aspirations to innovative pedagogical activity, sustainable
needs of professional self-development, self-realization, purposeful
development of creative abilities of students; based on the principles of
motivation of achievements, this component is designed to stimulate the
development of creative potential of the subjects of pedagogical interaction —
both teachers and future skilled workers.

The cognitive component presents a system of knowledge in a
particular discipline (or disciplines) of general education (pedagogy,
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methodology, psychology, basics of future professional activity of students);
ability to productively, creatively solve atypical pedagogical situations on
the basis of developed pedagogical abilities (didactic, perceptual, expressive,
communicative, etc.), which involves the teacher's ability to use own
intellectual potential to design effective methods and technologies, to
acquire knowledge and organize productive self-education of students
independently. In addition, this component includes the teacher's knowledge
of the content of key competencies as the goal of complete general secondary
education. In the structure of pedagogical skills of the teacher of general
education disciplines, this component performs an instrumental function.

The activity component provides creative realization of the teacher’s
functions (educational, developmental, informative, illustrative, sense-
forming, diagnostic, differential, stimulating, prognostic, culturological,
psychotherapeutic, recreational) (Semychenko, 2004) thanks to the perfect
professional and pedagogical competence, developed methods of mastering
the teacher's physical, mental, emotional state; voice, facial expressions,
pantomime, as well as techniques and methods of influencing others through
nonverbal and verbal means. In the structure of pedagogical skills of the
teacher of general education disciplines, the activity component performs a
technological function.

The personality-reflexive component takes into account the general
requirements for the personality of the pedagogical worker of the vocational
education institution (Otych, 2014) and is an interconnected set of such
characteristics: emotional and volitional qualities — proper self-control,
persistence, ability to reflect in teaching; high self-demand, self-confidence,
patience, emotionality, emotional sensitivity, emotional stability, etc.;
communicative qualities

— the ability to engage in dialogic interaction, to establish contact with
people, to listen to the interlocutor and take into account his opinion, to
create a favorable psychological microclimate, to predict the results of
psychological impact on students, observation, etc.; organizational
qualities — the ability to manage a group of people, to provoke and develop
their activity, to exercise individual influence in group communication;
ability to plan work, to distribute tasks and check their performance; moral
qualities — humanism, respect for others, tolerance, tact, delicacy, sensitivity,
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kindness, tolerance, honesty, decency, obligation, responsibility, justice,
sense of humor, etc. (Yershova, 2015); ability to determine the reserves of
the further career and personal growth; ability to regulate the activities.

Creative component provides a developed ability of the teacher to
creative search, non-standard solution of pedagogical problems, which is
expressed by such parameters as originality of conclusions, flexibility of
thought, curiosity, skills of transposition, openness, interest in everything
new, ability to generate paradoxical, unexpected decisions (search for new
methods and technologies of teaching and educating the students), the ability
to make decisions in situations of uncertainty, not to be afraid of own
conclusions and bring them to an end, risking their professional careers and
reputations; search-transforming style of thinking; creative imagination,
developed imagination; problematic vision of the situation; the ability to
immerse oneself deeply in attractive activities; desire for inventions,
creativity; interest in mysteries, paradoxes, improvisation. In the structure of
pedagogical skills of the teacher of general education disciplines, the creative
component performs a creative function.

Conclusions. The study substantiates the attributive-relational
definition of pedagogical skills of the teacher of general disciplines of
vocational education as an integrative complex personality trait based on
perfect professional and pedagogical competence, provides a high level of
self-organization of pedagogical activities through synthesis of knowledge,
experience, values and qualities of the teacher and is manifested in the
creative solution of professionally oriented tasks of mastering of the system
of knowledge by students in the disciplines of general education for the
development of key competencies of future skilled workers. There are five
interdependent components of pedagogical skills of the teacher of general
education disciplines of the vocational education institution (motivational-
value, cognitive, activity, personal-reflexive, creative-creative). The
prospects of further substantiation of pedagogical factors and conditions of
effective formation of pedagogical skills of the teacher of general
educational disciplines of the institution of professional education are
determined.
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1.5. AN INDIVIDUAL'S COGNITIVE ACTIVITY PROBLEM IN HISTORY
RETROSPECTIVE
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The research studies the aspects of cognitive activity and the activity in history
retrospection.

The cognition and its study is not something unchanged, once and for all given, but is
something that develops under certain laws. It has long history with the sources in the
most ancient philosophy. At every stage of its development the knowledge is the result of
the history of knowledge, the essence of all human activity forms.

Scientific knowledge has its historically altered morphology. Its historical path analysis
makes it possible to argue its origin from ancient philosophical schools, philosophers of
Ancient India, China, Egypt, the countries of Mesopotamia.

The phenomenon of an individual's cognitive activity is complex and multifaceted.
Scientists argue that cognitive activity is a complicated process of transition from
ignorance to knowledge, from inability to ability, from random observations to systematic
knowledge of the material world, to mastering the scientific truths. At the same time, a
man, mastering new knowledge, affects the world, which, in turn, changes human life.
The research analyses the influence of historical conditions on developing scientific
thought about cognition, cognitive activity.
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The effectiveness of studying students' educational and cognitive activity depends on how
thoroughly the cognitive process is studied and the way its laws and features are used.
The authors emphasise that taking into account the cognition theory possibilities, its
Klondike was set in the Ancient world era and filled with new content rising to a new
level in each generation, allows predicting the problem studying vector and put forward
the hypothetical predictions of its solution.

YV cmammi Oocnidocyromvcs  acnekmu  ni3HABANbHOI  OIILHOCMI, AKMUBHOCMI 8
icmopuunitl pempocnekmu6i. Ili3HanHs i 11020 8UBUEHHS He € HE3MIHHUM, PA3 | HA3ABIHCOU
O0anuM, a s675€ COO0I0 WOCh, WO PO3BUBAEMBCS 3A BUSHAYEHUMU 3aKoHamu. Bono mae
0062y icmopiio, ddicepena aKoi edyms y Hatlopesniuty ginocoghito. Ha kooxxcnomy emani
€8020 PO3BUMKY 3HAHHS — Ye NIOCYMOK ICMOpIi Ni3HAHHS, CYMHICMb 8CIX (POPM H0OCLKOL
oisltbnocmi. Haykoee niznanms mae c8orw icmopuyHo 3mint08any mopgonozito. Ananiz
ICMOPUYHO20 WIIAXY YIET HAYKU OAE MONCIUBICIb CIMBEPONCYBAMU, WO iT GUMOKU Oepymb
CBIll NOYamoK 6i0 cmapooasHix inocogcokux wkin, ¢ginocogie Cmapodaenvoi Inoii,
Kumarw, Ceunmy, «kpain Meconomamii. @enomen ni3HABANGHOI AKMUBHOCMI
ocobucmocmi € CKIaOHUM | 6a2amoacnekKmuum. Yueni cmeepoxcyioms, wo nizHaeaibHa
OislbHICMb A618€ c00010 CKIAOHUL npoyec nepexody 6i0 He3HAHHA 00 3HAHHA, 6i0
HEe8MIHHS 00 6MIHHS, 8i0 BUNAOKOBUX CNOCIEPENCEHb 00 CUCMEMAMU308AHO20 NIZHAHHSL
MamepianvpHo2o c8imy, 00 080]100iHHA HayKosumu icmunamu. Ilpu yvomy noouna,
ONAHOBYIOUU HOBI 3HAHMSA, GNJUBAE HA CGIM, AKUL, Yy C8OM uepey, 3MIHIOE NHOCbKe
orcumms. Y cmammi npoeedenuti aHaniz 6naugy iCmopudHux yMos Ha po36UmoK HayKo8oi
OyMKU Npo NI3HAHHA, NI3HABANLHY aKMUBHicmo. Pe3ynemamusHicms —8u8uenHs
HABYANbHO-NIZHABAILHOI AKMUBHOCMI CMYOeHmMIi8 3aledcums 6i0 mMo20, HACKIIbKU
IDYHMOBHO — OOCNIONCEHO RI3HABANbHULL Npoyec, 5K  BUKOPUCIOBYIOMbC U020
3aKoHoMipHOCmI Ul ocobaueocmi. A8mopom  aKyemmoeamo, WO  6PAXYEAHHS
Modicnueocmeti meopii Ni3HAHHA, HeBUUEPNHI 0dicependa sIKOi 3anoYamKo8yomsCcs ue 8
enoxy aHmuyHoCmi, HanoBHIVIOMbCL HOBUM 3MICIOM MA NIOHOCAMbCS HA HOBULL PiBEHb
KOJCHUM NOKONIHHAM, WO 0A€ 3MO02Y CNPOSHO3Y8AMU HANPAM O0CIIONCeHHs npobiemu i
BUCYHYMU 2inomemuyHi nepeddadenHs ii BUpiueHHs.

Keywords: cognition, an individual's cognitive Kniouosi  cnoea: niznanms,  Ri3HA8ANLHA
activity, cognitive action. AKMUBHICMb, NI3HABAILHA OIANbHICb.

Introduction. Against the background of scientific-and-technological
advance, when the subjective facilitation's role for building up our society is
noticeably increasing, the problem of a person's activity formation is one of
the most actual in pedagogical theory and practice of higher educational
institutions. After all, an individual's purposeful conscious activity changes
the environment, affecting economic, political, inner features of the society
development. These processes determine a person's activity in learning, as
his/her cognitive activity formation correlates to autonomy, initiative,
integrity, willpower and other human traits development. Thus, while
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training a specialist in tax matters not only professional knowledge and skills
shaping should be provided but also building up a true citizen of an
independent Ukrainian state developing, shaping his/her cognitive needs and
inducements for further independent knowledge acquisition and skills
upgrading should be ensured.

Research aim is to study the aspects of cognitive activity in history
retrospective.

Materials and methods. To achieve the aim and solve research tasks
the appropriate, to the authors' opinion, methods are used. They are
theoretical — psycho-pedagogic literature analysis to define the state-of-arts
of the problem in pedagogy theory and practice; analysis, synthesis,
abstracting, compilation for studying the cognitive action aspects, and its
activity in the history retrospective. The researchers' works analysis
proclaims the introduction of terms "knowledge", "cognitive strength™,
""cognitive activity" in pedagogical science while studying the phenomena of
learning, training, training activities. The researchers of didactics problems,
assuming that the learning process is the highest form of human activity,
aimed at identifying new patterns nature and society movement, new
knowledge on nature and social phenomena establishing, showed that in the
training process the digestion of prior-gained knowledge about nature,
society takes place. In this regard, new terms "cognitive activity" and
"training activity" were introduced.

Results and discussions. It should be noted that the content of
students' cognitive activity cannot be compared with the content of a
scientist's cognitive activity. Therefore, on the one hand, to define the
concepts of "cognitive activity" and "training activity", and on the other — to
show their dialectical relationship we accept the concept of “training-and-
cognitive activity" in the following study. Scientific studies are becoming
more complex, more diverse, and their impact cannot depend on cognitive
process thoroughness, its common factors and features use. "Guiding
knowledge to yourself" inevitably extends epistemology and gnosiology
possibilities.

Scientific knowledge has its historically altered morphology. Its
science's historical path analysis makes it possible to argue that its origins
come from ancient philosophical schools, philosophers of Ancient India,
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China, Egypt, the countries of Mesopotamia. Understanding the world
knowledge and ideas development is especially native to the epic of
antiquity. In those times philosophers' doctrines (Heraclius Ephesus,
Democrat, Confucius, Socrates, Plato, Aristotle) the orienting ideas for
researchers in the most difficult life manifestations for following centuries
were embraced. These manifestations — feelings, memory and imagination
Images, associations, passion and individual differences between people
(temperament) — were deduced from the action of external objects on the
organic body and from the material processes — in the middle of it.

Of particular importance was Aristotle theory. It combined
determinism with systematicity principles and psychological knowledge
categories. The approach, nowadays called systematic, determined the
structure a great Greek's thinking. In his theory the determinism,
systematicity and development are indivisible. So, despite the fact that the
problem of cognitive activity in the ancient philosophers is not thoroughly
covered, yet there are very interesting thoughts about its role in cognition in
some scholars' works.

In the Middle Ages education the science was scholastic in nature and
separated from life. Only in the Renaissance era, when new philosophical
schools were formed, "a person became the first principle of being"
(Galuzinskyi, 1995, p. 7), the humanitarian education began to develop
rapidly. The bright representative of the humanists was Yan Amos
Komenskyi. Based on his sensualist epistemology, he considered the main
task of a teacher to develop a student's senses, speech and primary hands-on
skills. At the same time, Komenskyi paid great attention to the disclosure of
causative relationship between the surrounding world phenomena and taught
the students to analyze them. In "Great didactics™ he noted that a person
should be a wise creature; she has "... to explore everything and name and
count everything or know and be able to name and understand everything
that exists in the world ..." (Komenskyi, 1982, p. 283).

An outstanding scientist, philosopher, founder of the New times
experimental science was the Englishman Francis Bacon, who proclaimed
the purpose and essence of studying of the laws of nature, understanding
independent isolated things and their properties. Human knowledge,
according to Bacon, is capable to reveal the secrets of nature and master it in
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that way. He was able to study the cognitive ability, its possibilities,
proclaiming the experience as the only source of human knowledge. It is
Bacon, studying the problems of cognitive activity, drew the attention to the
subjective moments of knowledge and even tried to classify them.

Bacon's follower, the English philosopher-materialist John Locke,
developed the doctrine on experience-based knowledge origin. Locke, like
other empirical philosophers, considered the activity of thinking limited. In
this regard, the cognition method, developed by them, turned into a
combination of methods for building a complex to a simple.

A similar approach to Bacon's and Locke's views is found in the
theories of the French materialists Y. Lametry, D. Diderot, K. Helvetius,
P. Gelbach. But among the materialists there were also rationalists who, in
terms of developing the problem of cognitive activity, interpreted cognition
as a reality reflection in human consciousness; while appreciating the role of
sensory experience. Explaining the cognition as a process that does not
require a qualitative transformation of the source data, the rationalists did not
consider the cognitive activity as a problem.

The impact to knowledge theory was made by idealist philosophers of
the late XVIII and early XIX centuries. Kant, Fitch, Schelling, and Hegel
opposed the old materialism, holding that against underestimating the
cognition activity, in the contemplation drift. The cognition is interpreted by
German philosophers much wider, it is studied not only in relation to natural
subjects, but also in its links with social, ethical and aesthetic phenomena. It
was |. Kant who first raised the issue of cognition activity as an
epistemological problem. According to Kant, a person's cognitive abilities
are manifested in the special forms that subordinate and organize the
knowledge content: Thus, if the old materialists had the dependence of
thinking on feelings as the object of the study, then Kant focused his attention
on sensory visual representations dependence form the "pure” priori forms
of mind (Bendasiuk, 1997, p. 189).

In his works |. Fitkhe considered only the essence of knowledge. At
the same time, he considered the feeling was not a reflection of reality, but a
product of a subject's creativity. The cognition process is considered by
Fitkhe as the process of creating reality and activity as the basis of
knowledge (Kornilov, 1989). The principle of knowledge activity and
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effectiveness was thoroughly investigated by G. Hegel. His "Absolute Idea"
is not only about thinking, but about being. The cognition in Hegel's theory
is represented as self-education (self-development) of "absolute idea".
Comparing Kant and Fitkhe, the problem of cognitive activity is considered
by Hegel more thoroughly. For the first time in history, he introduced the
element of practice into cognition theory. Hegel analyzed the cognition as
active human activity, introduced into the process of social history, in
interrelation with other forms of activity. The search for ways to overcome
the difficulties in education system development in Ukraine makes us turn
to the study and analysis the Ukrainian educators' heritage while formatting
and strengthening the power of the Middle-Age East-Slavic state.

Domestic culture saving and development, education growth, people's
national and religious interests protection as the directions of reformist
ideology were incidental to cultural and educational centres of that time. The
ideological struggle against theocracy of Catholic ideology was led by
brotherhoods as centres for national culture and people's cultural values
protection. Thanks to brethren schools network system the education and
patriotic literature was growing, the Orthodoxy was strengthening as a means
of fighting against the colonial policy of the Polish gentry and the Catholic
clergy. The most significant contributions to these processes were made by
Lviv, Kyiv and Lutsk brethren schools.

The prominent educators of that time were Professors Petro Mohyla,
Joseph Kononovich-Gorbatskyi, Innocentiy Hisel, lonikiy Galyatovskyi,
Lazar Baranovych, Stefan Yavorskyi, Theophan Prokopovych, Georgy
Shcherbytskyi, Heorhiy Konyskyi and others (Khyzhniak, 1988).

P. Mohyla, in his own works, preached ascetic ideals, self-knowledge,
moral self-perfection, unity with God. The Professor of Philosophy I.
Kononovych-Gorbatskyi acknowledged the objectivity of the world and its
cognition, shared the basic doctrine of sensualism that knowledge began with
experience and sensations. In his theory, the main role belongs to the human
intelligence. The professor pointed out the path to the knowledge of God
through the cognitive activity of mind. The theory of cognition by
S. Yavorskyi is based on the principles of I. Hisel's doctrine. By approving
sensational ideas, he admits the possibility of mind existence regardless
sensory datum, brain, body, and believes that logic as science manages
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human mind actions, emphasizing the greatness, power, independence and
activity of a man.

Explaining the theory of cognition for students, Professor H. Konyskyi
emphasized the infinite possibilities of a man in learning the world and
himself. At the heart of knowledge lies the mind: true only that which is
proved and comprehended by reason. Professors of the Kyiv-Mohyla
Academy made a significant contribution to the theory of knowledge,
contributing to the development of scientific thought on the Ukrainian soil
of medieval scholasticism, the Renaissance and Enlightenment.

Graduates from the Academy H. Skovoroda and M. Lomonosov were
the speakers of advanced progressive ideas that contributed to the formation
of a way of vision and comprehension of the world. Promoting the problem
of self-knowledge of a man, H. Skovoroda emphasizes that knowing himself
means to know the logic of the universe, to understand God in himself. The
role of science and education, according to M. Lomonosov, is based on the
materialist worldview, it was not a recipe for learning: in their synthesis, they
were quite a logical, scientific, complete picture. Innovative pedagogical
ideas of M. Lomonosov were designed to create favourable conditions for
the formation and development of cognitive abilities of students. Educational
significance of his legacy is in a progressive, democratic, humanistic
approach to education.

One of the most famous thinkers of that time was Jacob Kozelskyi.
The most important problems of epistemology, psychology, logic, social
philosophy are represented in the original work "Philosophical sentences".
Y. Kozelskyi believed that human knowledge begins with the senses; it is
they who give an impression to the soul. At the highest level, knowledge is
characterized by logical thinking, inherent only to a man. At the sensory
level, certain properties of things are learned, at the highest — the essence of
things, the process and patterns of their development.

The study of cognitive activity is devoted to a significant part of the
scientific work of P. Lodia — professor of Lviv University. In addition to the
adaptation of Western European educational ideas in the Ukrainian spiritual
culture, he directed his efforts to study questions of the theory of cognition
and logic (Gorskyi, 1996).
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The philosophical credo of M. Hohol is romantic perception of the
world. He considered the meaning of human life is in life itself. And there is
no other purpose for a person than real existence (Philosophy, 1995). The
essence of M. Hohol's creative quest was manifested in the rout to knowing
the spiritual essence of a man. The idea of “education™ of the soul, he
contrasted with commitments to human intelligence improvement.

The nineteenth century was marked by enlightenment movement with
the main feature to reach common literacy. K. Ushynskyi's knowledge
doctrine grounds basis of materialist dialectics and the doctrine on feeling
and will lays the basis of the materialist theory for upbringing (Ushynskiyi,
1945). In the centre of Taras Shevchenko's ideas — a person, his/her life
destiny, "... natural inalienable rights inherited from free and heroic
ancestors, inseparability of labour and humanity, freedom and social justice"
(Philosophy, 1995, p. 147). T. Shevchenko's achievements clearly testify to
the high level of his inner needs, clearly defined ideological orientation, and
high aesthetic qualities. T. Shevchenko's worldview ideas became crucial for
his followers, inspiring them to civic service to Ukraine.

Kyiv is the most prominent centre for enlightenment in the mid-XIX
century. Thinkers, striving to combine the ideas of enlightenment and
romanticism, note the role of feelings, human experiences in the inner
activity of a person. A famous figure among the Kyiv Philosophical School
representatives was P. Yurkevych. His study was directed to morality area.
Investigating the process of cognition, he believed that this process is carried
out in three forms: 1) knowledge through representation; 2) knowledge
through concepts; 3) knowledge through the idea.

Mykola Kostomarov, Panteleimon Kulish, Oleksandr Potebnia,
Mykhaylo Drahomanov and other intellectuals of Ukraine made a significant
contribution to new intellectual culture development based on reality
comprehension, social and political life analysis.

M. Kostomarov made a significant contribution to theoretical
substantiation of the Ukrainian idea philosophy, according to which the main
content and direction of the historical process is determined by the people.

At the heart of O. Potebnia’s provisions on a person's cognitive activity
there is language and thinking interrelation (Philosophy, 1995).

73 Jump to Table of Contents>>



THE MEANS OF ENSURING THE QUALITY OF SPECIALISTS TRAINING
IN VOCATIONAL EDUCATION INSTITUTIONS

The creative legacy of the prominent philosopher, sociologist,
historian, and publicist M. Drahomanov concerns a matter of Ukrainian
cultural life various branches. The determinism he defines in the only reliable
way to explain the phenomena. According to him, the highest value is a
person, and the highest criterion is the idea of justice (Drahomanov, 1991).

The main direction of education development in Ukraine at the end of
XIX and early XVIII centuries identified leading tendencies common to new
generation of national conscious intellectuals. Prominent thinkers and socio-
political figures of that time were VVolodymyr Lysevych, Ivan Franko, Lesia
Ukrainka, Volodymyr Vernadsky, Mykhailo Hrushevskyi, Volodymyr
Vynnychenko and others.

Relying on positive knowledge, V. Lysevych's philosophy does not
deny the active role of the subject while cognition. The main object of
I. Franko's and Lesia Ukrainka's philosophy was a person in his/her unity
with nature, the meaning of his/her life, his/her uniqueness, consciousness
and dignity. The views of these artists are echoed in that the purpose of
knowledge to come to the truth (veritas). The veritas, according to I. Franko,
IS the unity of cognition and practical activity methods. I. Franko's and Lesia
Ukrainka's sense of global consciousness marked the peak of a person's
philosophical comprehension of the world through the spiritual-figurative
disclosure of social life contradictions (Philosophy, 1995.). Their artistic
heritage, along with journalistic and scientific works, enriched the Ukrainian
spiritual culture by its content, deepening the development of a person's
cognitive activity problem as an independent component of educational
thought.

As a thinker-scholar, V. Vernadskyi was in that advanced of his time
that only now the one can appreciate the genius of his achievements and
scientific predictions. The scholar initiated the holistic philosophy of the
universe, was one of the anthropocosmism founders as a system that unites
the harmonious whole of the natural-historical and socio-humanitarian
tendencies of science development (Vernadskyi, 1988). At the heart of the
thinker's philosophical worldview is the belief in the power of a person's
activity, in his/her mind.

Among of the Ukrainian intellectuals representatives in the first
decades of the XX century the special place belongs to M. Hrushevskyi and

<<Jump to Table of Contents 74



PART 1. THE MAIN DIRECTIONS OF INCREASING THE EFFICIENCY OF
SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

V. Vynnychenko. M. Hrushevskyi's historical concept represented in 2000
scientific publications on problems of culture, history, education and based
on the principles of systematicity, unity, consistency, historical and logical
in knowledge. The basis of the scientist's approaches to the knowledge of the
historical process — the requirement to follow not priori conclusions from the
eternal and unchangeable principles of human thinking, but inductive search
on the basis of factors that take into account the biological, economic and,
above all, mental factors (Hrushevskyi, 1993).

From the position of development of the problem of cognitive activity
V. Vynnychenko confessed that the direction of philosophical ideas should
be based on searching human happiness (Vynnychenko, 1990). Conceptual
approaches of the artist to society development testify that people are the
main driving force.

The rise of spiritual life is celebrated in the 30s of XX century. Being
in the market for "actual” questions of historical and dialectical materialism
Ukrainian researchers work on the problems of sociology, logic, and
psychology. Despite all the prohibitions the philosophical views of H.
Skovoroda, professors of the Kyiv-Mohyla Academy, philosophical and
socio-political ideas of the Cyril-Methodius Society, figures of the Ostroh
Scientific and Educational Centre were studied. The early socialist period of
Ukraine is characterized by constant discussions, polemics of scientists
about methods and forms of understanding the world, its essence of historical
development, main driving forces, and so on. There was real confrontation
between the orientations of "Moscow" official institutions and the cognitive
interests of Ukrainian researchers.

Modern scientific thought should redefine the scientific heritage of
outstanding scholars, thinkers, and figures of this period: the M. Khvylovyi,
M. Skrypnyk, D. Dontsov, A. Makarenko, V. Lypinskyi, V. Yurynets,
D. Chizhevskyi, O Olzhych (Kandyba), 1. Mirchuk, P. Kopin,
V. Sukhomlynskyi and others, objectively shown their contribution to
cognitive problems development, of spiritual revival issues for the
Ukrainians.

During the 70's and 80's there is a change in the emphasis of
philosophical searches vector; there is a step away the problems of dialectical
materialism to expanding ideological themes. The new problems of
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worldview formation, its connection with scientific knowledge, a man and
nature interaction, methodology, the world creation etc. are explored.

From the standpoint of modern philosophical approaches, the result of
any knowledge is the image as an ideal generalization of an object's essential
relations. There are sensory and rational cognition where the sensory
knowledge is primary. There are three forms of sensory knowledge:
sensation, perception and presentation. With the help of a person's senses
only certain properties of objects, phenomena are known. On the basis of
sensations perception is formed — the integral reproduction of the object. As
a result of repeated perception of an object, the consciousness of a person
can hold him in memory, and if necessary, reproduce a generalized image.
Representation — a generalized image of an object, perceived before. In
general, forms of sensory knowledge reproduce the object in a figurative
form (Philosophy, 1995).

Rational knowledge, in contrast to the sensory, penetrates into the
essence of objects, phenomena, processes. In the same way as forms of
rational cognition, distinguish concepts, judgments and inference. Usually,
concepts are defined as one of the main forms of reality reflection on the
level of abstract thinking, they enable to distinguish those qualities of an
object that cannot be pictured via an image.

Modern cognition theory considers judgment as a process where our
knowledge is shaped, changed and evolved. The combination of several
judgments forms an inference. This form of rational knowledge gives an
indirect and generalized idea of reality and its reflection in human
consciousness. The ability to make the inference is a sign of a person's
intellectual growth. It is important for solving the activity problem the ability
of making inferences is improved as a result of education and upbringing.
Naturally, in cognitive practice, one cannot absolve sensory or rational forms
of knowledge: only combination of these forms phenomena and processes
essence knowledge can make for veritas.

Conclusions. Consequently, the effectiveness of studying students'
educational and cognitive activity depends on how thoroughly the cognitive
process is studied, the way its laws and features are used. Taking into account
the possibilities of the cognition theory, its Klondike was set in the Ancient
world era and filled with new content rising to a new level in each generation,
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allows to predict the problem studying vector and put forward the
hypothetical predictions of its solution.

Prospects for further research may be related to psychological and
pedagogical conditions studying for educational process improvement by
means of activating students' cognitive activity.
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The actuality of education of students in educational institutions of the construction
profile is focused on the creation of specific vital objects (buildings, communications,
sports complexes, bridges and other buidings); the educational process is sensitive to the
emergence of new priorities in education, changes in educational paradigms and the
adoption from mass-reproductive forms and methods of teaching to individual and
creative ones; pedagogues of construction education institutions need to substantiate
modern adequate forms and methods of monitoring the formation of students' current
competencies, which proves the expediency and importance of researching the
methodological features of assessing the quality of specialist training in building
colleges.

The goal: disclosure of methodical features of assessment of the quality of training of
applicants of professional preliminary higher education in colleges of the building
specialization.

The methods: theoretical (study of philosophical, psychological-pedagogical, methodical
literature and normative documentation regarding the researched problem; comparative
analysis, synthesis, classification, generalization regarding the problem and subject of
research), empirical (observation, conversation, study and generalization of the
experience of pedagogical activity).
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The results: a theoretical study of the problem of assessing the quality of training of future
specialists in scientific sources was carried out, the peculiarities of its implementation in
colleges of the building specialization were analyzed.

Conclusions: it was found that the ultimate goal of evaluating the quality of training of
future specialists in colleges of the construction pro building specialization file is an
objective view of the result of training (the formation of the competencies of future
specialists); the peculiarities of the assessment of the quality of the training of specialists
in the colleges of the building specialization are substantiated (predominance of forms
and methods of graphic assessment); it was shown that effective assessment contributes
to the improvement of the educational process.

Axmyanouicms. HABYAHHA CMYOEHMI8 V 3aKknadax ocsimu 0y0ieeibH020 NpoQinio
OpieHmosane HA CMBOPEHHs KOHKPEMHUX JHCUMMEBO BaANCIUBUX 00'ckmig (Dydisenw,
KOMYHIKAyill, CHOpPMUBHUX KOMNJIEKCIB, MOCMI8 MAa IHUWUX CNopyd); 0C8IMHIl npoyec €
YYMAUBUM OO NOSABU HOBUX NPIOPUMEMi8 8 0C8IMi, 3MIHU OCBIMHIX napaouem i nepexooy
8I0 MACOBO-PenpOOYKMUBHUX (POPpM | Memo0ie SUKIAOAHHS 00 THOUBIOYATbHO-MEOPHUUX,
neoazoau 3akaadié oceimu OyodiseibHo20 Npoghinto maoms nompedy 6 0OIPYHMYEAHHI
CYYACHUX A0eK8amHux opm i memoodi6 KOHMPOMO CHOPMOBAHOCII AKMYATbHUX
KOMNemeHmHocmetl  CmMyOeHmis, wo 00800umb  OOYILIbHICMb | BANCIUBICMb
00CNI0AHCEHHSL MEMOOUYHUX OCOOIUBOCIEN OYIHIOBANHHS AKOCMI Ni020MOo6Ku paxisyie y
Koneddcax 06yoisenbHo2o npoginio.

Mema: poskpumms MmemoouyHux 0coOIU8oCmell OYIHIOBAHHA AKOCMI Ni020MOBKU
3000y8auie (haxoeoi nepedsuwoi oceimu y Konedncax oyoieeibHozo npo@inio.

Memoou: meopemuuyni (6usuenHs QhinocopcoKoi, NCUXo1020-neda2ociuHoi, MemooOudHoi
Jaimepamypu ma HOPMAmMuHoi OOKyMenmayii wo0o 00CHioxcy8anoi npobdnemu;
NOPIGHANbHUL  AHANI3, CUHMe3, Kldcugikayis, y3a2anbHeHHs wWooo npobiemu ma
npeomema OOCHIOJHCEHHS), eMnipuyHi (cnocmepedicents, Oecioa, 6uBYeHHs ma
V3a2anvHeHHs 00C8i0Y nedazo2iuHol JiibHOCM).

Pezynomamu: 30iticneno meopemuune 00CHIONHCEHHSA NPOOIEMU OYIHIOBAHHA AKOCMI
ni020MO6KU MAUOYmMHIX (haxisyié y HAyKoBUX Oxcepenax, NpoaHanliz08aHo ocooIusocmi
tlo2o 30ilicHeHHs )y Kolledxcax 0yoigenbHo2o npogino. Bucnosku: 3’sacosamo, wo
KIHYeB8010 Memolo OYIHIOBAHHS AKOCHI Ni020MOBKU MAUOYMHIX haxisyis y KoiedrHcax
0yoisenbHo20 npoghinio € 00’ckmusHe YAGIeHHA NPO  pe3yibmam — HAGYAHHS
(cchopmosanicme  KOMnemeHmHOCmel MauOymHix —cneyianicmig);  0OIPYHMOBAHO
0cobuBoCMi OYIHIOBAHHA AKOCMI Ni020mosKu ¢haxieyie y Koaedicax OyoisenbHO20
npoghinio (nepesasxcanns Gopm i mMemooié epagiuHo20 OYIHIO8AHHS);, NOKA3AHO, WO
epexmugne oYinOB8aAHHS CNPUSE BOOCKOHALEHHIO OCBIMHBO20 NPOYEC).

education, assessment, quality of specialist OYIHIOBANHS, AKICMb NIO20MOBKU (Paxieyis,

Keywords: vocational pre-university “| Kniwouosi cnosa: ¢haxosa nepeosuwa ocsima,
training, graphic method of assessment 2paghiunuil Memoo oyinean.

Introduction. Build is a unique type of activity that accompanies
humanity at all stages of evolution. Even during the years of crisis
phenomena caused by political or economic factors, build continues to
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develop actively, being the driving force of economic growth. In this
connection, there was an objective need for highly qualified technical
specialists. The Occupation builder has always been and will be one of the
most sought-after by society, therefore the problems of effective professional
training of students studying build specialties become particularly significant
in the conditions of the post-war reconstruction of the infrastructure
destroyed by the war.

Sources. The problems of assessing the quality of specialist training in
higher education institutions are in the center of attention of pedagogical
science, as evidenced by numerous conceptual and worldview studies of
domestic and foreign scientists. Evaluation as a specific component of the
educator's professional activity was investigated: I. Bulak, A. Vashchenko,
N. Volkova, Yu. Zhuk, V. Lozova, I. Pidlasy, V. Polonsky, V. Sergienko,
I. Shmygol, and others. The problem of evaluating educational achievements
of students was the focus of attention of S. Babinets, T. Berezhynska,
I. Bulak, N. Vanina (2021), O. Jezhula (2007), S. Kalaur, T. Kanivets,
S. Kretovych, R. Kubanova, L. Kutepova, O. Lokshina, P. Luzana (2021),
L. Lutchenko (2012), I. Mosya (2021), N. Pasichnyk (2012), T. Pashchenko
(2021), O. Sokolyuk, O. Titova (2021) and others. Practically all researchers
of the problems of assessment and quality assurance of professional training
of specialists focused on the results of training, substantiated the essence of
pedagogical evaluation as «the process of establishing the level of
educational achievements of students in mastering the content of an
educational discipline (topic, module, etc.) according to standardized
requirements» (Luzan et al., 2021).

Certain aspects of the use in the evaluation of innovative technologies
were highlighted in the scientific works of leading domestic and foreign
scientists, in particular: H. Agrusti, L. Artemchuk, B. Bell, P. Black,
I. Bulakha, V. Vember, D. Wilmut, L. Dybkova. Also important for our
research were the works on graphic training of students P. Buyanov,
V. Vitchenko, A. Gedzik, I. Goliyad, O. Jezhula, M. Kozyar, T. Olefirenko,
G. Raykovskaya, V. Sydorenko, N. Tytova, M. Yusupova, and others.

However, we believe that the problem of assessing the quality of
specialist training in build colleges has not been sufficiently researched. In
particular, the substantiation of the peculiarities of the evaluation of the
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quality of the training of future construction specialists in the institutions
of vocational pre-higher education, the mechanisms ofthe use of forms and
methods of graphic evaluation of the quality of the training of the future
specialist in the building structure by teaching staff have not been
sufficiently investigated, insufficient attention has been paid to the
implementation of innovative technologies for the evaluation of the quality
of the training of specialists in build colleges. There areno studies in
which the method of assessing the quality of training of future builder
specialists is scientifically substantiated.

The goal of the research consists in the disclosure of methodological
features of the assessment of the quality of training of applicants of
professional preliminary higher education in colleges of the building
profile.

Methods: theoretical (study of philosophical, psychological-
pedagogical, methodological literature and normative documentation
regarding the researched problem; comparative analysis, synthesis,
classification, generalization regarding the problem and the subject of
research), empirical (observation, conversation, study and generalization of
the experience of pedagogical activity).

Results and discussion. Researches of questions of evaluation of the
quality of training of specialists made it possible to find out that its ultimate
goal is the result of training, that is, the formationof competencies of future
specialists. In turn, the evaluation of the development of students'
competencies allows improving the learning process, creating opportunities
for improving the learning process. The methodology for evaluating the
quality ofspecialist training in build colleges includes a set offorms (oral
survey, independent work, control work, dictation, graphic assessment, test,
collogquium, assessment, exam, essay, business game, multimedia
presentation, web quest, portfolio); types (external, mutual, self-assessment)
and methods (oral, written, graphic, programmed, combined, practical,
coaching, assessment method in "invertedlearning", mind map method, case
method, etc.) of evaluating the quality of specialist training that are
implemented in contact and virtual educational environments. The
implementation of the technology for assessing the quality of specialist
training in colleges of the building profile involves ensuring the assessment
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of the formation of all student competencies due to the fact that certain types
of assessment perform different functions (developmental, motivational,
emotional-reflective, warning, corrective, educational, assessment-
diagnostic, informational, planning, educational, differentiating,
generalizing, establishing feedback, prognostic, socializing).

The analysis of the experience of training future build workers makes it
possible to assert that the peculiarities of the quality assessment of the
training of specialists in the colleges of the building profile are the
predominance of forms and methods of graphic assessment. Thus, we will
consider more detailed methods and forms of graphic evaluation of students’
success, future builders.

The analysis of the activities of specialists in the build industry indicates
the need for the structure and content of the graphic training of future
builders in colleges to shift the emphasis from teaching graphic activities to
the formation of graphic concepts. This is explained by the fact that during
production activities, the builder does not have to develop drawings, but
there is a need to correctly read ready-made drawings of certain structures
and build them without mistakes according to these drawings. The success
of such activity directly depends on the level of formation of graphic
concepts in particular and the level of development of thinking and
imagination in general. The process of formation of graphic concepts
requires and occurs during the execution of graphic constructions as a
component of the educational and cognitive activity of a student of graphic
training.

The basis for mastering educational disciplines that form the foundation
of technical training («Engineering geodesy», «Theoretical mechanicsy,
«Resistance of materials», «Building constructures», «Reinforced concrete
and stone structures», «Metal structures», « Wood and plastic constructionsy,
«Architecture of buildings and structures» (including implementation of a
course project), «Technology of construction production» (including
implementation of a course project), «Organization of constructiony,
«Basics and foundations» (including .h. implementation of the course
project)) is a graphic training received in classes in the discipline «Drawing
geometry and engineering graphics», which contributes to the development
of future builders' spatial thinking, without which their design and inventive

<<Jump to Table of Contents 84



PART 2. METHODOLOGICAL BASIS FOR EVALUATING THE QUALITY OF
1 SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

activities are impossible. In addition, disciplines that require graphic training
instill in students such important qualities as accuracy, patience, give skills
to work with reference literature and regulatory and technical
documentation.

The graphic method of assessing the success of construction profile
college students includes the following types of tasks: mini-graphic tasks,
calculation-graphic tasks, individual graphic tasks, multifunctional tasks,
professionally-oriented graphic tasks, complex situational tasks, course and
diploma projects.

In computational and graphic tasks, attention is focused on the
computational part of image construction. In mini-graphic tasks on sketch
images of the necessary products and structures in order to develop students'
graphic competences, their spatial image.

Individual graphic tasks are tasks of a traditional nature that require
careful elaboration of drawings, which are performed as part of independent
extracurricular work and involve the teacher's consultation.

Multifunctional tasks are applied in nature, they are related to the future
professional activity of construction bachelors and require the manifestation
of integral engineering and graphic competence during their implementation.

For diagnostics of the initial level of knowledge (discipline
«Engineering graphy) are applied. Their implementation does not require a
large expenditure of study time, but at the same time gives a comprehensive
picture of the student's readiness to learn new educational material. Mini-
graphic tasks suggest a sketch solution within a limited time and are the most
informative for students' mastery of a certain topic of the discipline,
motivating thoughtful, meaningful mastery of the subject.

It is worth noting that the interactivity of the educational process
involves the activity of students, which consists in their active participation
in the process of evaluating the quality of the performance of mini-graphic
tasks. For this purpose, the teacher provides a mutual assessment procedure
(work in pairs), which consists of students giving each other their previous
scores on a five-point scale, before the exam.

Solutions of professionally oriented graphic problems are used for
current, thematic (periodic) control of the necessary abilities and skills of
graphic activity in the disciplines «Drawingy», «Engineering graphics». The
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selection of professionally oriented graphic tasks should be carried out taking
into account a number of factors. Graphic tasks should: contribute to the
formation of technical and graphic knowledge and skills; have a
professionally oriented practical character; cover the most important
educational topics; to answer equal graphic training of students (Dzhedzula,
2007).

For an example (Example 1), we will present the algorithm for solving
a professionally oriented graphic problem, which involves the construction
of a complex broken section of a part (Figure 1):
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Note. Created by the author.
Figure 2.1 Build of a complex broken section: a, b — visual demonstration of the stages
of solving the problem; ¢ — graphic presentation of the solution to the problem.

1)  analysis of the detail of the part in order to determine the optimal
place for the intersection;

2)  imaginary drawing of intersecting planes: main (profile) and
auxiliary (Fig. 1, a);

3)  todelete of a part of the detail located between the observer and
the intersecting planes (Fig. 1b);

4)  combining the detail’s part cut by the auxiliary cutting plane
with the part formed by the main cutting plane;

5)  projection of the formed figure onto the profile plane of the
projections; design of the result of solving the graphic problem (Fig. 1, c).

For thematic control, it is advisable to propose a problem-oriented task
aimed at drawing out the shape of the object according to the indicated
crosssectional figures (Figure 2).
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Example 2 (discipline «Engineering graphics»). Make a drawing of
the part, the shape of which contains the specified sections (Figure 2).

O14

©co0 O ©oc

a)
Note. Created by the author.
Figure 2.2. Problem-solving condition (a) and possible solution (b).

Computational and graphic tasks test the student'sability to use
mathematical operations when designing image dimensions, the ability to
performcalculations, knowledge of the algorithm of actionswhen designing
an image of standard parts, theability to use regulatory documents to find
the nec essary information, and others. Just as the minigraphics, they do not
require a lot of academic time. An example of such a task is in Figure 3.

Example 3 (the discipline «Fundamentals of calculations of building
structuresy). Calculate the length of braces PO, P1 and P2 of the metal farm
shown in the diagram.

The task has a clearly expressed professional-oriented character, as it
allows you to calculate the required length of profiles’ metal according to the
truss scheme. It should be noted that the task has two methods of solution
(analytical and graphical).

>
R
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5000 4000

O

Note. Created by the author.
Figure 2.3. An example of a calculation and graphic task.
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Students perform computational and graphic work independently and
under the supervision of a lecturer in practical classes. Tasks are performed
step by step, in consultation with the lecturer. After the lecturer has checked
the reporting materials from the calculation and graphic works and corrected
the indicated deficiencies, the calculation and graphic works must be issued
in compliance with the requirements given in the methodical instructions.
Completed works are defended by the student and graded by the lecturer.
During the defense of calculation and graphic works, the student must
positively answer the questions, the main ones of which are given at the end
of the corresponding section of the methodological instructions.

Individual graphic tasks are traditional and involve detailed processing
of the image on sheets of drawing paper of a given format. The result of their
execution is full-fledged drawings of details and structures. These drawings
make it possible to diagnose the quality of the formation of graphic
competence comprehensively. An album of graphic works made by students
during the semester is a kind of portfolio.

A labor intensity of individual graphic tasks is on average from 2 to 6
hours, depending on the complexity of the task and the individual level of
preparation of the student. Individual graphic tasks are type of formative,
since their implementation requires a combination of various types of
activities, such as independent work with regulatory documentation,
calculations, constructions, etc.

Multifunctional tasks are used to assess the quality of specialist
training in colleges of building profile. Such tasks are used for the current
control of the «Architectural and construction designy» section and contribute
to the formation of professionally significant competencies, such as the
ability to read design documentation, readiness to plan and perform work on
the development of the graphic part of project documentation, readiness to
plan and perform work on the development of the graphic part of project
documentation, and others. Example 4 of the task is shown in Figure 2.4.

Performing multifunctional tasks, students learn to think critically,
find errors in ready-made drawings, build the necessary image based on a
visual model or photo, which is valuable from the point of view of
employers. The evaluation criteria for such a task are listed in Table 2.1.
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It can be seen from Table 2.1 that the maximum number of points for
a completed multifunctional task is 5.

For a multifaceted assessment of the quality of professional training,
it is advisable to use complex situational tasks. They combine a
heterogeneous test, computational and graphic tasks and multifunctional
tasks that are connected by one professional situation. Completeness and
correct carry out of a complex task determine the degree of resolution of this
situation and indicate the level of graphic competence of a student of the

Cross out the main facade of
the building, shown in the
figure.

Initial data for drawing
development:

Land level =—1,200;

Net floor level = 0.000;

Floor height = 2,700.

Sizes of balcony windows and
doors are chosen according to
DSTUB V.2.6 -15:2011
“Window and door blocks”

build college.

Note. Created by the author.
Figure 2.4. An example of a multifunctional task from the section
«Architectural and Construction Design»

The main advantage of such tasks is a comprehensive multi-level
assessment of the quality of the formation of graphic competence, as well
as accuracy in identifying gaps in its structure. Disadvantages of these tasks
include the high labor intensity of their development and considerable time
(compared to tests) for carry out and checking.

Competency-oriented tasks, being a type of educational tasks, occupy
a special place in the structure of all components of the process of
professional training, substantive, technological, control and evaluation.
The educational task acts as a method, as a means of learning. In addition,
the solution of the educational task allows to form and develop the internal
motivation of students' educational activities.
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Table 2.1
Criteria of assessment of multifunctional tasks

Indicators Recommended score

The facade is incompletely drawn, with errors, the
requirementsof the State Technical and Technical Service are 1
not met. There are no sizes.

The facade is drawn with errors, the requirements of DSTU

arenot met. There are no dimensions or gross errors in 2
calculations.

The facade is drawn with errors, the requirements of DSTU

are partially met. Most of the dimensions are not set, there are 3

errors in the calculations of the relative marks.
The facade is drawn correctly or with small errors, partially
meeting the requirements of the State Technical Service of

Ukraine. Almost all dimensions are set, calculated with small 4
errors.

The facade is drawn correctly in compliance with DSTU.

The dimensions are calculated and placed correctly. 5

At the same time, the task is nothing more than a unit of learned
educational content. Finally, the solution of educational tasks is a simple
and reliable way of simultaneously checking the quality of both the gnostic
and the active components of student training. Such tasks are built on the
basis of consideration of production situations, aimed at assimilation of
knowledge by topics (sections) of the educational discipline (professional
module), the ability to apply them. They are offered to students in the form
of oral or test task, practical or laboratory.

Depending on the types of future professional activity, tasks of this
type can be oriented towards solving technological, organizational-
management and other issues, and the order of their execution can be
reproductive or problem-searching in type.

A competence-oriented task organizes the student's activity, not his
reproduction of information or individual actions. As an example of a
competence-oriented task, you can consider the task for those who studies
in the field of engineering and builder.

Example 5. 1. Using the «Compendium of standards for consumption
of materials in buildy, calculate the need for materials (dry and taking into
account moisture) for concreting 10 monolithic reinforced concrete
columns with a cross section of 400x400 mm, a height of 4.2 m from heavy
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concrete of class B15. The data in fig. 5. Write the obtained results in the
empty cells of Table 2.2.

2. Pass the technological sequence of performing the main
operations during concreting of monolithic columns. The total number of
operations should not exceed 14. List the operations in the technological
sequence in Table 2.3.

3. Write down in Table 2.4 the requirements for the quality of
heavy concrete for concrete columns.

Table 2.2
The need for materials (dry and moisture-free) for concrete 10 monolithic reinforced
concrete columns

Consumption . . Need for  |Need in materials
The nameof | Per 1 m®of (;rr erggieriglrs dry withmoisture
the materials concrete ; y : materialson | taken into
mIXture or 1 column 10 COIumnS account
Cement
Sand
Rubble
Water
Armature
Table 2.3
Sequence of technological operations during concrete of monolithic column
OB Name of the operation
number
1
2
Table 2.4

Requirements to the quality of heavy concrete for concrete columns

No

The name of the quality parameter | Description of the qualityparameter

A WN|F
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With the introduction of new generation standards, the importance of
independent work increases significantly. The need for it in education is due
to the fact that the development of the subject of professional activity is
impossible outside of the activity in which its goal is independently set,
actions and operations are planned and implemented, the obtained result is
correlated with the goal, methods of activity are adjusted, etc. The subject
position of the student in education becomes the main condition for the
formation of practical experience and, on its basis, the mastery of
competences. This, in turn, requires the appropriate reorganization of the
educational process in terms of the educational component, improvement of
educational and methodological documentation, introduction of new
information and educational technologies, updating of technical and
software support for independent work, new technologies of self-
assessment and current control of knowledge, skills and abilities.

To assess the quality of training of specialists in colleges of building
profile in technical disciplines such forms of self-evaluation are often used:
implementation of drawings, schemes;
implementation of calculation and graphic works;

— solving situational production (professional) problems;

— preparation for business games;

design and modeling of various types and components of
professional activity;

— experimental design work;

— research and experimental work.

In the process of planning independent work, it is advisable to
indicate not the types, but the approximate topic of independent work. At
the same time, the topic should be presented in the form of tasks.

Students should be offered difficult reading material as homework. It
i1s expedient, «having proposed a new educational content as a source
material, to give the task of processing, transforming it into a certain kind
of product with the help of certain independent works and operations,
relying on some knowledge and cognitive skills. At the same time, acquiring
knowledge becomes a necessary condition (means) for solving a specific
educational and professional task (problem)» (Lutchenko, & Pasichnyk,
2012).
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In modern practice, the following types of independent tasks are
common in professional higher education institutions, within which various
research methods are used, including surveys, the use of mathematical
methods of data processing, laboratory observation, experiment,
presentation of the obtained results in the form of a structured text, drawing
up conclusions, etc.

Such forms of knowledge assessment as solving situational tasks and
working with educational cases are quite common. Actually, the
educational case is a description of a specific situation from a certain field
of professional activity, written in an interesting (popular-journalistic) style.
It contains a subject with a certain intrigue, containing a hidden or overt
conflict (interests, positions, actions of various business entities and/or their
consequences). Tables and diagrams illustrating the subject, etc., are often
included in the case description. Sometimes the description of the situation
of the educational case is accompanied by multi-page programs from which
information is selected to solve the problem. Having familiarized
themselves with the content of the educational case, students formulate the
problem, diagnose the causes of its occurrence and substantiate the methods
of solving contradictions (Pashchenko, 2014).

Business games, case-technologies, and the project method are
among the assessment tools within which it is possible to simulate real
professional situations. The main advantages of these tools are: a wide range
of evaluated competencies; the possibility of organizing individual tasks;
evaluation of both the result and the process.

Experience of practical activity, general and professional
competences can also be formed in the process of solving practical
(including project) tasks.

One of the traditional types of project tasks are term papers (projects)
which are independent educational work performed during the academic
semester (course) under the guidance of a teacher and aimed at solving an
individual task or conducting research on one of the issues studied in a
professional module (academic discipline).

In the training of specialists for the construction industry, it is
important to teach the future specialist to acquire knowledge individually,
to navigate well in the flow of constantly changing information, to be able
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to think creatively and critically. A leading role in this for students of
construction specialties is given to course design. Course design is carried
out in the form of a course project or course work. Each student has different
abilities, diligence, desire to achieve maximum results or be satisfied with
some minimum. At the same time, they objectively weigh their capabilities
in performing certain tasks. In this case, it is desirable to give students the
opportunity to independently choose the type of course project, that is, with
a simplified task, a task of medium difficulty or a more difficult task. In
order for a student to receive a high grade, he can complete a course project
(work) of an independent creative nature or per-form a task that
demonstrates in-depth and generalized knowledge. In this case, a different
level of complexity can be achieved not only through individual, more
complex tasks, but also by considering specific additional issues that require
more indepth knowledge and generalizations.

Course design is considered as one of the active forms and methods
of learning that allow developing the creative thinking of young
construction specialists when they solve specific problem situations. It is
appropriate to note the special role of educational design in the development
of the student's ability to perform professional functions in connection with
the integral nature of tasks.

The importance of course design is determined primarily by the fact
that it completes the development of the construction discipline, makes it
possible to systematize the acquired knowledge during lecture, practical and
laboratory classes. It is in course design that the main tasks related to the
field of further professional activity of tomorrow's builders are solved.

In the process of completing the course project, the student applies
all the acquired knowledge from certain and related disciplines. As a result,
this gives the teacher the opportunity to carry out integral control of the
acquired knowledge, to notice and eliminate problems in mastering the
discipline. During the implementation of the course project (work), students
widely use interdisciplinary knowledge obtained during practice; learn to
design various objects; master various methods of calculations; draw
various schemes, drawings; use normative and reference literature,
periodicals to develop skills in working with books and electronic resources,
etc. (Luzan et al., 2021).
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Training plan of specialty 192 «Civil engineering» for certain
construction disciplines, in addition to lecture, practical and laboratory
classes, includes course projects that are considered as a type of educational
work and are performed within the hours allocated in the curriculum for its
study. A characteristic feature of course design is that the main amount of
time is allocated to the student's independent work.

Many years of practice shows that course design, along with lectures,
plays a significant role in the formation of a specialist and is the most
important type of training lessons with students. In the process of course
design, the following is carried out simultaneously: checking the level of
theoretical knowledge, which is accompanied not only by their repetition,
deepening and systematization, but also by developing the skills to use them
when solving certain engineering tasks; formation and consolidation of
students' engineering skills in decision-making and their practical
implementation in the form of relevant design and construction documents.

In almost all institutions of higher education, where educational
programs of the build profile are implemented, the topics of course projects
are issued to students in the format of a general name, that is, they are not
tied to any specific, real object. A student understands that he needs to
develop a conditional task and it is unlikely was implemented in practice,
and may not even be discussed by the scientific community. This
circumstance reduces students' interest in the work being performed. And
on the other hand, the assignment for the course design prescribes specific
parameters of the object being designed, which does not allow the student
to approach the design process creatively, to apply other parameters outside
the assignment based on economic analysis or accepted criteria for the
optimality of the object, etc. With this approach, the student does not have
the opportunity to self-realize his creative and research abilities.

In order to solve this problem, it is necessary that the subject of course
design is based primarily on the needs of the build market of the region, on
the tasks of innovative production, on various scientific and research
developments that are closely related to the discipline being mastered.
Depending on the scope of the course project and the time allocated in the
curricula for its implementation, it is desirable to specify in the assignment
tasks that require a thorough study from the student.
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The approximate topic of coursework for students to choose is
formed based on the planned educational results of the professional module,
and should also have a «task» formulation. The structure, design, training
and defense regulations are determined by the Regulation on course work
(course design) agreed with employers, which is part of the educational and
methodological complex that ensures the implementation of the appropriate
educational and professional program of the educational institution. To
organize the defense of term papers, it is necessary to develop evaluation
criteria that include indicators formed on the basis of planned educational
results (Luzan et al., 2021).

Control over the implementation of the course project is carried out
according to the schedule of control points that correspond to the main
stages of the design (technical task, technical proposal, etc.), at each stage
the use of a certain evaluation tool is provided. At the stage of the technical
task, it is proposed to write an essay (the basis for entering an explanatory
note to the project), a technical proposal to perform a presentation
(justification of analog models, etc.), in the future, the presentation can
become part of the overall presentation of the project, the evaluation of the
execution of sketch and technical projects takes place in form of open
review of works. At the stages of the technical proposal, sketch and
technical projects, evaluation is carried out in the form of mutual evaluation,
during which students fill out specially designed forms, a round table may
be held, etc. The implementation of the working documentation of the
project is evaluated by the teacher in a personal conversation, mutual
evaluation is also possible by organizing the work of a «design bureau»
among students. The form of project protection can also be varied, it can
take place according to the «classic schemey, in the form of a business
game, in the form of "protection at work" (a form of assessment when
project protection takes place within the walls of a construction company),
etc.

It is presented multi-stage evaluation significantly increases the
reliability of the decisions made during evaluation procedures, and allows
monitoring the dynamics of students' educational and professional
achievements over a certain period.
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Modern evaluation systems in professional education require a
change in the position of the lecturer, who before studying a professional
module, an educational discipline, presents the students with an evaluation
system for the results of his is mastery. The position of the student also
changes, who becomes an active participant in the evaluation process,
which contributes to the awareness of the acquired experience of
educational and professional activities and the integration of knowledge and
skills in competence.

Conclusions. It was found that the ultimate goal of evaluating the
quality of training of future specialists in colleges of the building structure
IS an objective idea of the result of training (the formation of the
competencies of future specialists). The peculiarities of the assessment of
the quality of the training of specialists in colleges of the building structure
are substantiated (predominance of forms and methods of graphic
assessment). It is shown that effective assessment contributes to the
improvement of the educational process.
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Relevance is determined by reforming the content, methods, forms, technologies of
engineering education, which is based on the competence approach and necessitates such
diagnostic techniques that would effectively manage personality-oriented pedagogical
interaction, objectively and reliably assess the level of mastery of components of
educational and professional programs by future mechanics, technicians, technologists.
Objective: to develop a methodology for designing and assessing the complexity of
individual learning tasks as a step-by-step procedure based on the analysis of the
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conditions of the proposed educational action and indicators of the novelty of its
implementation by a student of technical college.

The research methodology is based on the unity of activity, system, personality-oriented
and technological approaches, which has allowed to develop a student-centered,
algorithmic (focused on the structure of educational activities) method of constructing
individual tasks for assessing educational achievements of technical college students.
Results: (on the basis of the theory of gradual formation of mental actions), indicators of
the description of educational actions in sequence of their formation are allocated (the
form of representation of the contents of an approximate basis of action to the performer
— the presence of the operation of the transformation of the object in the approximate
basis — the form of representation of the object of action — the form of transformation of
the object of action — the degree of novelty of the action performed for the student);
examples of constructing a system of individual learning tasks of students are given.
Conclusions: the need to formalize the procedure for assessing the complexity of
individual learning tasks of students by using indicators of the approximate basis of
action, executive part and novelty of action for their differentiation from the simplest to
complex, highly intelligent.

AxmyanvHicms 8UHAYAEMbCA PEPOPMYBAHHAM 3MiCMY, Memoois, ¢popm, mexHono2ii
IHJICEeHePHO-MEXHIYHOT 0C8IMU, WO 8i00YBAEMbCS HA OCHOBI KOMNEMEHMHICHO20 NiOX00Y
UL 3yMOBII0E€ NOMpedy 8 MAKUX 0iaeHOCMUYHUX MEMOOUKAX, KL O 003601UNU eheKMUBHO
YAPAGIAmMuU 0COOUCMICHO OPIEHMOBAHOI0 NEOA202IUHOI B83AEMOOIEI0, 00 €EKMUBHO
HAOIlIHO OYIHI08AMU DPIi6EHb ONAHYBAHHSA MAUOYMHIMU MEXAHIKAMU, MeXHIKAMU,
MEXHON02aMU KOMNOHEHMAMU OC8IMHbO-NPOPeCiiHUX NPOSPAM.

Mema: pospobnennsi Memoouku KOHCMPYIOBAHHA U  OYIHIOBAHHA — CKIAOHOCMI
IHOUBIOYANILHUX HABUANLHUX 3A80AHb K NOEMANnHoi npoyedypu, 3ACHOBAHOI HA aHANi3i
VYMO8U NPONOHOBAHOI HABUANLHOI i MA NOKA3HUKIE HOBU3HU 1T BUKOHAHHS CMYOEeHMOM
MEeXHIYHO20 KONe0HC).

Memooonociss docnidsxcennss 6azyemvcs HA €OHOCMI  OINbHICHO20, CUCMEMHOZO,
0COOUCMICHO-0PIEHMOBAHO20 MA MEXHONI02TYH020 Ni0X00i8, Wo 0al0 3M02y po3pooumu
CMYOeHMOYEeHMPOBAHY, ANCOPUMMI308AHY, OPIEHMOBARY HA CIMPYKMYPY HABUANbHOL Oil
MemoouKy KOHCMPYIOBAHHS THOUBIOYANbHUX 3A80aHb OYIHIOBAHHS OCBIMHIX 00CACHEHD
CMYOeHmMi8 MeXHIYHUX KONeOHCI8.

Pezynomamu: na ocHosi KoHyenyii noemanunoco GopmyeaHus po3ymMosux Oiti
BUOKPEMIEHO NOKA3HUKU ONUCY HABYANbHUX OIll Y Ne6HIll NOCIi008HOCMI iX (hopMyeanHsl
(hopma noodanHs 6UKOHABYIO 3MICMOBOT YACMUHU OPIEHMOBHOT OCHOBU Ol — HAABHICTD
8 OpieHmoBHill 0OCHOBI Oii onepayiti w000 mpancgopmayii 06'ekma — ghopma nodaHHs
06’exma 0ii — gpopma mpaucgopmayii 06’exkma 0ii’ — cmynins HOGU3HU OJis1 3000y8aya
oceimu Oii, WO BUKOHYEMbCS), HABCOEHO NPUKIAOU KOHCMPYIOBAHHA CUCMEMU
IHOUBIOYANILHUX HABUATLHUX 3A80AHb CIYOEHMIS.

Bucnosku: 0osedeno neodxionicme opmanizayii npoyedypu oyinO8aHHA CKIAOHOCMI
IHOUBIOYANLHUX HABUANLHUX 3A60AHb CMYOEHMI8 WLIAXOM GUKOPUCMAHHA NOKA3HUKIG
OpPIEHMOBHOI OCHOBU Oii, BUKOHABYOI YACMUHU Ma HOB8U3HU Oii 3a0is ix oughepenyiayii
8I0 HAUNPOCMiWUx 00 CKIAOHUX, BUCOKOIHMENEKMYANbHUX.
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task, student, theory of the formation of mental 3a60anHS, CMYOeHm, Meopis (HopMyeanHs
actions and concepts, estimation, technique. po3yMosux Ol [ NOHAMb, OYIHIOBAHHS,

Keywords: the complexity of the educational m Knwowuosi cnosa: cknaonwicmv Ha84anbLHO20
MemoOouKa.

Introduction. The rapid growth of innovation processes in the
economy and industry, the introduction of interacting high technologies
(telecommuni-cations, information, nuclear, nanotechnology,
microtechnology, biotechnology, engineering, etc.) necessitate significant
modernization of vocational education, including engineering and technical,
and giving this process a systemic character. Based on the ideas of the
competence concept, the technology of training the specialists should change
significantly, the main criterion of which should be the quality of professional
pre-higher education. Naturally, updating the content of technical education,
methods, tools, forms, technologies of mastering modern knowledge by
students should be accompanied by the development of such diagnostic
techniques that would effectively manage personalityoriented educational
process, objectively and reliably assess the level of students' mastery of the
disciplines of the educational and professional program (Artiushyna et al.,
2015).

These positions update the study of didactic problems on the principles,
methods, tools for assessing students' knowledge. The study of tools and
practices of multilevel control of educational achievements of future
specialists in technical specialties is especially important and expedient. This
is primarily due to the complexity of technical facilities and systems, features
of modern professional activity of mechanics, technicians, the need for
purposeful development of creative and technical potential of students and,
accordingly, systematic reliable evaluation of their academic achievements
(Titova, et al., 2019; Pashchenko, 2014).

At the same time, pedagogical science has not yet developed detailed
theories and technologies that can reliably assess the level of mastery of future
Mmechanics’, technicians’ professional skills, abilities, other complex
competencies, defined by educational standards and learning outcomes. The
lack of reasonable, (understandable to the general pedagogical community)
valid diagnostic methods in some way affects the pedagogical practice. In
particular, the tests used today to assess the level of professional competence
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of graduates are often composed intuitively, without a clear analysis of the
actions that a specialist should have according to learning outcomes. In
addition, the level of complexity of the test task is said more than it is
determined in practice: currently there is a lack of specific, practically
grounded methods that can objectively assess the complexity of the
educational (and, therefore, test) task and, consequently, the test as a whole.

Therefore, the problem of developing a methodology for constructing
individual tasks for assessing the academic achievements of future specialists
in technical specialties is extremely relevant for both pedagogical theory and
educational practice.

Sources. According to many scholars, the leading didactic
characteristic of the educational task is its complexity. Some researchers
attribute the complexity of the task to the number of operations to solve it,
other scientists, professing the provisions of psychological theory of activity,
suggest calculating the complexity of the educational task taking into account
levels of thinking and learning (Luzan et al., 2021).

In the scientific work (Naimushyna and Starychenko, 2010), devoted to
the development of technology for estimating the complexity of educational
tasks in Physics, it is proposed to take into account the following factors of
complexity (when calculating): technical complexity (number of actions in
solving problems); cognitive complexity (knowledge of formulas, laws,
processes, creative application of knowledge, etc.); additional complexity
(volume of text, system of equations, unusual problem, proportions, redundant
data, etc.). It is not difficult to see that this approach is quite complex for
practical application, and quantitative estimates of the significance of factors
are plausible.

The algorithm for evaluating the structure and process of the
educational task is substantiated in the dissertation of G. Kyryllova (2001).
Here, the complexity of the educational task is proposed to be calculated by
the following formula:

TD=f(T, K, H, Nh, Na, Nz, Nw),
where the task difficulty function (TD) depends on time (T), number of
attempts (K), frequency of decision making (H), number of erroneous
decisions (Nh), number of correct decisions (Na), number of objects and
operations (Nz, Nw).
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Thus, the technology of estimating the complexity of the educational
task of the just mentioned method is based on serious experimental work
regarding accumulation of statistical data on the results of pedagogical
measurements (task time, number of erroneous and correct decisions, etc.),
which, in our opinion, reduces its practical significance.

We are impressed by the approach to solving this problem by scientists
(Demin, 1990), who associate the complexity of technical objects with the
design features of parts, assemblies or machines. The main positions of this
theory are represented in the following provisions:

— the concept of "complexity" expresses the fact that the object
(system, subject, phenomenon, object) consists of systems, subsystems, parts
of systems, elements. The name itself (complexity) focuses primarily on the
quantitative composition of the object;

— "difficulty" is a subjective reflection of the complexity of the object,
its characteristics in terms of educational and cognitive activities. The
difficulty is determined by the properties of the object under study;

— the carrier of the difficulty is the educational object;

— when selecting the content of training, it is necessary, first of all, to
take into account objective didactic conditions, which determine the difficulty
of technical objects to study (the presence of complex parts in the object;
accessibility of the object for inspection; density of parts, etc.).

The method of determining the difficulty of educational objects by
taking into account the didactic conditions that hinder the educational and
cognitive activities of learners, of course, can be successfully applied where
students are offered to study the design of real technical devices, machines
and equipment. However, it does not take into account the peculiarities of
instructional materials (task conditions), the form of presentation of the object
of educational and cognitive activities, the proposed transformation
operations, the degree of novelty for the student of the action performed, and
SO on.

Thus, in pedagogical theory there is still no clear answer to the question:
in what sequence, by what criteria or indicators to determine the complexity
of educational activities, develop control tasks and, accordingly, evaluate the
results of implementation.
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The research methodology is based on the unity of activity, system,
personality-oriented and technological approaches, which provided an
opportunity to develop student-centered, algorithmic (focused on the structure
of educational activities) method of constructing individual tasks for assessing
educational achievements of engineering students. The activity approach
made it possible to consider the educational process as a complex multilevel
activity, consisting of individual cognitive actions and operations,
characterized by the transition from external practical action to internal mental
action (Galperin, 1957; Talyizina, 1975). The personality-oriented approach
allowed to introduce parameters of novelty of components of action for the
student to indicators of complexity of the educational task. According to the
requirements of the system approach, a set of indicators has been identified
that reflects the student's mastery of the approximate basis of action,
knowledge and skills of the actual implementation of operations to transform
the object. This methodology determines the main task of the studied
phenomenon — to develop a system of individual learning tasks that can
systematically and consistently bring future engineers to higher levels of
knowledge, as well as objectively and reliably differentiate students by levels
of academic achievement. The technological approach helped to develop a
method of designing (and evaluating) educational tasks as a step-by-step
procedure, which first studies and analyzes the nature of the approximate basis
of action (the form of execution of the contents and presentation of operations
to transform the object), then performance indicators, then parameters of
action novelty to establish the level of complexity of the task.

Results and discussion. According to the psychological theory of
activity, the performance of an individual task by a student is a learning action,
which is not only an object but also a means of learning; the ultimate goal of
learning is the ability to perform certain actions. These positions are taken into
account by the theory of gradual formation of mental actions (Galperin, 1957;
Talyizina, 1975), which allows us to identify the structural and functional
(internal) structure of action. The leading provisions of this theory are the basis
for assessing the complexity of educational activities. Let's dwell on these
aspects in more detail.

The dominant position of the theory of gradual formation of mental
actions is that the functional construct of action consists of three components
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— approximate basis of action (ABA), executive and control parts. Proponents
of this theory are convinced that any human action is like a kind of
management microsystem, which includes a tentative part — "governing
body", executive — "working body" and control — mechanisms of tracking and
comparison (Talyizyna, 1975).

ABA is an idea of the performer, his predictions about the composition
and sequence of operations that he must perform. ABA consists of meaningful
and logical parts. The meaningful part of the ABA is information about the
object of action, and the logical part is information about the structure and
nature of the transformations that the student must perform. Indicators of
completeness and forms of its presentation are used to characterize the ABA.
The completeness of the ABA submission is determined by the presence of all
constituent elements of the object of action and the definition of operations for
its transformation. The form of representation of the ABA is determined by
the form of display of the object of action and operations for its
transformation.

Example. Complete ABA in material form — factory instructions for use
of household appliances — washing machine. Note that the instructions
describe the object of action and operations for its application.

The absence of ABA is observed in the following training task: adjust
the gap in the intake valves of the D-240 engine. It is not difficult to notice
that the object of action that needs to be changed is named here, but there are
no operations, tools and technologies of transformations in the given ABA.

Thus, to determine the nature of ABA. two indicators can be used:

1. The form of submission to the performer (pupil, student) of the
contents of approximate basis of action (ABA).

2. Submission of operations for the transformation of the object to
the ABA.

Each of these indicators has different types of implementation. Thus,
the form of presentation of the contents of the ABA to the student can be:

The real object. A teacher or master demonstrates a real object, names
and shows its components.

Picture. The student is given a picture (poster) with the image of the
object, which is as close as possible to its natural state, and the perception of
which does not require special training from the student.
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Drawings or diagrams. To complete the learning task, the student
receives a symbolic image of the object of action. In order to perceive and
comprehend the information carried by such clarity, the student must be
prepared in some way — be able to read and interpret drawings and diagrams.
Possession of such specific skills and abilities is an important indicator of the
level of professional competence of a person in certain professional activities.

Description of the features of the object. It is used when the student has
formed an ideal image of the object of action, and the names of the elements
are consciously associated with their real appearance. But in order to clearly
define the field of activity, the student should be provided with information
about the structure of the object of action, the name of its elements, and so on.

Object name. It can be used when the student is free to operate the
components of the object of action in perfect shape.

Information about the nature and sequence of the operation to transform
the object of action (logical part of the ABA) depends on the form of
representation of the object and may be as follows:

Real transformation. The teacher or tutor demonstrates the
transformation of the object and then asks the student to repeat the practical
steps.

Real transformation with linguistic explanation. The teacher
demonstrates to the student the real transformation of the object, accompanied
by a verbal commentary on the practical demonstration of operations.

Written instructions. The student is shown the sequence of actions and
described the operations for the transformation of the object.

Named operations. The operations to convert the object of the action
are named, but it is not specified how they should be performed. For example:
adjust the chain tension using the offset supports.

There are no instructions.

It may be worse noting, the first two options for presenting the logical
part of the ABA are possible only if the substantive part is presented in
material form.

Let’s note that the ABA can be formulated by the performer or provided
to him from the outside, it is constantly supplemented and improved in the
process of performing the action. Completeness, accuracy and rationality of
ABA are one of the determining conditions for the success of the formation
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of skills for its implementation. ABA differs in the form of presentation of
information: it can be given in textual, graphical or material forms. The
application form of the ABA must correspond to the level of personal
development and the level of training of the learner. For example, it is not
possible to provide information about a complex object of action in the form
of a drawing to students who have not mastered the course "Technical
Drawing".

ABA also differs in the form of its formation: it can be completely
ready-made, and can be formed by the student only independently or by
analogy with similar previous actions. The higher the level of student’s
independence is during the preparation of the ABA, the higher its quality is —
the strength of ideas, ease of transfer to new conditions and so on. It should be
noted that the formation of ABA is a necessary condition, but not enough to
decide that the student has mastered the necessary ability to perform the
action. N. Talyizina (1975), one of the founders of the theory of gradual
formation of mental actions, draws attention to this: "Whatever the quality of
the approximate basis of the action is, and no matter how it is presented — in
the form of ideas or external schemes — it still remains nothing more than a
system of instructions on how to perform a new action, not the action itself.
Our student does not have the action itself yet, he has not performed it at all,
and without performing the action it is impossible for him to learn (p. 64).
Special attention should be paid to the last remark, as in the learning process
some teachers are satisfied with the student's ability to explain how a certain
action should be performed. Let’s note that the student's explanation of the
sequence and conditions for performing the action, learned by him from the
lecture notes or textbook text, is not the actual action, but it is only a
reproduction of its ABA, usually incomplete and inaccurate.

To fully master the action, the student must actually perform its
executive part. Depending on the form of representation and transformation
of the object, there are the following forms of action: material, materialized
(perceptual), verbal (foreign, intralingual), mental.

Therefore, two main indicators are used to characterize the executive
part of the action: the form of representation of the object of action and the
form of its transformation. The form of representation of the object of action
may have the following options:
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Natural object. To complete the learning task, the student is given an
object of action in kind — a real machine, a cut, an animal, a plant, a device, a
seed collection, biological products, etc.

Layouts or models. The student is offered a specially prepared object
for educational purposes, which in a real or simplified form reflects not only
the external form but also the internal essence of the subject, the relationship
and interaction of its elements.

Picture. To complete the task, the student receives a flat image of the
object of action, as close as possible to the natural one.

Schemes and drawings. The object of the action is presented in a
symbolic form, for which the learner must have a certain level of special
training.

Description. The structure and characteristics of the object of action are
presented in the form of text.

Name. Only the name of the object of action is communicated to the
student.

The form of the transformation is related to the form of representation
of the object of action and may have the following options:

Material. Real transformation of the object of action in order to achieve
the desired results. It is only possible if the object is presented as a natural
object, layout or model.

Perceptual. The transformation of the object takes place in the form of
utterance (linguistic description of the procedure) of the contents of the action
in the presence of visual support. It is possible with material and graphic forms
of representation of the object of action.

Verbal. The transformation of an object takes the form of utterance
(linguistic description of the procedure) of the contents of the action. It is
possible if the object is presented in the form of a description and name.

Mental. The conversion of the object takes place in perfect shape
without an external image and ends with a message of the result.

The material form assumes that the object is presented in real form, and
in the process of action its material transformations are carried out: the
machine is disassembled and tested, experiments with chemicals are
conducted, biological medicine is prepared and studied, etc. Perceptual action
differs from material action in the way that the object can be given in material
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(real object, model, layout) or materialized (drawing, poster, stand, table, etc.)
form, and its transformation is carried out visually. The conversion operation
can be described in words. An example of perceptual action is the story of the
operation of an induction motor using its layout or model.

Foreign language action is that the performer performs the entire
operation of transforming an object into an oral (speaking) or written
(describing) form without relying on a tangible or materialized object. That is,
there is no object, it is just named. An example of an action in a foreign
language is a story or description of the structure of a machine or the process
of its operation from memory.

The intralingual form assumes that the performer speaks the operations
if he thinks about their performance. Instead, the mental form of action implies
that the student does not think about the contents and order of operations
during the action.

Table 2.5
Description and examples of actions in material form
. Content of the
Marking action (operation) Exainples
1111 | To repeat (in| 1. After demonstrating and explaining to the teacher
material form) the | the sequence of measuring the density of the
procedure electrolyte with a hydrometer in the banks of the
presented in | battery, repeat the operation.
material form and | 2. After showing and explaining to the teacher the
commented by the | procedure for measuring power and electricity using
teacher. a
wattmeter and an AC electricity meter, repeat the
operation.
1112 | To perform the  1.Draw adiagram of the technological process, which

operation in
material form in
accordance with
the sample shown
in real form or
visually specified

sequence of
actions  without
lin-

guistic
explanation.

is performed by the teacher on the board.

2. After the practical demonstration of the operation of
measuring the quality of the electrolyte by the teacher,
repeat its actions.
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Table 2.5 (continued)

Marking C_ontent o the Examples
action (operation)

1123 | To perform the | 1. To study the characteristics of the engine with
operation in | sequential excitation in idle mode, assemble an
material form | electrical circuit according to the provided scheme.
according to the | 2. Using the manual, select the components of the DC
provided written | motor on the rack.
or oral language
instructions  and
graphic
representation of
the object.

1133 | To perform the 1. After the teacher explains the sequence of actions,
operation in | setvoltage of 12V, 24V, 110V on the output terminals
material form in | of the laboratory autotransformer LATR.
accordance  with T
the  instructions
provided in
writing or orally.

2. Using the written instructions, adjust the clearances
in the valves of the D-240 engine.

1124 To perform the | 1. Demonstrate the sequence of passing the
operation in | intersection by vehicles located on the model.
material form | 2. Assemble the scheme of the experiment (physics,
according to the | electrical engineering) according to the scheme
given command to | provided in the instructions.
act.

1.1.34 To act as material | 1. Assemble the scheme of the experiment from the
form according to | named components according to the verbal
the instructions | instructions.
given in verbal | 2.Using the list of components and parts of the engine,
form and the | select on the racks those that make up the lubrication
named system.
components.
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Table 2.5 (continued)

Content of the

TSI action (operation)

Examples

1144 To perform an 1. Among the lighting devices presented on the
action intangible | shelves, select fluorescent, halogen and LED lamps.
form, knowing
only the name of
the object.

Y YVEO ® é

? T Q’
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2.Perform the electrical circuit of the welding
equipment.

Thus, using the provisions of the theory of gradual formation of mental
actions, we can characterize the learning action on five indicators:

1. The form of submission to the performer of the contents of the
ABA.

2. Presence of operations on transformation of object in the ABA.
3. Form of presentation of the object of action.

4.  The form of transformation of the object of action.

5.  The degree of novelty of the action performed for the student.

Using these indicators, you can give a general description of the actions
in the sequence of their formation, improvement and complexity, both in terms
of characteristics of the ABA and the characteristics of the executive part.

Here is a general description and examples of actions, starting with the
simplest and ending with actions of high intellectual level (Table 2.5).

Listed actions (in Table 2.5) are performed in material form, but they
differ in the level of presentation of the approximate basis. Performing such
actions is very important, because without mastering the object in material
form, it is impossible to form actions of higher intellectual levels. In our
opinion, in the previous and current control, checking the formation of
actions in material form should be mandatory.

Instead, when forming actions in perceptual or verbal forms, tasks can
be used in which the ABA is presented in material form, and the executive
part is carried out in perceptual, verbal or mental forms (Table 2.6).
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It is not difficult to notice that, in the Tables 2.5 and 2.6 (examples),
the complexity of actions changes from the simplest (material) to the most
complex (mental). Naturally, a clear definition of the characteristics of
actions as a learning goal allows to determine the level of mastering the
material, which should be assessed by means of test control (llin et al., 2010).

Considering the indicators of action, it is not difficult to see that their
combination affects the complexity of the educational task, requiring the
learner to implement different levels of educational and cognitive activities.
In view of the above, it is possible to assess the complexity of not only
traditional but also test tasks, and, accordingly, to develop such tests that
would really differentiate students or pupils according to their levels of
academic achievement. This procedure can be formalized by entering the
coefficient of complexity of the action. Let's focus on the quantitative
method of assessing the complexity of educational activities in more detail.

Table 2.6
Description and examples of actions in the perceptual, verbal and mental forms

Contents of

Ly e action (operation)

Examples

1211 | To perform a | 1.After watching the video "Threading™ explain the
verbal operation | procedure for cutting the internal thread with taps
based on the | 2. After the practical demonstration of the technology
material object, | of processing of external cylindrical surfaces by the
commenting on | teacher or master, comment on the rules of
the actions | installation of cutters on a lathe.

performed in the
material form by
the teacher or
demonstrated on
the screen.

2111 | On the object Show on the diagram of the SKIF-310 combine the
presented in the | sequence of passage of the grain straw mass after the
graphic ~ form, | teacher explains the technology of the combine on the
show the order of | current stand.

transformation,
reproducing  a
practical
demonstration of
the teacher or a
fragment of the
video.
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Marking

Contents of action
(operation)

Examples

22.11

To perform the
operation in
verbal form
based on the
external image,
commenting on

Show and explain the order of operation of the
cylinders in the diagram of the engine SMD-62 after
the demonstration by the teacher of its work in
section.

operation in
verbal form
based on the
external image of
the given
command to act.

the actions
performed in
material
form by the
teacher.

1223 | To perform the | Using the diagram and explanation instructions, find
operation in | out and show the path of the oil from the pump to the
perceptual form | valve rocker arm in the section.
according to the
instructions with
a diagram
and verbal
explanation.

1244 | To perform the | 1.Using the layout of the intersection, name the

sequence of traffic.

2.Using the scheme of the combine "SKIF-310",
name the units and aggregates through which the
grain straw mass passes.

3.Name which of the following connection diagrams
of the stator windings of a three-phase induction
motor is made " in star";

A B ¢ A B ¢
a
cofca
53
3 c2
i
al el cl al c2f ca
% ca s * cs les o5 |
O————0
| —

"in the triangle™; "in star and triangle on the terminal
board of the electric motor"
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Table 2.6 (continued)

: Contents of
NERUTE action (operation) SEMEIE
2234 To  perform | 1 Using the assembly drawing of a two-stage reducer
operations IN | (conical-worm) select the details which can be made
perceptual  form | of bronze
according to the
instructions given
in verbal form.
2. Show the device which serves for reduction of
starting current on the diagram
2234 [To perform | 1. Show the diagram of switching the stator windings
operations in | of an induction motor from star to triangle.
perceptual ~ form ¥
according to the /
instructions given [ﬁ
in verbal form. (A [] [:I
3.3.34 To perform | 1. Name the order of movement of the plow unit
operations in | on the slopes.
verbal form by | 2. Name the type of bearing that is installed on the
signs specified in | driven shaft of the belt conveyor.
verbal form. 3. Name the starting characteristics of DC motors.
4344 To perform | 1.Name the parts of the bearing Ne 7306.
operations in | 2. Justify which parts of the worm gearbox should be
verbal form to | made of bronze.
determine certain | 3. Name the ways to connect three-phase motors to a
features singlephase network.
(components) of | 4. Name the main advantages and disadvantages of
the named object. | induction motors.
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Marking

Contents of
action
(operation)

Examples

2444

To perform
operations in
mental form on a
graphically
defined object.

Bearing in mind the principle of operation of a
fluorescent lamp with first-generation ballast, the
switching scheme of which is shown in Fig. 1, explain
what processes take place when connecting an
electrical circuit to the network. What

are the functions of the choke Dr? What is the purpose
of the starter Ct? What is the role of capacitors C1 and
C2

results of
activities in which
these objects are
involved.

2444 To perform
operations in
mental form on a ')Cm
graphically
defined object.
Fig. 1. The scheme of switching on a fluorescent lamp
4444 Forecasting the | 1. Predict how the power consumption in the

workshop will change if incandescent lamps (5 units
130 W, 15 units 110) are replaced by energy-saving
fluorescent lamps.

oW 45w

11w SE5W

BE5W
—
et -
TEW

13W
15wW
29w
26W

—_—

— -
ow
11 -
130W =% -

&z E
2. Explain how the situation will affect the operation
of the mover, in which after the electric motor, put not
a sleevefinger, but cam-disk coupling (Oldem
coupling).
3. Imagine that when designing a single-speed
gearbox with a spur gear, you have decided: make the
gears not of steel 40, but of wood. Explain whether
such a gearbox will be workable, which will change
due to changes in the material of the gears.

Considering the indicators of action, it is not difficult to see that their
combination affects the complexity of the educational task, requiring the
learner to implement different levels of educational and cognitive activities.
In view of the above, it is possible to assess the complexity of not only

traditional but also test tasks, and, accordingly, to develop such tests that
would really differentiate students or pupils according to their levels of
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academic achievement. This procedure can be formalized by entering the
coefficient of complexity of the action. Let's focus on the quantitative
method of assessing the complexity of educational activities in more detail.

The analysis of the indicators described above shows that the simplest
actions are characterized by the following features: the object is presented in
material form; the transformation is performed in material form;
meaningful and executive parts of ABA are set in material form; the action
is performed by the student repeatedly (Ilin et al., 2010).

Thus, 5 indicators of description were used to evaluate this action. The
coefficient of complexity for each of these indicators in the simplest case is
taken as 1. Naturally, if in the future the action is complicated by a certain
indicator, the coefficient should increase by a certain amount.

As a result of theoretical and practical research, we came to the
conclusion that when complicating the signs of action on the indicator **form
of representation of the object'* the corresponding coefficient of complexity
acquires the following values: Ky, = 1, if the object is presented in material
or materialized form; K¢, = 1.1, if it is presented in symbolic form (scheme
or drawing); Ky, = 1.2, if the description of the object is given; Ky, = 1.3, if
the object is just named. If the object of action is not named in the educational
task (the student has to choose it independently), then Kz, = 1.4.

Accordingly, if the transformation of the object is performed in
material form, the coefficient of complexity of the action on this indicator
will be Ky, = 1; at the perceptual form of transformation K, = 1.1; at verbal
form Ky, = 1.2; if mental operations are performed with a given object, then
Kpo = 1.3.

It is accepted that according to the indicator "Form of presentation of
the meaningful part of the approximate basis of action ABA to the student"
the coefficient of complexity acquires the following values: K, = 1.0 if the
student is told that he must perform the learning activity on a real object; if
the student is asked to use a drawing or diagram for this, then K, = 1.1;
description of the features of the object — K¢, = 1.2; the name of the object —
Kzn = 1.3; in the absence of the meaningful part of the ABA in the task
Kzen=1.4.

According to the indicator "Presentation of operations for the
transformation of the object in the ABA™ there is also a rule: the coefficient
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of complexity in the simplest variant of action has a value of K;, = 1.0, and
each variant of complication of action increases its value by 0.1. In
particular, if in the educational task the student is asked to perform the
educational task after the demonstration of actions with their explanation by
the teacher or master on the real object, K, = 1; if the student has to perform
the same task after he has been shown the sequence of actions by the teacher
without explanation, K, = 1.1; when the logical part of the ABA is given
only by the language instruction, Kj, = 1.2; provided that in the task, the
student is listed with operations that he must perform, Ki, = 1.3; if the logical
part of ABA is absent in the task, Ki, = 1.4.

It will be recalled that the values of the coefficients of complexity of
educational activities on four indicators have been determined so far. The
fifth indicator is integrative: it characterizes the learning activity depending
on whether new or repeated for the student are signs of action and
performance of the task as a whole. In view of the above, it was assumed that
if the student has already performed such a task (all signs of action he had
encountered before, he is familiar with the object, did similar operations to
transform it, etc.), the coefficient of complexity of this indicator Kn = 1. If
for the student one sign of action (for example, object) is new, the coefficient
of complexity makes K, = 1.25; if there are two or three new signs of action
in the task, the coefficient of complexity is K, = 1.5 and K, = 1.75,
respectively. Provided that all the signs of the action to be performed and
met for the first time by the student, are completely new to him, the
coefficient of complexity is K, = 2.

The total coefficient of complexity of the action, and, accordingly, the
learning task, can be calculated by the formula:

K; = Ko X Kpo % Kzen X Kip % Ky,
where Ko, Kpo, Kzen, Kip, Kn — coefficients of complexity of the action on the
relevant indicators (llin, Luzan, Rudyk, 2010).

Consider examples of determining the overall complexity of a simple
and complex educational task according to the proposed method.

Example 1. Using the provided drawing with explanation, find among
the located on the rack (section, stand) parts that belong to the depicted
mechanism, select and name them (the action is performed on a known
student object).
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- Coefficient of

No | Performance indicators Chara(i::%rilgsltgsr of the complexity on the

appropriate basis
1 | Contents of ABA Drawings and explanations 1.0
2 | Logical part of ABA Verbal (instruction) 1.2
3 | Object presentation form | Material 1.0
4 | Form of transformation Material and verbal 11
5 | Novelty The action is repeated 1.0
Total coefficient of complexity of action 1.32

Example 2. Name the parts that make up the crank mechanism of
an internal combustion engine (the action is performed with an object that
is already known to the student).

. Coefficient of
Performance indicators Charagter.lstlcs of the complexity on the
No indicator . .
appropriate basis
1 | Contents of ABA Object name 1.3
2 | Logical part of ABA Verbal 1.3
3 | Object presentation form | Verbal (name details) 1.3
4 Form of transformation Mental 1,3
5 | Novelty The action is repeated 10

Total coefficient of complexity of action 2.86

In the first example, the coefficient of complexity of action is K, =1.32.
This educational task is relatively simpler than the second one, in which the
coefficient of complexity of action is K, = 2.86. It is worth noting that if this
action was completely new to the student, the specified parameter of the
complexity of the task would be equal to 5.72.

Conclusions. Based on the provisions of the theory of gradual
formation of mental actions and concepts, the following indicators of the
complexity of the educational task are identified: the form of presentation of
the contents of the approximate basis of action to the performer; the presence
of actions of operations to transform the object in the approximate basis; the
form of presentation of the object of action; the form of transformation of
the object of action; degree of novelty for the student of the action being
performed. The scientifically-grounded methodology of designing (and
evaluating) the complexity of the educational task allows the teacher: to
develop a complex, base of individual educational tasks for pupils or students
on the principle "from simple to complex"”; by purposeful selection of
educational tasks with a certain degree of difficulty to develop educational
and cognitive activities of students from reproductive, executive levels, to
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productive, creative; to assess objectively the competence achievements of
students, determine the level of quality of professional training of future
mechanical technicians, electrical technicians, etc.; to interpret
unambiguously the results of assessment of knowledge, skills and other
abilities of students and effectively to manage the educational process.

Prospects for further research will be related to the substantiation of
the technology of assessing the quality of training of specialists in technical
specialties in colleges.
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Relevance. Adequate functioning of any pedagogical system, including the system of
training specialists in the college, is impossible without feedback, establishing the
effectiveness of the educational process, evaluating the results of competency-based
learning. At the same time, pedagogical science has not yet developed detailed theories
and valid methods that would allow to reliably assess the level of students' mastery of
professional skills, abilities, other complex competencies, defined by educational
standards and learning outcomes.
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The purpose — to substantiate the methodology (for assessing the quality of training
specialists in colleges) on the basis of the analysis of essential characteristics of
pedagogical estimation, features of the competence approach in professional pre-higher
education.

Methods: theoretical (theoretical analysis of scientific sources, study of the requirements
of professional and educational standards, educational programs, analysis of programs
of academic disciplines — to clarify the state of the research problem and determine areas
of scientific research; comparison — to study scientific approaches to solving the problem;
analysis and synthesis — to develop a method for assessing competencies (educational
outcomes), empirical (observation, testing — to determine the validity of tools, making
adjustments to the assessment methodology; didactic experiment — to determine the
importance of the topic and highlight the dominant learning elements).

Results. The essence of pedagogical assessment as a process of establishing the level of
student achievement in mastering the content of the discipline (topic, module, etc.) in
accordance with the standardized requirements is specified. There is a lack of sustainable
approaches to the definition of "pedagogical control”, "pedagogical (educational)
monitoring”, "pedagogical diagnostics”, "pedagogical evaluation”, "assessment",
"verification", "accounting”, "pedagogical measurement” and the others that are closely
related to the above. It is proved that the assessment of the quality of professional training
of specialists in the college should be carried out by comparing the students'
demonstrated knowledge, skills, abilities and other competencies (current state of the
object) with the reference (expected, standardized) results declared in the standards of
professional pre-higher education (educational programs). The methodology for
assessing the quality of professional training of specialists as an algorithm for the
consistent implementation of nine stages — from the establishment of reference learning
outcomes to the production of conclusions about the level of quality of competency-based
learning of students. A method for assessing the formation of skills (other competencies)
of students based on the description of the structural components of professional action
(subject (object); process (procedure); means; conditions; result (product)) is proposed.
Conclusions: The methodology for assessing the quality of professional training of
specialists in colleges makes it possible to determine the real level of compliance of
students’ preparedness with the established regulatory requirements at all stages of
mastering the educational program by applicants. The proposed method of assessing
competencies (educational outcomes) on the basis of didactic differentiation of
professional activities provides an opportunity for interested subjects of the educational
process, no longer intuitively, but purposefully, on a scientific basis, to develop diagnostic
tools, conduct diagnostic procedures and reliable results of testing students'
competencies.

Axmyanvuicms. Adexeamue QyHKyiony8anHs 6y0b-aKoi neda2ociyHoi cucmemu, 30Kpemda
I cucmemu ni02omoeKku haxisyie y Kouedx ci, HeModciuge Oe3 360pOMHO20 38 'A3KY, Oe3
6CMAHOBNEHHA  eheKMUBHOCMI  0CBIMHLO20 NpoYecy, OYIHIOBAHHA  pe3Ylbmamis
KOMNEemMeHmMHICHO-0PIEHMOBAH020 HA8YAHHS. BoOHOuYac nedacoziunoio HAykow uje He
Hanpaybo8ano OOKIAOHUX Meopill | 8aNiOHUX MemOOUK, AKi 6 0asanu 3mMo2y HAOIUHO
OYIHIOBAMU Di6EHb ONAHYBAHHA CMYOEHMAMU NPOQeCiliHUMU YMIHHAMU, HABUUKAMU,
IHUWUMU  CKAAOHUMU KOMNEMEHMHOCMAMY, 6USHAYEHUMU OCEIMHIMU CMAaHOapmamu
pe3yibmamamyt Hag4aHHsa. 3 021310y Ha ye, NOCManad HeoOXiOHicmb y pO3poOaeHHI
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HAOIHOI, cucmemHoi i 00CMYNHOL' Y NPAKMUYHOMY 3ACMOCYBAHHI MEMOOUKU OYIHIOBAHHSL
AKOCMI Ni020mosKuU (haxisyis y Ko1eoHcax.

Mema — na ocHo8i aHanizy CYMHICHUX XAPAKMEPUCMUK Neda2ociyHo20 OYIHIOBAHHS,
ocobnugocmeti  KOMNEMEHMHICHO20 — NioxXody y  paxositl nepedsuwiti  oceimi
00TpYHMY8aMU MEMOOUKY OYIHIOBAHHS AKOCMI NI020MOBKU (axisyie y KO1e0HCcax.
Memoou: meopemuuni (meopemuyHull aHANI3 HAYKOBUX OdiCepell, BGUBYEHHA BUMO2
npoecitinux i 0C8IMHIX CMAHOAPMIs, OCGIMHIX NPOSPAM, AHALI3 NPOSPAM HABUATILHUX
OUCYUNTITH — 3A015 3 SCYBAHHS CIAHY NPOOIeMU OOCTIONCEHHS MA BUSHAYEHHSL HANPIMIB
HAYKOB020 NOWLVKY, HNODIGHAHHS — 3 Memolo 6UBUEHHSA HAVYKOBUX NiOX00i8 w000
PO36’3aHHA NpoOemMu;, aumaniz i cuumes — OJisl PO3POONEHHS Memody OYIHIOBAHHS
KoMnemenmHocmeti  (OC8IMHIX — pe3yibmamie);  eMRuIpuuHi  (ChOoCmepexdCceHHsl,
Mecmy8anHs — Ol BU3HAYEHHS BANIOHOCMI [HCMPYMEeHmMAapilo, 6HeCeHHs KOPEeKmus y
MemOoOUKy OYIHIOBAHHS, OUOAKMUYHUL eKCNepUMEeHmM — OJisl BUHAYEHHS 8A20MOCMI
NUMAHb memMu ma GUOLLeHHSI OOMIHAHMHUX HABUATbHUX eJleMeHmIs).

Pezynomamu. Konkpemuzosano cymmuicms nedazociuno2o OYIHIOBAHHA AK Hpoyecy
BCMAHOBNEHHS DI6GHA HABUANLHUX OOCACHEHb CMYOeHmMa/cmyo0enmie 6 080100iHHI
3MICIMOM HABYANLHOI OUCYUNTIIHU (meMuU, MO0V ma iH.) 8i0N0BIOHO 00 YHOPMOBAHUX
sumoe. Koncmamogano 6pak cmanux nioxooig 00 8U3HAYEHHS NOHAMb «Ne0a2ociyHull
KOHMPOAbY, «Neda2ociunuii (0C8IMHIN) MOHIMOPUHEY, «NedazociuHa O0iacHOCMUKAY,
«nedazociune  OYIHIOBAHHAY,  «OYIHKA»,  «Nepesipkay»,  «00OniK»,  «nedazociune
BUMIPIOBAHHSL) MA THWUX, WO MICHO NO8 A3aHI 3 HA38aHUuMU. [[06e0eHO, W0 OYIHIOBAHHS
AKocmi npogecitinoi niocomosku axisyie y KoneoHci Mae 30iUCHIO8AMUC ULISAXOM
3icmaenenus  0eMOHCMPOBAHUX — CMYOEHMAaMU  3HAHb, YMIHb, HABUYOK,  IHUIUX
KOMnemenmHuocmet (aKmyaibHuti cmax 00 °€kma), 3 emaloHHUMU (OYiKy8aHumu,
VHOPMOBAHUMU) De3yTbmamamil, 3d0eKIapO8aHuUMU 8 CMaHoapmax @axoeoi nepeo
suwoi oceimu (oceimuix npocpamax). QOIPYHMOBAHO MEMOOUK) OYIHIOBAHHS SKOCMI
npogecitinoi niocomosku (axisyis K arcopumm nOCii008HOI peanizayii 0eg’asmu emanis
— 810 6CMAHO0GIEHHS eMANOHHUX Pe3VIbMamie HaguyaHnHs 00 NPOOYKYBAHHS BUCHOBKIE NPO
pigens AKOCmi KOMNEeMeHMHICHO-0PIEHMOB8AHO20 HABUAHHS CIYOeHmi8. 3anponoHo8aHo
Memoo OYIHIOBAHHS CHOPMOBAHOCMI YMIHb (IHUUX KOMNEemeHmHoCcmell) cmyoenmie Ha
OCHOBI ONUCY CMPYKMYPHUX KOMNOHenmi8 npoghecitinoi 0ii (npedmem (06 ’exm), npoyec
(npoyedypa), 3acobu; ymosu, pe3yibmam (RpooyKn).

Bucnosxu: Obrpynmosana memoouxka OyiHIO8AHHA AKOCMI Npogecitinoi nid2omoexu
Gaxisyie y KoneoxHcax 0ae MOMCIUBICMb GUHAUUMU DealbHULl PiBeHb BION0BIOHOCMI
ni020MoeIeHoCcmi cmyoeHmie 8CMAHOBIeHUM HOPMAMUBHUM BUMO2AM HA 6CIX emanax
onamysamHs — 3000yeauamu  OC8IMHLOIO  NPOSPAMOIO.  3anpONnOHOSAHUL  Memoo
OYIHIOBAHHS KOMNemenmHocmel (0C8imHuIX pe3yibmamis) HA OCHO8I OUOAKMUYHO2O0
ougepenyirosants npogheciinux Oill HAOAE MONCIUBICMb 3AYIKABNEHUM CYO €EKmam
0CBIMHbLO2O Npoyecy 6xce He IHMYImueHo, a YLIecnpsamMo8aHoO, HA HAYKOSIl OCHOBI
Ppo3pooumu 0iacHOCMUYHUL THCMPYMEeHmapil, npogecmu 0iaeHOCMUYHI Npoyeoypu U
ompumamu 06 €KMusHi, HAOTlHI pe3yIbmamu nepesipKu KOMNemeHmHICHUX 00CACHEHb
cmyoeHmis.

Keywords: professional pre-higher education, Kniouosi cnosa: ¢paxosa nepedsuwya oceima,
quality of professional training, pedagogical AKICMb nPopeciiinoi nid2omoexu, nedazoziume
assessment, method of competence assessment, OYIHIOBANHS, MEMOO OYIHIOBAHHSL

reference learning outcomes. KOMNEmMeHmHoCmel, emaioHHi pe3yibmamu

HABYAHHA.
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Introduction. Rapid changes in the techno sphere, the dynamic
introduction of innovative technologies in all sectors of the economy
necessitate a significant reform of the established system of training
technicians, technologists, managers in institutions of professional pre-
higher education. Modern normative educational documents indicate the
need to significantly change the conceptual principles of organization of the
educational process, where the personality of the student, his interests, needs,
inclinations and preferences should be in the center. From a simple consumer
of scientific and technicaltechnological information, a performer of
exclusively reproductive tasks of mastering future professional activity, the
applicant has the main advantage to give away independent educational
work, purposeful development of creative abilities and inclinations. That is
why, modern professional education, in particular professional pre-higher
education, is dynamically moving to the models of competence-oriented
learning, which allow to train versatile, highly qualified, competitive
professionals, capable of professional self-improvement, self-realization. At
the same time, the control of students' competence achievements and
objective assessment of the quality of their professional training become
especially important.

Instead, the system of monitoring the learning outcomes of vocational
education applicants, established for years, is based on outdated principles
and methods, can not provide an authentic, reliable assessment of the quality
of their training. The reasons for this negative phenomenon are due to the
complexity of methodological (understanding of the essence of the quality
of training specialists by the pedagogical community ), didactic (what
principles, rules, conditions should be followed when assessing the quality
of training technicians, technologists, managers, etc.), methodical (what
methods, technologies, tools should be used to measure the level of quality
of professional training of applicants for professional pre-higher education)
problems.

It should be noted that pedagogical science has not yet developed
detailed theories and valid methods that allow to reliably assess the level of
students' mastery of professional skills, abilities, other complex
competencies, defined by educational standards and learning outcomes. In
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view of this, there is a need to develop a reliable, systematic and accessible,
in practice, methodology for assessing the quality of training specialists in
colleges.

Sources. It is worth noting that there are a number of regulations that
contain references to models, procedures, and order for ensuring the quality
of training specialists in colleges. In particular, the Law of Ukraine "On
Education" specifically states that the quality of education is the compliance
of learning outcomes with the requirements established by law, the relevant
standard of education and / or the contract for the provision of educational
services. Along with this concept, the quality of educational activities is
defined as "the level of organization, provision and implementation of the
educational process that ensures the acquisition of quality education and
meets the requirements established by law and / or the contract for
educational services." It is assumed that the assessment of learning outcomes
(external, independent) should be carried out on the principles of validity
(validity and suitability of assessment methods and technologies for specific
purposes), openness and transparency, objectivity, reliability, accessibility,
responsibility.

In turn, the Law of Ukraine "On Professional Pre-Higher Education”
declares that the main criterion for the effectiveness of this educational unit
is its quality — compliance of the conditions of educational activity and
learning outcomes with the requirements of the legislation and the standards
of professional pre-higher education. Section IV emphasizes the need to
ensure the relevance, reliability, transparency and objectivity of the
evaluation of the quality of educational activities.

The Concept of Quality Assurance in Higher Education, prepared as a
result of the Tempus project "TRUST" "National system of quality assurance
and mutual trust in the system of higher education of Ukraine", states that
the development of quality concepts and national concept of quality
assurance, value systems in accordance with the best European standards,
increasing student motivation and the participation of all important
stakeholders in quality assurance procedures are long-term goals that we
must achieve in the future. At the same time, criticizing the "distorted and
outdated system of values [...] aimed at controlling, pressuring and
punishing those who do not meet the established criteria™, specific indicators
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and methods of assessing the quality of higher education are not mentioned
here.

The scientific and theoretical principles of solving the problem of
assessing the quality of training specialists in institutions of professional pre-
higher education are the works of domestic scientists:

— methodological principles of ensuring and monitoring the quality of
education were studied by V. Kremen (2014), V. Luhovyi (2010; 2016),
N. Nychkalo (2002), J. Talanova (2010; 2016), O. Sliusarenko (2010; 2016),
A. Stavytsky (2016), V. Stavytskyi (2016), E. Khrykov (2018);
G. Tsekhmistrova (2005); O. Lokshyna (2004), O. Liashenko (2007; 2012),
S. Babinets (2019), V. Bobrytska (2015), S. Kretovych (2012), I. Bulakh
(2006; 2020) substantiated the theoretical bases of assessing the quality of
vocational education;

— methodological bases of monitoring and evaluation of the quality of
training specialists were covered by P. Luzan (2012), L. laroshchuk (2010),
A. Kalenskyi (2012), N. Vanina (2012), I. Mosya (2012),
T. Pashchenko (2012), V. Cheshuk (2010), L. Yurchenko (20120) and
others.

The results of modern research of such Doctors of Sciences as
(Yu. Dutchak (2021), G. Krasylnykova (2015; 2016), I. Hyrylovska (2021)
are of particular importance for solving the problem of assessing the quality
of professional training of specialists in colleges. It is also worth noting the
monograph "Methods of test control of student achievement™ (Ilin, Luzan
and Rudyk, 2010), where the authors, using the theory of formation of mental
actions and concepts, propose to assess students' skills by means of test
methods.

Despite the number of scientific investigations of problems in
monitoring the educational process and diagnosing student achievement, we
must state that the development and substantiation of detailed methodology
for assessing the quality of training specialists in institutions of professional
pre-higher education, although has been intensified recently in connection
with the National Qualifications Agency, National Agency for Quality
Assurance in Higher Education, but has not yet received adequate coverage.

The research aims to substantiate the methodology (for assessing the
quality of training specialists in colleges) on the basis of the analysis of
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essential characteristics of pedagogical estimation, features of the
competence approach in professional pre-higher education.

Methods: theoretical (theoretical analysis of scientific sources, study
of the requirements of professional and educational standards, educational
programs, analysis of programs of academic disciplines — to clarify the state
of the research problem and determine areas of scientific research;
comparison — to study scientific approaches to solving the problem; analysis
and synthesis — to develop a method for assessing competencies (educational
outcomes), empirical (observation, testing — to determine the validity of
tools, making adjustments to the assessment methodology; didactic
experiment — to determine the importance of the topic and highlight the
dominant learning elements).

Results and discussion. The problem of the quality of professional
pre-higher education is decisive in the search for effective forms and
technologies of teaching, methods of selection and structuring of
competency-oriented educational content, conditions for creating
information and educational environment of the college by both scientists
and teachers-practitioners. Instead, scientists do not demonstrate a unity of
opinion on the meaning of "quality of education”, so today there are several
hundred definitions of this phenomenon in widespread use. Most often,
scientists understand the quality of education (Yaroshchuk, 2010, p. 12) as:

— compliance of learning outcomes with the requirements of the
educational standard;

— efficiency of the educational institution;

— the result of the educational process;

— the effectiveness of the education system of a certain level or
industry;

— priority of state educational policy.

It is worth supporting the opinion of R. Kubanov (2014) that the
concept of "quality of training" arose as a result of narrowing the concept of
"guality of education (professional pre-higher, higher)". Without dwelling
on a detailed analysis of this term, we point out that in our study, the quality
of training specialists means the compliance of learning outcomes with the
requirements of the standards of professional pre-higher education and
educational and professional programs.
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Naturally, the adequate functioning of any pedagogical system,
including the system of training specialists in college, is impossible without
feedback, establishing the effectiveness of the educational process, the
results of competency-based learning. Therefore, it is extremely important to
objectively, reliably and systematically assess the quality of training of
future technicians, technologists, managers, foremen, etc. The question
rightly arises: how, by what methods, tools, by what criteria and indicators
should the quality of professional training of such specialists be assessed?
First of all, let us turn to the essential characteristics of pedagogical
assessment and related didactic categories.

We will note that in the works known to us there are no sustainable
approaches yet to definition of concepts "pedagogical control*, "pedagogical
(educational) monitoring”, “pedagogical diagnostics”, "pedagogical
assessment”,  "assessment",  "check", "accounting”, "pedagogical
measurement” and the others that are closely related to the above. Very often
they are mixed, used as synonyms, and, sometimes, in different meanings.
This is one of the factors that in the training of specialists in colleges control
does not fully perform its basic functions, weakly contributes to the
productive independent work of students. In addition, not all pedagogical
and scientific-pedagogical workers have sufficient psychological and
pedagogical bases for the organization of systematic, comprehensive,
developmental, objective and impartial control of students' competence
achievements.

Most often, pedagogical (educational) monitoring (Latin monitor one
that reminds, supervises, stores) means a specially created system of
collecting, processing, storing and disseminating information about the state
of education, forecasting on the basis of objective data on the dynamics and
main trends of its development and the development of scientifically sound
recommendations for making management decisions to improve efficiency
of functioning of a certain educational branch. E. Khrykov (2018) defines,
rightly, pedagogical monitoring as a system of measures for collecting and
analyzing information in order to study and assess the quality of training and
decision-making on the development of the educational process based on the
analysis of typical features and trends. A component of educational
monitoring is pedagogical diagnostics — division of pedagogy that studies the
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principles and methods of recognition and establishment of features that
characterize the normal or deviant course of the educational process. The
essence of pedagogical diagnostics should be understood as a holistic set of
structural (purpose, pedagogical diagnosis, methods, objects, subjects of
diagnostics) and functional (tasks, types, functions, principles) components
that are closely interrelated. Thus, pedagogical diagnostics includes control,
verification, accounting, evaluation, analysis of statistical data, detection of
dynamics of changes, clarification, adjustment of curricula, forecasting.

Control of learning outcomes plays an extremely important role in the
system of competence-oriented training of future specialists. This is
primarily due to its objectives (Fitsula, 2006): determining the quality of
students' assimilation of educational material, the degree of conformity of
skills and abilities to the goals and objectives of the subject; identifying
students' readiness to perceive, understand and assimilate new knowledge;
obtaining information about the nature of independent work in the learning
process; determining the effectiveness of organizational forms, methods and
tools of teaching; finding out the degree of correctness, volume, depth of
students' acquisition of knowledge, skills and abilities.

We considered the definition of pedagogical control, which M. Fitsula
(2006) substantiates. This is a didactic tool for learning management, aimed
at ensuring the effectiveness of the formation of knowledge, skills, abilities,
their use in practice, stimulating students' learning activities, the formation
of their desire for self-education.

The result of the control should be an assessment that involves
comparing what students have learned with what they had to learn in
accordance with the requirements of the educational-professional program
(educational standard). Thus, pedagogical assessment is the process of
establishing the level of student achievement in mastering the content of the
discipline (topic, module, etc.) in accordance with the requirements of
current educational and professional programs. At the same time,
pedagogical measurement is used as a specific procedure of quantitative
comparison of the studied feature with a certain standard, taken as a unit of
measurement. We add that the set of measurement methods for evaluating
the obtained information is called scaling.
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In our opinion, pedagogical assessment as a category of didactics is
correlated with similar related concepts, as shown in Figure 2.5.

Pedagogical (educational) monitoring

Pedagogical diagnostics

Pedagogical control

Pedagogical assessment

Pedagogical measurement

Scaling

Note. Created by the author.
Figure 2.5. The scheme of subordination of concepts related to the term "pedagogical
assessment"

Thus, the main criterion for the effectiveness of professional training
in colleges is the quality of education — compliance of educational conditions
and learning outcomes to legal requirements and educational standards,
professional and / or international standards (if any), and the needs of
interested parties and society. Let us remind ourselves that in terms of the
new competency methodology, educational outcomes are a set of
knowledge, skills, abilities and other competencies declared in educational
standards, which must be mastered by a person in the process of studying
according to the particular educational program, and which can be identified,
quantified and measured.

Thus, the reference learning outcomes are the program learning
outcomes declared in a particular educational program. In turn, the set of
knowledge, skills, abilities and other competencies acquired by a person in
the process of learning, according to a certain educational program, are real,
educational results. Thus, the basis of the assessment procedure is to
compare the students' demonstrated knowledge, skills, abilities and other
competencies (current state of the object) with the reference (expected,

<<Jump to Table of Contents 130



PART 2. METHODOLOGICAL BASIS FOR EVALUATING THE QUALITY OF
1 SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

normalized) results and establish an objective level of quality of training
specialists in college (Figure 2.6).

learning outcomes _‘/‘ student learning the student
declared in educational outcomes with demonstrates (knows,
programs reference understands, is able to
(expected) results do) after graduation

. PN 4 & J
Il

Establishing the level
of quality of training
in the institution of
professional pre-
higher education

f Reference (expected) \_\/ Comparison of \ C:/Learning outcomes that\

Note. Created by the author.
Figure 2.6. Model of the procedure for assessing the quality of training specialists in
colleges

In the scientific literature, scientists associate the essence of the
process of pedagogical evaluation mainly with the systematic collection and
interpretation of data, producing judgments (based on them) to organize
certain actions to improve the system. At the same time, informational
(collection of information about a student, student group, specialty, etc.),
interpretive (establishing the degree of formation of knowledge, skills,
individual personality traits, the level of student cohesion, the state of
engineering education, etc.) and corrective (making certain changes in the
educational process, optimization of methods, forms, technologies of
teaching and education, providing methodological assistance to the subjects
of pedagogical interaction, etc.) functions of assessing the learning outcomes
of students (Liashenko et al., 2012). In the scientific literature, scientists
associate the essence of the process of pedagogical evaluation mainly with
the systematic collection and interpretation of data, producing judgments
(based on them) to organize certain actions to improve the system. At the
same time, informational (collection of information about a student, student
group, specialty, etc.), interpretive (establishing the degree of formation of
knowledge, skills, individual personality traits, the level of student cohesion,
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the state of engineering education, etc.) and corrective (making certain
changes in the educational process, optimization of methods, forms,
technologies of teaching and education, providing methodological assistance
to the subjects of pedagogical interaction, etc.) functions of assessing the
learning outcomes of students (Liashenko et al., 2012). It is worth agreeing
with the recommendations of scientists that pedagogical assessment can be
used for various purposes: to determine the academic achievements of
students; to establish the effectiveness of methods and forms of training; to
determine the effectiveness of activities of the educational institution; to
determine the effectiveness of a substantiated way of learning, didactic
technology, etc. In our case, we will focus on evaluating "for the purpose of
development, improvement and refinement (for improvement)" of the results
of students' competency achievements — their professional training.

In view of the above, we believe that assessing the quality of
professional training in colleges should be considered as a logical structure
that hierarchically combines four stages with the appropriate stages (Figure
2.7).

Stage 1. Analysis of the State Classification of Professions DK 003:
2010, qualification characteristics of the specialist, professiogram,
professional standard. At this stage, the provisions of the classifier of
professions, professional standard, qualification characteristics, etc.
regarding the functions, labor actions, general and special competencies of
the graduate, requirements for his professional qualities and the others are
analyzed.

Stage 2. Establishment of reference (program) learning outcomes as
regulatory requirements for training specialists. Using the content of
professional, educational standards (if any), educational and professional
training program, we write out the educational results that must be
demonstrated by applicants for a particular specialty at the stage of state
certification. For example, Table 2.7 shows the general program learning
outcomes that graduates must demonstrate at the end of mastering the
educational and professional training program for technicians in the
operation and repair of equipment (specialty 133 "Industrial Engineering").
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Phase 1. Analysis of

Stage 1. Analysis of the State Classification of Professions DK
003: 2010, qualification characteristics of the specialist,
professiogram, professional standard

L1

Stage 2. Establishment of reference (program) learning
outcomes as regulatory requirements for training specialists

Ll

Stage 3. Determining the list of knowledge, skills that
should be assessed at a certain stage of diagnosis of the
guality of training specialists in college

qualifi- cation
standards, educational
and professional
programs to establish
reference learning
Qutcomes
Phase 2.
Determination of the
normative  list  of
reference  knowledge,
skills, abilities, their

differentiation into di-
dactic elements

N

Stage 4. Selection of structural components of professional
skills as objects of quality assessment of training specialists

L1

ﬁhase 3. Conceptual

Stage 5. Conceptual and semantic analysis of the
components of professional skills and the selection of
dominant learning ele- ments.

and substan- tive
analysis of the
components of

L1

professional skills and
wetermina— tion of the

Stage 6. Definition of actions (operations), the
implementation of which indicates that the student has
mastered the relevant compo- nent of professional skills

L1

Stage 7. Development of diagnostic tools for assessing the
levels of students' mastery of the components of

professional skills

Stage 8. Conducting a level assessment procedure of
formation of professional skill components for students of

the researched specialty

hase 4. Development
of diagnostic tools,
conducting the
procedure of
evaluation of the
formulation of
conclusions about the
quality of training at a
certain stage  of
students' mastering the
educational-

Qrofessional program

Stage 9. Conclusions on the quality of training at a
certain stage of students” mastering the educational and
professional program.

Note. Created by the author.

Figure 2.7. The structure of the methodology for assessing the quality of training

specialists in colleges

In particular, such learning outcomes in the profile of the educational-
professional training program 19: from «1. Ability to communicate in the
state language on professional issues” to "19. Skills to work on drilling
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machines: to perform drilling, deployment, countersinking on single and
multi-spindle machines".

Stage 3. Determining the list of knowledge, skills that should be
assessed at a certain stage of diagnosis of the quality of training specialists
in college. At this stage, the reference learning outcomes are specified
depending on the objectives of assessing the quality of training specialists.
For example, after mastering the discipline "Fundamentals of Economic
Theory", the future technician should be able to: evaluate indicators
ofefficiency of functioning of the technological equipment and systems and
develop measures to optimize their work: to analyze technical and economic
indicators of design solutions in the field of tool production; to analyze
economic phenomena, processes and action of economic laws in society. We
will remind: that learning outcomes are a kind of indicator of a student's
gradually acquired competencies and are formulated by pedagogical staff at
the level of the educational program and a separate discipline / module. In
the mentioned educational-professional program the results which the
student should show on completion of mastering of bases of the economic
theory are formulated in such edition: “Ability, working under the guidance
of leading experts, to carry out tool cost calculations, the price and economic
efficiency of its implementation, the complexity of the planned production
volume and the amount of necessary equipment and salary”. This skill is
reference in assessing the quality of student mastery of the basics of
economic theory. We have to demonstrate a similar logic when assessing the
quality of training of technicians for the operation and repair of equipment
when mastering a particular module or topic of the course.

Stage 4. Selection of structural components of professional skills as
objects of quality assessment of training specialists. The reference
educational results (skills, abilities) defined for estimation are directed on
performance of certain professional actions. By means of didactic
differentiation, we distinguish the structural components of professional
action in the following order: subject (object); process (procedure); means;
conditions; result (product) (Ilin, Luzan and Rudyk, 2010).

Table 2.7
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General program learning results in the specialty 133 “Industrial Engineering"”
(Qualification 3117 technicians for operation and repair of equipment)
No Learning outcomes

1 | Ability to communicate in the state language on professional issues

2 | Ability to perform technical drawings using a single system of technological
(SSTD) and

design documentation (SSDD) with the use of modern computer tools: detailing
and assembly units

3 | Ability, working under the guidance of leading specialists, to perform
calculations of the

cost of the tool, the price and cost-effectiveness of its implementation, the
complexity of the planned production volume and the amount of necessary
equipment and salary

16 | Ability to work on lathes. Be able to perform: machining of workpieces on
universal and

specialized lathes, external and internal threads on lathes

17 | Ability to work on milling machines: perform milling of workpieces of
medium complex-

ity for machine parts and tools on different types of milling machines
18 | Ability to work on grinding and sharpening machines: grinding parts on
different types of

grinding machines, sharpening cutters and drills

19 | Ability to work on drilling machines: perform drilling, deployment,
countersinking on sin-

gle and multi-spindle machines

The description of the structural components of each skill should be
as detailed as possible so that there is no discrepancy in the definition of: the
subject of action, its components and features; the content and sequence of
operations that are part of the action; devices and tools that must be used
during the action; the conditions under which the action must be performed,
the results to be evaluated and achieved as a result of the action. We use the
following rule: we can tell about the formation of a certain professional skill
when the student can with regard to: the subject (object of action) — recognize
(choose) the desired object from the available or name its specific features;
process (procedure) — name the operations provided by the procedure and
indicate their sequence or perform practical operations on the provided
object; means — name necessary means, devices, tools, the equipment, select
necessary means, show ability to use the necessary devices or tools;
conditions — name the conditions necessary for performance of action, define
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sufficiency of available conditions for performance of operations; result
(product) — on the basis of available signs, make a conclusion about the
conformity of the result obtained as a result of professional action,
established by the requirements.

For example, we give a method of selecting the structural components
of the professional skills of future technicians for the operation and repair of
equipment "The ability to perform internal threading on lathes". We
characterize the main structural components of the relevant professional
action — to perform internal threading on lathes. Thus, we will carry out the
analysis in the context of structure of professional action in the following
order: concepts (categories; terms; definitions; designations); phenomena
(properties; phenomena; facts; signs; description of objects, mechanisms;
systematics); relations (ratio; theorems; laws; concepts; rules; hypotheses;
physical and mathematical models; dependencies — analytical, graphical,
logical; structures, etc.).

Thus, the subject (object) of the specified professional action is:
threaded connection; carving; thread classification; threaded surface
elements; ways to control the thread; thread systems; designation of a
carving surface; internal thread cutting; tap; the device for fastening of a tap.

Process: the procedure of performing internal threading on a lathe
consists of the following operations (Baz and Zakharenko, 2020):

1. Determination of the diameter of the hole by the formula:

PHD =TD - TP, mm,
where PHD — diameter of the hole for cutting, mm; TD — thread diameter,
mm; TP — thread pitch, mm.
2. Drilling of the hole (socket) and chamfering;

3. Installation of workpiece in the lathe chuck

4. Preparation of the surface for threading;

5. Insertion of the tap into the hole of the intake part and fixing the
tail part in the appropriate device;

6. Installation of a conic shaft of a mandrel in the hole of the quill

of the rear headstock;
7. Cutting the thread with a tap to a certain length;
8. Thread control.
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Means: formula for determining the diameter of the hole (PHD = TD
— TP, mm); lathe 1K62; drill; through-turning lathe; tap; the device for
fastening of a tap; threaded caliber plug.

Conditions: 1. Drilling a hole in a steel billet is carried out with
cooling; 2. With increasing and decreasing hardness (strength) of the
processed material, the tabular values of speed must be reduced or increased,
but not more than 30%; 3. When the depth of the hole is more than three of
its diameters, the feed is reduced by 10-30%, and the cutting speed — by 20-
50%; 4. It is expedient to perform a single manufacture of chamfer parts with
a combination of transverse and longitudinal feeds of the cutter; 5. The
workpiece is installed and fixed in the chuck so that the axis of the hole of
the part coincides with the axis of rotation of the spindle. 6. To cut the first
turns of the thread, you need to gently and evenly press on the tap, rotating
the handwheel of the rear headstock. When the tap crashes into the hole for
1-1.5 turns, its further movement will be self-tightening due to the rotation
of the part. 7. Before you cut the thread in the blind holes, you must remove
the chips. 8. To prevent thread breakage, it is necessary to choose the correct
diameter of the hole, use taps with sharp cutting edges and clean them more
often from chips.

Result: cut thread of a certain length with allowable parameters (thread
pitch; average diameter, half of the profile angle, as well as inner and outer
thread diameters) without defects (tap failure in the hole; torn thread;
incomplete thread; thread failure).

Stage 5. Conceptual and semantic analysis of the components of
professional skills and the selection of dominant learning elements.
Naturally, it is extremely difficult to assess the student's formation of all
educational elements of one or another component of professional action. To
determine the basic, dominant learning elements, we must first analyze these
elements from the following positions: with what probability can we say that,
demonstrating knowledge of a particular element, the student knows other,
slightly simpler components? It will be better if such cnclusions are made by
an expert group.

Obviously, the elements of knowledge are not always combined with
each other: sometimes it is impossible to say that if a student has mastered
some concepts, he has mastered others on this topic. However, very often,
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the training material is connected in the following order: in order to master
a certain topic, a certain issue or term, it is necessary to know the previous
material. In other cases, the above dependence is less severe: the student can
thoroughly master a certain issue of the topic, and not to own the material at
all on other issues of the same topic. For example, mastering the topic
"Machines for sowing" (discipline "Agricultural Machinery"), future
agricultural specialists must master the material on the following issues: 1.
Purpose and classification of seeders; 2. General structure and technological
process of grain seeder operation; 3. Beet seeders, their structure, operation,
regulation; 4. The structure and operation of the corn drill. It is quite obvious
that when a future agricultural engineer demonstrates excellent knowledge
of the structure, technological process, operations of grain drill adjustment,
the student must have knowledge of the purpose and classification of drills
in general. But he may not have knowledge of the structure, operation and
regulation of beet or corn drills. To control the system of such knowledge,
scientists recommend using the probabilistic method (Polonskyi, 2018).
Here we are talking about the fact that you can test a system of knowledge
with the help of questions, the answers to which are most likely to indicate
that students have mastered the entire system of this knowledge. Such
questions are selected according to their diagnostic weight, which is
experimentally defined as the fraction of the number of students who
correctly answered all questions on a given topic (section, module, etc.), the
number of students who correctly answered a question or group of questions.
It is not difficult to notice that, in fact, the diagnostic weight of the question
is actually always less than 1. To implement the probabilistic method of
knowledge assessment, the following steps are proposed:

1. To define the purpose of control.

2. To make the list of tasks, questions, the answers to which testify
about mastering the whole amount of knowledge, skills, abilities.

3. To determine empirically the frequency of correct answers to each
question or a group of questions.

4. To calculate the diagnostic weight of a question or a group of
questions.

5. To control the system of knowledge on issues with the greatest
diagnostic weight.
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We consider it necessary to present the data of the didactic experiment,
which illustrates the application of the probabilistic method of knowledge
control (Table 2). The experiment involved 100 students — future mechanical
technicians of agricultural production (specialty 208 "Agricultural
engineering™). Assimilation of educational material from the course
"Agricultural Machinery" (topic "General purpose plows") was checked.
According to the structure of the content of the study of agricultural
machinery, respondents were asked 9 questions — from the purpose of this
agricultural machine to technological adjustment and regulation. Evaluation
was performed by means of testing.

Table 2.8
Determining the diagnostic importance of the topic "General purpose plows" (discipline
"Agricultural Machinery", specialty 208 "Agricultural engineering™)

The number of
Questions on the topic SHUBEASING i Di_agnostic
Ne “Machi Lo " answered significance of
achines for the main tillage ) .
the questions the issue
correctly
1 The purpose of the plow 98 0.20
2 Agrotechnical requirements for plowing 96 0.21
3 Classification of plows 88 0.23
4 Technical characteristics of the general 78 0.26
purpose plow
5 The general structure of a ploughshare 80 0.25
6 Structure and purpose of plow working 47 0.42
bodies
7 Plow working process 50 0.40
8 Operations performed by the 48 0.41
components
of the plow
9 Technological adjustment and 30 0.66
regulation
of a ploughshare
10 All questions of the topic 20 -

Analysis of student test results shows that each of the 9 questions of
the topic has a different weight. In particular, out of the total number of
respondents, 20 people answered all 9 questions correctly. Almost all
students answered the first and second questions of the topic correctly
(Purpose of the plow — 98 people; Agrotechnical requirements for plowing —
96 people). In addition, 88 respondents performed control tasks on the
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classification of plows correctly, respectively 78 — the technical
characteristics of the general purpose plow, 80 — the general structure of the
ploughshare. On the other hand, this does not mean that with the help of these
five questions it is possible to check the mastering of the material of the
whole topic: the correct answers to the ninth, sixth, eighth, seventh questions
of the topic were demonstrated by a much smaller share of students.

Obviously, if a student answers these "difficult" questions, then the
highest probability of testing knowledge on the whole topic is achieved. We
mean a hypothetical statement: if a student demonstrates the correct answers
to the ninth, sixth, eighth, seventh question of the topic, then with a high
probability (more than 90%) we can say that he has mastered the whole
content of the topic. We support the reasoning with the following example:
if a student solves the problem of determining the volume of a triangular
pyramid correctly, he can determine the area of the triangle (to calculate the
volume of the pyramid you need to determine the area of the base — the
triangle — and multiply it by a third of the height).

Let's try to apply a similar logic of selection of dominant training
elements for the professional action "Performance of internal threads on
lathes". Note that we have identified 10 didactic elements that define the
subject (object) of the specified professional action. Among such educational
elements as "threaded connection”, "thread", "thread classification",
"threaded surface elements"”, in our opinion, the last one is the most
important: if the student has mastered the parameters of the threaded surface
(P is the thread pitch; H is the V-form height; t is the thread height; d — the
major diameter; dav — is the pitch diameter d1 is the minor diameter; € — the
angle of the thread profile), then with high probability we can say that our
imaginary student knows: the thread is "... a helical groove of a certain
profile, which is cut on a cylindrical or conical surface"; the thread can be
left-right (in the direction of the helix), single-start — multi-start (by the
number of ridges), outer — inner (by location), triangular, trapezoidal,
rectangular, stubborn, round (by profile shape), etc. Among the other
educational elements that determine the subject (object) of the studied
professional action, the dominant ones are: devices for fixing the tap (Figure
2.8); designation of a carving surface. Note that the training element "device
for fixing the tap" contains the following information: "The device for fixing
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the tap consists of a mandrel with a key and a sleeve with a groove, which
includes the key. The tap is fixed with two bolts in the square hole of the
sleeve. The mandrel has a conical shank that is inserted into the hole of the
quill of the rear headstock™. It is not difficult to notice that during mastering
of this didactic element, our imaginary student should know (understand,
figuratively imagine) the tool of cutting of an internal carving — a tap. At the
same time, imagining this way of threading, knowing its functions and
design features, the learner may not know the design of the device for fixing
the tap.

A similar analysis must be performed in determining the dominant
didactic elements for the other components of professional action.

Note. Created by the author.
Figure 2.8. Device for fixing the tap on the lathe:
1 — sleeve with a square hole; 2 — bushing; 3 — key; 4 — mandrel; 5 — adapter sleeve

Stage 6. Definition of actions (operations), the implementation of
which indicates that the student has mastered the relevant component of
professional skills. To assess the formation of certain professional skills, it
IS necessary to prescribe operations, the implementation of which should
certify the student’s mastery of all components of professional action. For
example, to assess the formation of the ability to perform calculations, the
student has to:

— characterize the object of calculation (the value that is determined
during the calculation);

— name the conditions under which the calculation is made;

— give definitions of concepts used during the calculation;

— name the values (parameters) used in the calculation;

— determine the formulas used in the calculation;

— make a calculation.

The separation of operations to assess more complex professional
skills is also carried out by means of analysis of structural components of
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action. For example, to assess the ability of students to set sowing machines
for grain drills to the seeding rate (discipline "Agricultural Machinery") we
should make sure that they are able to:

determine the parameters, the change of which affects the seeding
rate;

— determine the nomogram length of the coil and the speed of
rotation of the coil drive shaft;

— name and show the structural components of the coil sowing
machine;

— show the sequence of transmission from the axis of the wheels to
the shaft of the actuator (drive) of the sowing machines on the gearbox;

— name the parameters that are regulated during the establishment of
the seeding rate;

— characterize the changes that occur in the seeding machine during
the regulation of the seeding rate;

— characterize the changes that occur in the gearbox during the
adjustment of the seeding rate;

— name the content and procedure for performing operations to verify
the established seeding rate;

— calculate the sowing rate set for the drills according to the values
of the number of seeds sown during the test;

— control the performance of the drill in accordance with
agrotechnical requirements.

Stage 7. Development of diagnostic tools for assessing the levels of
students' mastery of the components of professional skills. This stage aims to
develop control tasks, tests, expert letters, other means of assessing student
achievement according to established criteria (1. Characteristics of student
response; 2. Quality of knowledge; 3. Degree of skills; 4. Level of mastery
of cognitive operations; 5. Experience of creative activity). Methodological
aspects of developing diagnostic tools for assessing the levels of students'
acquisition of knowledge, skills, abilities and other competencies can be a
problem of independent research.

Stage 8. Conducting a level assessment procedure of formation of
professional skill components for students of the researched specialty.
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When assessing student achievement, it is necessary to follow certain
rules, which are based on the provisions of modern theory of control of
learning outcomes. We are talking, in particular, about the observance of the
following principles:

— a positive approach in assessing student learning outcomes.
Valuation as a result of assessment should focus on the level of achievement
and progress of the student, not to emphasize his failures: only such an
approach provides a real, stimulating impact on the development of
educational and cognitive activities of the student, his attitude to learning;

— individual approach when assessing the results of students’
academic achievements — providing such didactic conditions under which
psychological stress, students' anxiety for the objectivity of their knowledge
assessment are removed, an atmosphere of friendliness is created, and fair
assessment stimulates each student to systematic educational and cognitive
activities, elimination of identified shortcomings.

Stage 9. Conclusions on the quality of training at a certain stage of
students’ mastering the educational and professional program.

Based on the results of the examination of students’ competence
achievements, a conclusion is made on the compliance of the preparedness
of students (graduates) with the regulatory requirements. Naturally, the
objectivity of the conclusions depends on the provision of certain didactic
conditions for assessing the quality of professional training, which include:

— purposeful application of valid, reliable, accurate methods of
objective assessment of student achievement;

— the use of several tools for assessing (scientists call from 2 to 4) the
quality of training specialists (testing, observation, project, practical task,
discussion, presentation, interviews, role-playing games, etc.), each of which
is the most adequate to assess the relevant object being diagnosed
(component of professional competence — professional knowledge, skills,
attitudes, personal qualities, etc.);

— tools for assessing the quality of training should be relevant to
the objects of assessment and the characteristics of students;

— production of conclusions about the quality of training is carried
out on the basis of the triangulation method of improving reliability — taking
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into account information from various sources, including self-assessment of
students and peer assessment of classmates;

— acquaintance of students, in advance, with the criteria for
assessing the quality of their training in institutions of engineering and
technical education.

It is important to emphasize that the effectiveness of assessment of
knowledge, skills and abilities, the reliability and the validity of testing
methods depend almost entirely on the individuality of the teacher, his
experience, professional competence, psychological and pedagogical
erudition, pedagogical techniques and tact. Therefore, research of
possibilities of the scientific approach to pedagogical estimation, especially
concerning its objectification is of great interest. Factors such as the choice
of the most effective forms and methods of testing and assessing knowledge,
skills, efficiency of tactics of knowledge diagnosis, the choice of formal
evaluation criteria and statistical analysis of control results, conclusions and
decision-making are important. Each of the factors is an independent
problem that requires in-depth analysis and study.

The proposed methodology for assessing the quality of professional
training of engineering and technical specialties was tested during 2010-
2020 on the basis of the Tavriya State Agrotechnological University named
after Dmytro Motorny and the WNational University of Life and
Environmental Sciences of Ukraine. With the help of the methodology, tests
and control tasks were developed to assess students' academic achievements
both in the course of mastering the educational and professional program and
for the final certification, which had a positive impact on the quality of
professional training of future agricultural engineers.

Conclusions. The substantiated methodology for assessing the quality
of professional training of specialists in colleges makes it possible to
determine the real level of compliance of students' preparedness with the
established regulatory requirements at all stages of mastering the educational
program by applicants. The proposed method of assessing competencies
(educational outcomes) on the basis of didactic differentiation of
professional activities provides an opportunity for the interested subjects of
the educational process, not intuitively, but purposefully, on a scientific basis
to develop diagnostic tools, conduct diagnostic procedures and obtain
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objective, reliable results of testing students' competencies. Prospects for
further scientific research are associated with the development of a
methodological system for evaluating the results of competencybased
training of future specialists in agricultural specialties.
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2.4. APPROBATION OF TEST TASKS AND ANALYSIS OF THEIR
QUALITY FOR NON-STANDARDIZED TESTS
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Relevance. The issue of enhanced quality of professional junior bachelors training
provides for a significant improvement in the control of student learning outcomes as an
important means of educational process management. By means of pedagogical control,
it is possible to discover the level of knowledge of graduates and obtain information about
the state of students' knowledge in the educational process. The systematic feedback is
provided through monitoring that enables to create an adaptive competence-oriented
training program and in a timely manner correct activities of teachers and students in the
educational process. Test control of knowledge as a method of measurement and
assessment of knowledge, abilities and skills of a student most fully meets the
requirements of legislation in the field of education to ensure relevance, transparency,
reliability and objectivity of assessment of learning outcomes.

The purpose of this research is to highlight the methods of approbation of test tasks and
analyze their quality for non-standardized tests.

Methods: of the theoretical analysis — to study existing approaches to the methodology of
test development, test tasks and quality control of test tasks; expert evaluation — to
determine the correct wording of test tasks and accuracy of the questions, time limit for
fulfilling test tasks; approbation (pilot test) — to test the developed tools; Pearson
correlation coefficient — to determine the correlation coefficient of task scores with the
test total score. Results: the concepts "test” and "test control” were defined, and the
difference between standardized and non-standardized tests was determined, the specifics
of expert evaluation of test effectiveness and its verification in the educational process in
the context of trial testing was described, the algorithm for analysis of the test quality was
revealed, the main indicators for selection of tasks for non-standardized tests and their
calculation were singled out.
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Conclusions. The research deals with approbation of non-standardized tests, their expert
checks for correctness of the wording of the task, the accuracy of the wording of the
questions, conditions for the implementation of trial testing; criteria for the selection of
test tasks: the complexity potential; the variance of scores; the correlation coefficient of
the task scores with the total test score. The further research will be focused on
conducting a special experiment to create standardized tests, namely: check for reliability
and validity based on a representative sample.

Axmyanouicme. Ilumanus nioguujenHns aKocmi ni020MoBKU Daxosux MOLOOULUX
bakanaepie nepedbauae 3HAYHe NONINUIEHHS KOHMPOIIO pe3yIbmamie HAGYAHHS
cmyoenmis K 8adiciueo20 3aC00V YHpaGNiHHA OCSIMHIM npoyecom. 3a 00NOMO20H
nedaz02iuH020 KOHMPOIIO pPO3KPUBAIOMb DIGeHb 3HAHb BUNYCKHUKIE Ma OMpPUMYIOMb
iHhopmayito npo cman 3HaHL CMYOeHmi8 y 0Cc8iMHbOMY npoyeci. Lllnsaxom kKoHmpono
30UCHIOEMbC  CUCMEMAMUYHULL  360POMHULL  38'130K, w0 Oaec 3mozy Oyoysamu
ao0anmueHy KOMNEeMeHMHICHO OpPIEHMOBAHY NpPOSPAMY HABYAHHA MdA CB0EUACHE
Kopu2cy8anHs Oitl 8UKIA0A4i6 i cmyoenmis y oceimnvomy npoyeci. Tecmosuil KOHMPOlb
3HAHbL AK MEemOoO BUMIDIOBAHHS U OYIHIOBAHHS 3HAHb, YMIHb MdA HABUYOK CMyOeHmd
Haubitbwl NOBHO BIONOBIOAE BUMO2AM 3AKOHOOACmea V c@epi ocsimu uwooo
3a0e3neyenns  peleeaHmHoOCmi,  npo3opocmi,  HadiuHocmi ma  06'ekmuerHocmi
OYIHI0BAHHS pe3)IbMami6 HAGYAHHSL.

Mema: suceimaenns memoouxku anpoobayii mecmosux 3a60aHb Ma aHAli3 IXHbOI AKOCMI
0J151 HeCMAHOAPMUZOBAHUX MECMIB.

Memoou: meopemuynoro ananizy — 051 O0CAIOHCEHHS ICHYIOUUX NIOX00I8 00 MEMOOUKU
PO3DOONIeHHs mecmis, Mmecmosux 3a60aHb Mma NepesipKu sAKOCMi mecmosux 3a80aHb;
eKCnepmHoi oyinku — OISl GU3HAYEHHS NPABUILHOCMI (DOPMYNIOBAHHS MECMOBUX
3a60amb, MOYHOCMI 3aNUMAHL | MEPMIHY BUKOHAHHS MeCmo8UX 3a80aHb, anpobayisn
(ninomasicne  QOCHIONCEHHs) — Ol NePesipKu  pOo3pPOOIeHOr0  THCMPYMEHMAapIto;
koegiyienma kopenayii Ilipcona — 011 eusHauenwHs Koe@iyienma Kopenayii Oanie
3a680anHs 13 CyMapHumMu 6aiamu mecmy.

Pezynomamu: poskpumo smicm nonsme "mecm"” ma "mecmoeuti konmpons", euznaueno
BIOMIHHICMb  MIJC CMAHOAPMU308AHUMU MA  HECMAHOAPMU308AHUMY — MeCMaMi,
oXapaxkmepuzo8ano 0coobauU80cmi 30illCHeHHs eKCNepmHOi OYiHKU eheKmuenocmi mecmy
ma 1oro nepesipku 8 0C8IMHbLOMY NpoYeci 6 pamKax npoOHOro Mmecmy8anHsl, pO3KPUNo
Aneopumm aHaizy AKOCmi mecmy, U3HAYEHO OCHOBHI NOKA3HUKU 8I000pY 3a80aub O
HeCmaHoapmu3068aHux mecmie ma ix po3paxyHox.

BucnoskU: 'V niopos3oini posenamymo anpobayiro HecmaHOapmu308aHUX MmMecmosux
3a60amb, iX excnepmmuy nepesipky Ha NpasuibHICMb YOPMYII08AHHS 3A80aHb, MOYHICMb
dopMynt08aHHA 3aNUMAalb, YMOBU 30TUCHEHHSI NPOOHO20 MeCmy8aHHs, Kpumepii 6i060py
Mmecmosux 3a60anb.; NOMEHYIAL CKIAOHOCMI, oucnepcito 6anie, Koegiyicum xopenayii
banié 3a80amms i3 cymapuumu o6aramu mecmy. Ilodanvuwumu Hanpamamu po3eiook €
poboma 3 npoeedenHs: eKCnepuMeHmy Ol CIME8OPEHHs. CMAHOAPMU308AHUX Mecmis, a
came: nepesipka HaoiluHOCmMi ma 8aniOHOCMI HA OCHOBI penpe3eHmamueHol 8UGIPKU.

Keywords: test control, testing, test, test task, Keywords:  subjects of  public-private

validity, reliability, complexity, variance of partnership, managerial competence,

scores, correlation coefficient. professional (vocational) education,
experiment.

<<Jump to Table of Contents 152



PART 2. METHODOLOGICAL BASIS FOR EVALUATING THE QUALITY OF
SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

Introduction. The quality of specialist training is compliance of
learning outcomes in institutions of professional pre-higher education with
legislation standards and requirements as well as the needs of employers and
society. This quality is provided by external and internal education quality
assurance systems of professional pre-higher education. According to the
Law of Ukraine "On professional pre-higher education”, one of the
objectives of the internal education quality assurance system is to ensure the
relevance, transparency, reliability and objectivity of assessment of learning
outcomes.

The implementation of test control in the process of student
knowledge assessment can meet the above requirements. However, the
pedagogical practice shows that single-level tasks prevail in the structure of
tests developed by teachers, the tests are developed without check for
validity, reliability, and so on. Therefore, it can be noted that specific
methodological recommendations are needed for construction of the
pedagogical test and test tasks.

Sources. The issue of using tests in the educational process is not a
new one. Many domestic and foreign scientists studied the issue of test
control of student academic achievements. In particular, the theoretical and
methodological aspects of test control were covered in the works of V.
Avanesov, |. Bulakh,

V. Bezpalko, V. Bocharnikova, N. Huliukina, V. Ilin,

P. Luzan, E. Luzik, A. Maiorov, L. Morska,

I. Romaniuk, L. Parashchenko, I. Pidlasyi, M. Chelyshkova, J. Fischer
and others. The various forms of pedagogical tests and test tasks,
recommendations for their use, principles and requirements for compilation
of these tests are dealt with in these works. But despite there is a significant
number of works dedicated to test control, the issue of test control
methodology was not studied enough, in particular, there are no works that
could justify detailed approaches to the construction of multi-level test tasks,
and there is no methodology available for the average teacher to check test
tasks and the test as a whole for validity.

Methods: of the theoretical analysis — to study existing approaches to
the methodology of test development, test tasks and quality control of test
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tasks; expert evaluation — to determine the correct wording of test tasks and
accuracy of the questions, time limit for fulfilling test tasks; approbation
(pilot test) — to test the developed tools; Pearson correlation coefficient — to
determine the correlation coefficient of task scores with the test total score.

The purpose of this research is to highlight the methods of approbation
of test tasks and analyze their quality for non-standardized tests.

Results and discussions. At the current stage of reform of the
professional pre-higher education system, the issue of test control of student
knowledge and skills is becoming particularly important. According to A.
Maiorov (2001, p. 14), a test is a tool consisting of a qualitatively verified
system of test tasks, a standardized procedure for conducting and a
predesigned technology for results processing and analysis, intended to
measure the qualities and features of a person, which can be changed in the
process of systematic training.

L. Yaroshchuk (2010, p.51) defines the concept of a test as a
combination of test tasks that mainly require an unambiguous answer,
developed under certain rules and procedures, provides for a preliminary
experimental test and corresponds to such effectiveness characteristics as
validity and reliability, and test control of knowledge is a method of
measurement and assessment of knowledge, abilities and skills of a student
by means of specially prepared standardized tasks (Luzan and Kalenskyi,
2014, p. 62).

There are standardized and non-standardized test depending on the
level of unification. Standardized tests are tests that were subject to a special
experiment for standards development (criteria score systems), reliability
and validity checks based on a representative sample, and have well-
described instructions and methodology (Bulakh, 2005; Yaroshchuk, 2010,
p.52). However, in the activities of professional pre-higher institutions
teachers, as a rule, use non-standardized tests, those compiled by themselves
in certain academic subjects. This is due, firstly, to the fact that every
academic subject taught in an institution of professional pre-higher education
is constantly being improved, updated, and test tasks must be updated
accordingly. Secondly, the use of non-standardized tests is predetermined by
the following factors: much time spent by teachers on preparing tests and
checking them for validity, time-consuming nature of the process, and the
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lack of a unified methodology for a practicing teacher to check test tasks and
the test as a whole for validity. Therefore, in practice, ineffective test tasks
are often used, which do not allow us to accurately determine the scope and
quality of the educational material learned by the students. Thus, solution to
the problem of test quality is based on the mathematical calculations of
certain indicators, namely: complexity of the test task, variance of scores,
correlation coefficient of the task scores with the total test score.

When a set of test tasks from a module or discipline section is
developed, you must start its approbation and analysis. Approbation, or, as
it is termed by L. Burlachuk (2006), a pilot test, is conducted with a group
of people who share characteristics with those for whom this test is intended.
The purpose of approbation of test tasks is to:

1)  determine the complexity of tasks and evaluate their suitability
for students;

2)  find tasks with significant shortcomings;

3) identify errors (spelling and punctuation mistakes, etc);

4)  setthe time limit to complete a task or a test as a whole;

5) analyze answers to open questions in order to specify the
wording of correct answers;

6) identify shortcomings in the instructions.

Thus, in order to ensure the objectivity of data on the reliability of
results obtained during the test control, it is necessary to check and confirm
the validity of test tasks that will be included in the test of student learning
outcomes assessment. Upon compiling a basic set of test tasks, it becomes
necessary to check these tasks for relevance with the didactic goal to be
reached. The effectiveness of the test is assessed through expert evaluation
or comparison of testing results with assessments of other types of
certification.

The first step towards test approbation is its expert evaluation. A group
of teachers is formed based on the following criteria: academic degree and
academic title, work experience in institutions of professional pre-higher
education, taking into consideration their work experience as experts. The
first expert review is made in order to assess the quality of a basic set of test
tasks by expert teachers. The expert teachers assess the correctness of the
wording of test tasks and the accuracy of questions, and set time for
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performing test tasks by themselves. The answers of expert teachers are
compared with the reference ones prepared by the developers of test tasks.
The remarks on the development of test tasks are discussed together with the
developer and relevant adjustments and clarifications are made to their
content.

For the final verification of the conditions for the development of test
tasks, another expert review is made in the form of a pilot test involving a
group of student experts. It is further determined whether students
understand the task conditions and whether they understand the order of its
fulfilment. In addition, the time they spend on completing a particular task
is recorded, and their wishes are taken into account.

If the expert review showed that students are not able to fulfil the test
within the time limit established in the structure of lessons for such a test
check, the test needs to be revised, that is, the number is shortened, the
complexity of tasks is adjusted etc. If the preliminary time limit is unknown,
the experts determine the time necessary for fulfillment of tasks. After
completing the first version, the test is checked in the educational process as
part of a trial testing (pilot test). The trial testing is the basis for collection of
empirical material about the test quality. The statistical processing of this
material enables developers to check the test for its validity and reliability.
According to V. Avanesov (Avanesov, Khokhlova and Potap, 2005), in order
to obtain statistically reliable results in trial testing, it is important to provide
the following conditions:

1.  Trial testing is to be held in several parallel groups. At the same
time, it is recommended to conduct a trial testing twice in each group,
provided that the test subjects receive two versions of the test with tasks that
were not fulfilled before.

2. The number of subjects in groups should be at least 20 people.

3. All parallel groups are provided with the same conditions (time,
place, duration of testing, etc.).

4.  The time limit allotted for the trial testing is determined so that
the most prepared students have time to answer all the questions of the test.

5.  Togetreliable results, it is necessary to minimize the possibility
of sharing clues between the subjects of the test.

<<Jump to Table of Contents 156



PART 2. METHODOLOGICAL BASIS FOR EVALUATING THE QUALITY OF
SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

As soon as the trial testing is over, it is necessary to decide how to
assess given answers to the questions. There are various models of
assessment in the pedagogical literature. In our opinion, a dichotomous
assessment model is the most convenient one: you will get one score for the
correct answer (student ticked all correct solutions), but zero scores for the
wrong answer (even if the student didn't tick at least one of all correct
solutions, or, at least, one wrong solution in addition to correct ones). To
check the test properties of tasks, the results of the trial testing shall be
presented in a matrix format, which must be ordered. There are two orders
in this matrix. The first of them relates to students who underwent testing,
and the second refers to the lines with testing results, which are arranged in
order of descending scores.

In the matrix of trial testing results, the lines with testing results are
arranged in order of descending scores achieved by the students during
testing: in the first line — surname of a student who achieved the highest
score, and in the last — a student having the lowest score. We also use the
above approach for fixing test tasks: from the easiest task to the most difficult
one. The easiest test task is put on the first place, for which most correct
answers were obtained, the task with less correct answers is put on the
second, and so on, until the last one, for which only one correct answer was
obtained. The scores achieved by all students in each of 10 tasks are indicated
in the lower line of the table. The scores achieved by each subject of test is
indicated in the last column of the table.

The matrix of testing results allows to make the first step in analyzing
the quality of the test. For example, let's consider the matrix of testing results
of knowledge of ten students (table 1).

The main indicators for selection of test tasks for the test are the
following: (Luzan, Kalenskyi and Kolisnyk, 2017): complexity potential,
variance of scores and correlation coefficient of the task scores with the total
test score.

According to the experts, these indicators are the main criteria by
which you can determine whether this task in the test form can be used in the
test, or not. Therefore, it is necessary to make a number of statistical
calculations (table 2) in order to check the test properties of tasks in the test
form and render some of them into test tasks.
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The important step in test development is to check the complexity of
the proposed tasks. Let's first consider how to determine the complexity
potential of tasks.

The complexity potential in modern testing is calculated as the ratio
of the number of wrong answers to tasks and the number of correct answers
according to the formula:

P=qilpi,
where P is the complexity potential, pi is the percentage of correct answers
of the subjects of test, and q; is the percentage of wrong answers.

As seen from the Table 2.9, the first test task was answered correctly
by all the respondents, and the tenth task, on the contrary, was not answered
correctly by any student. After making calculations using the above formula,
we get the following results: the complexity potential of task No. 1 equals to
— 0 (0:10), and task No. 10 cannot be calculated (10: 0). Thus, tasks No. 1
and No. 10 should be removed from the list of test tasks that can be used
when compiling tests.

Table 2.9
Example of a matrix of testing results of a group consisting of 10 students
S No. Surname of the student Task number
1 2 3 4 5 6 7 8 9 10 z
1 Haleta l 1 l 1 l 1 l 1 1 0 9
2 Borysovych l I l I l 1 l I 0 0
3 Varlamenko 1 1 1 1 1 1 1 0 0 0 7
4 Avramenko | | | | | l 0 0 0 0 6
5 Dmytruk 1 1 l 1 I 0 0 0 0 0 5
6 Yanenko | 0 0 0 0 | | | | 0 5
7 Zakharenko I I I I 0 0 0 0 0 0 4
8 Kurinna l | l 0 0 0 0 0 0 0 3
9 Smashko l 1 0 0 0 0 0 0 0 0 2
10 Dontsiv I 0 0 0 0 0 0 0 0 0 1
z 10 8 7 6 5 3 4 3 2 0
Table 2.10

Analysis of test results
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Indicators Task number

1 2 3 4 5 6 7 8 9 10
Number of correct answers 10 8 7 6 5 5 4 3 2 0
Number of wrong answers 0 2 3 4 5 5 6 7 8 10
Percentage of correct
answers p, 1 0.8 0.7 0.6 0.5 0.5 0.4 0.3 0.2 0
Percentage of wrong
answers q 0 02 0.3 0.4 0.5 0.5 0.6 0.7 0.8 I
Complexity potential
P=q/p, 0.00 0.25 043 0.67 1.00 1.00 1.5 2.33 4.0
Variance of scores
SI=qp, 0 0.16 0.21 0.24 025 025 024 021 0.16 0
Correlation coefficient
of task scores with total
test score, T - 0.41 0.62 0.75 082 082 0.75 0.62 0.41

The second important feature of test tasks quality is the variance of
scores, which can serve as an indicator of the task differential ability, that is,
the ability to divide a group of students into “strong" and "weak". It should
be noted that the higher the variance of scores, the better the differential
ability of the task.

For tasks which use only a dichotomous score (1 or 0), the variance is
calculated by the formula:

S2=npq.
>~ P,

where pj, q; are the percentages of correct and wrong answers for each task.
It is worth remembering that the higher the variance of scores, the better the
differential ability of the task.

Determination of the correlation coefficient of task scores with total
test score is the next statistical requirement for test tasks which is more
accurate and technological measure of differential ability of the task.

To calculate the correlation coefficient, the Pearson product-moment
coefficient is most often used:

A NXXy — IZ};Z\-‘ )
JNZX*—(ZX)* | nZy’— (Zy)
where r is the correlation coefficient; x is the result for each task; y is the
score (result) for the entire test; n is the number of pairwise products; X— the

summation sign.

For example, we calculate the correlation coefficient of scores on the
seventh task (X7). For this purpose, an auxiliary Table 2.11 is built up, where
the corresponding data are used.
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The first column shows values of the scores achieved by the students
for the seventh task. The sum of these scores is 4 (2X7 = 4). The second
column shows the test scores achieved by each subject for all tasks, i.e. the
total test score (2Y; = 50). In the third column, the products of the scores of
each subject for the seventh task (X7) and sum of scores (Y) are indicated;
2YiY = 29. The fourth and fifth columns show the squared values X7 and Y.

Respectively, sx2=4i zy2=310.

To calculate the correlation coefficient, using the Pearson formula, we

get:
= NXXY — XXXV _
JnEX = (Ex)* [nZy’- (Tyy
10*29-4%*50

J 10*4-42 [ 10%310-50? = 0.75

Tasks with a correlation coefficient more than 0.7 are considered to be
key. Such tasks in the Table 2.10 are those under number 4, 5, 6, 7. In
particular, it is recommended to include only those tasks in the test that have
a correlation coefficient at least 0.25 — 0.3.

The higher the rxy value, the more likely the task in the test form will
be rendered into a test task, that is to be included in the test. The probability
increases especially noticeably at ry>0.5. If we calculate (rxy)?x 100%, we
get the value of the so-called coefficient of determination, expressed in a
convenient for interpretation percentage of the correlation between the task
and the total test score of the subjects. For example, the coefficient of
determination in the seventh task is equal to (0,8)%100% = 64 %. It can be
interpreted as follows: 64 % of the variation of test scores of test subjects in
all tasks is related to the variation of scores on the seventh task. It
demonstrates a high potential of the seventh task to make its contribution to
the overall variance of the test.

The analysis of the test properties of the task also contributes to the
calculation of a complete correlation matrix, which provides correlations of
each task with all other tasks, as well as correlations with the sum of scores.
This work is best done with the use of personal computers, by means of
statistical packages.
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Upon expert review and elimination of the identified shortcomings, a
basic set of test tasks can be presented to students for use.

Table 3

Table for the correlation coefficient calculation
S No. Surname of students Score on task Total test X, Y, Xz Y?

No.7. X, score, Y,
l Haleta | 9 9 1 81
2 Borysovych | 8 8 1 64
3 Varlamenko I 7 7 1 49
4 Avramenko 0 6 0 0 36
5 Dmytruk 0 5 0 0 25
6 Yanenko 1 3 5 1 25
7 Zakharenko 0 4 0 0 16
8 Kurinna 0 3 0 0 9
9 Smashko 0 2 0 0
10 Dontsiv 0 1 0 0 1
) 4 50 29 4 310

Conclusions. The research deals with approbation of non-
standardized tests, their expert checks for correctness of the wording of the
task, the accuracy of the wording of the questions, conditions for the
implementation of trial testing; criteria for the selection of test tasks: the
complexity potential; the variance of scores; the correlation coefficient of the
task scores with the total test score. The further research will be focused on
conducting a special experiment to create standardized tests, namely: check
for reliability and validity based on a representative sample.
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and implementing innovative teaching methods is an urgent task in developing
pedagogical tools for the formation of general and professional competencies, criteria
and methods for assessing the achievement of students’ planned learning outcomes.

The purpose is to analyze the theory, practice and prospects of assessing the quality of
training in colleges.

Methods. To achieve this goal, a set of theoretical (description, analysis, synthesis,
comparison, generalization) and empirical (observation, survey, questionnaire) research
methods were used.

Results. The essence of the study is that improving the quality of training in vocational
higher education institutions, taking into account the peculiarities of reforming the
domestic education system and the needs of the national labor market is not possible
without modern methodological support for assessing their training. The study of
interpretations of the concept of "quality of education™ identified the types of dependence
on the quality of training and the need to form personal professional qualities for students
to acquire professional skills and abilities. Conducting a survey of teachers with different
teaching experience and academic titles from different regions of Ukraine allowed to
clarify the current features of assessing the quality of training in technical schools and
colleges. In order to study the readiness of teachers to assess the quality of training in
technical schools and colleges, questionnaires were developed and sent to all educational
institutions with which a cooperation agreement has been signed. According to the results
of the survey, the authors proposed a modernization of the set of main principles for
assessing the quality of education and ways to achieve objective pedagogical control.
Conclusions. The application of the basic principles of assessing the quality of vocational
education, using experimental research has proved the need to take into account the
pedagogical conditions for proper assessment of the quality of training in colleges. The
results of the study of quality assessment of training in technical schools and colleges
necessitated the development of a set of measures to modernize the assessment of quality
of training. In the course of the study of teachers' readiness to assess the quality of
training, the need to introduce a methodological system for assessing the quality of
training in institutions of professional higher education and develop its structural model
was proved.

AxmyanvHicmo. Bionogionicme axocmi oceimu nompedoam J0OUHU, CYCNIIbCMEda,
o0epocasu BU3HAYUNO HeOOXIOHICMb MOOepHiZayii yKpaincyKoi oceimu ma 3abe3nedents
banancy Midxc 3anumamu puHKy npayi i po36UmKOM cucmemu ¢haxoeoi nepeosuwoi
oceimu. Bupiwenns npobiem 3 600CKOHANEHHS OCBIMHIX MEXHON02Il Ma BNPOBAONCEHHS.
IHHOBAYTUHUX MeMOOi8 HABUAHHS € AKMYATbHUM 3A80AHHAM PO3POONEHHS NeOA20IYHUX
3ac00i6 opmysanHs 3a2aibHUX i NPo@eciuHux KomnemeHmuocmeu, Kpumepiig i
MemoOuK OYiHI08AHHS OOCACHEHHS CIYOeHmMamu 3aniano8aHUX pe3yibmamie Ha8UaHHs.
Mema — amnaniz meopii, npakmuku ma nepcneKxmus OYIHIBAHHS AKOCMI Ni020MOBKU
gaxisyis y konedancax.

Memoou. /[nsa oocseHenHsa 6u3HAYEHOi Memu 3aCmMOoCO8AHO CYKYNHICMb MeopemuiHux
(onuc, ananis, cunmes, NOPIGHANHS, V3A2ANbHEHHS) MaA eMNIPUYHUX (CROCMEpedtCeHH s,
ONUMYBAHHS, AHKEMYBAHHS) MeMOOi8 OOCHIONHCEHHS.

Pesynomamu. Cymuicmov 00CniodicenHss noaseae 6 momy, wo NiO8UWeHHs SAKOCMI
niocomosku axisyie y 3akiadax @ axosoi nepeosuwoi oceimu 3 Ypaxy8aHHM
ocobausocmeti peghopmy8ans 8iMUUIHAHOL cucmeMu 0c8imu ma nompeod HayioHAIbHO20

<<Jump to Table of Contents 164



PART 2. METHODOLOGICAL BASIS FOR EVALUATING THE QUALITY OF
SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

PUHKY Npayi He Moxcauge 6e3 Cy4acHo20 MemoouiHo2o 3a06e3neueHts OYiHIo8aAHHA iXHbOT
nio2omosxku. BueuenHs mpaxmyeans NOHAMMSA «AKOCMI O0C8IMU» BUSHAYUIU BUOU
3anexcHocmi  sAKocmi - npogecitinoi  niocomosku ma HeoOXiOHicmb  opMmy8aHHs
ocobucmicHux npogeciiinux skocmeti 05t HAOYmMms cmyOeHmamu npogheciiHux ymins i
Hasuuok. Ilposedenns onumysanHs neoda2o2iuHUX NPAYIBHUKIB, 3 HEOOHAKOBUM
nedazo2iuHUM CMajicem ma HayKo8UMU 36AHHAMU 3 PI3HUX obnacmell YKkpainu 003601u10
3’sacyeamu  Cy4acHi  0COOIUBOCMI  OYIHIOBAHHS AKOCMI NiO20MOSKU  haxisyie y
MexXHIKyMax i Koaeodcax. 3 Mmemor OO0CHIONCEHHST 20MOBHOCMI BUKIAOAYi8 00
OYIHIOBAHHSL SIKOCMI NIO20MOBKU (Paxieyie y MexHIKyMax i Koaieoddcax po3pooOieHo i
po3iciano amkemu 00 6CIX HABYANLHUX 3AKNA0I8, 3 AKUMU NIONUCAHO 00208Ip NPO
cniepobimnuymeo. 3a pe3yromamamu  AHKEMY8AHHS ABMOPAMU  3ANPONOHOBAHO
MOOEpHI3ayito KOMNIEKCY 20N08HUX NPUHYUNIE OYIHIOBAHHS AKOCMI HABYAHHS MA WIAXU
00Cs12HEH s 00 €EKMUBHO20 Neda2o2iuH020 KOHMPOJIO.

Bucnosxu. 3acmocyeanus OCHOBHUX NPUHYUNIE OYIHIOBAHHA SAKOCMI Npoghecitinol
0ceimuy, BUKOPUCMOBYIOUU eKCNEePUMEHMANbHI  OOCHIONCEHHS 00380IUN0  008eCmu
HeoOXiOHICMb 8PAXYB8AHH NeOdA202TYHUX VMO8 O/l HANEHCHO20 OYIHIOBAHHS SAKOCMI
nioeomoexku ¢haxisyie y roneoxcax. Pezynivmamu 00CHiONHCEHH OYIHIOBAHHS AKOCMI
ni02omoeKu haxisyie y mexHiKymax i Koieoxcax ooymosuiu HeoOXionicmos y po3pooyi
KOMNJEKCY 3ax00i8 w000 MOOepHi3ayii OYiHI8aHHS AKocmi nideomosku. B xo0i
00CNIOJHCEHHSL 20MOBHOCMI BUKAAOAYIE8 00 OYIHIOBAHHSA SKOCMI Ni020MO6KU paxisyis
006e0eH0 HeobXIOHICMb 3anpOoBaAONCEHH MEeMOOUYHOI cucmemu OYIHIOBAHHS SKOCMI
niocomoexku ¢haxisyie y 3akiaoax ¢haxoeoi nepedsuujoi oceimu ma po3poonenHs il
CMPYKMYPHOi MoOeili.

Keywords: quality  of training, Knrwouosi  cnosa:  sxicme  nidzomosxu,
assessment, college, professional higher OYIHIOBANHA, KONEOIC, paxosa nepedsuwja
education. ocgima.

Introduction. One of the most important tasks facing Ukraine is its
sustainable innovative development. The need to modernize the training of
specialists is due to the formation of a new educational policy of Ukraine,
where the priority is to ensure the appropriate quality of education based on
maintaining its fundamentality and compliance with the mature and far-
reaching needs of man, society and state.

Particular attention is paid to the quality of vocational education as a
guarantor of sustainable development of the state economy, providing it with
mobile, competent professionals. Problems of reforming the Ukrainian
education system, development and implementation of market mechanisms
for regulating its relations with the real economy, training are today among
the most important national problems.
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In these conditions, the competitiveness of the future specialist
acquires the status of one of the leading indicators of the work of institutions
of professional higher education and is the ability of educational services to
meet the demands and expectations of consumers. Quality management is
designed to ensure a balance between the demands of the labor market, the
needs of the developing individual and the development of the system of
professional higher education in general.

Head The task of professional higher education is not only the
formation of knowledge, skills and abilities, but also the development of the
ability to adapt to changes in technology, technology, labor organization.
One of the problems is the improvement of educational technologies, the
introduction of innovative teaching methods based on constant interaction
between teacher and student. The nearest urgent task is the development of
pedagogical tools for the formation of general and professional
competencies, as well as criteria and methods for assessing the achievement
of students' planned learning outcomes. The scientific research "Methodical
bases of estimation of quality of preparation of experts in establishments of
professional higher education” begun in Institute of professional and
technical education is directed on the decision of these problems.

The essence of the study is that improving the quality of training in
vocational higher education institutions, taking into account the peculiarities
of reforming the domestic education system and the needs of the national
labor market is not possible without modern methodological support for
assessing their training.

Sources. The analysis of the literature on the problem of assessing
learning outcomes in the context of the competency approach showed that
this issue is quite thoroughly researched and covered in the scientific
achievements of teachers and psychologists. Studies of domestic and foreign
scientists are devoted to various aspects of assessing the quality of training
of future specialists: psychological and pedagogical aspects of assessing the
quality of training are comprehensively covered in the works of Yu. Oliynyk,
P. Pidkasisty, I. Pidlasy, M. Skatkin, N. Talyzina, I. Kharlamov and others,
A. Aleksyuk, Y. Babansky, V. llyin, I. Pidlasy, V. Yagupov and others
studied the quantitative evaluation methods. others; I. Bulakh, V. llyin, E.
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Luzik, O. Mokrov, I. Romanyuk, V. Polyuk, G. Tsekhmistrova and others
studied approaches to the organization of quality assessment of training.

Despite the significant research achievements, they are mostly
theoretical in nature and do not provide practical advice on the assessment
of students in a competency-based approach. The problem of assessing
learning outcomes remains relevant and one of the main topics of discussion,
both in the domestic and global educational environment.

At present, the issues of methodological support for assessing the
quality of training in vocational higher education institutions, which should
reliably ensure the comparison of students' academic achievements with the
goals of their professional training, remain insufficiently studied. In this
regard, the need to study the status of assessing the quality of training in
institutions of professional higher education.

The purpose is to analyze the theory, practice and prospects of
assessing the quality of training in colleges.

Methods. To achieve this goal, a set of theoretical (description,
analysis, synthesis, comparison, generalization) and empirical (observation,
survey, questionnaire) research methods were used.

Results and discussion. In modern conditions, one of the priority
aspects of educational policy of our country is to ensure the quality of
education, its compliance with socio-professional requirements and personal
expectations of consumers of educational services. These issues are taken
care of by the standardization of professional higher education, which
determines the establishment of regulatory requirements for qualification
standards for educational outcomes (competencies) of graduates of
vocational education institutions, provides permanent comparison of
students' academic achievements with the goals of their competence-oriented
training. professional training of specialists in vocational education
institutions by means of innovative content and learning technologies and
promotes the convertibility of levels of vocational education within the state
and abroad (Kalensky et al., 2018, p. 4).

It is high professional training that becomes a factor in a person's
social protection in the new economic conditions. The task of vocational
education is not only the formation of knowledge, skills and abilities, but
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also the development of the ability to adapt to changes in technology,
technology, labor organization.

Priority attention to quality issues is due to the following main factors:

—  the need to correlate the main goals of vocational school
development with the state educational policy (state educational standard,
licensing, certification, state accreditation of vocational education
institutions);

—  the problem of compatibility of certificates and diplomas of
vocational education, their recognition and gradual entry into the world labor
market;

—  the need to involve social partners in determining the content
and level of professional education in order to objectively assess the quality
of graduates of educational institutions.

The UNESCO Program Document "Reform and Development of
Higher Education™ states: "The quality of higher education is a concept that
Is characterized by many aspects and largely depends on the contextual
framework of the system, institutional objectives or conditions and norms in
this discipline."

Currently, in the scientific environment and the environment of higher
education practitioners there are different interpretations of the concept of
quality of education, which are based on different structural combinations of
such categories as "education standard", "educational result”, "quality of the
educational process", etc.

The quality of training is determined by the conformity of knowledge,
skills, abilities acquired in the educational institution, the formation of
professionally necessary personal qualities, the requirements of modern
production, the level of production relations and prospects for their
development.

The quality of professional training of the future specialist in the
special literature means:

—~ the degree of compliance of the level of training with the
professional requirements for him as a specialist, professional (Guslyakova,
Sintsova, and Popkova, 2000, p.49);

—~ the effectiveness of a particular educational institution or
vocational education system as a whole (Frolov and Makhotyn, 2004, p.37);
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- a set of characteristics of professional consciousness that
determine the ability of a specialist to successfully carry out professional
activities in accordance with the requirements of the economy at the present
stage of development (Khoruzhenko, 2008, p. 95);

—~ demand for the acquired knowledge in the specific conditions
of their application, compliance with the professional orientation of the
specialist and his specific knowledge and skills (Lukyanchenko and
Laricheva, 2011, p. 51).

The quality of training depends on:

- optimal selection of content;

—~ ways of realization of educational disciplines (technology,
methodical system, etc.);

—~ competencies of specialists of higher education institutions;

—~ development of personal and professional orientation of
students in the educational process of the educational institution.

Thus, the quality of training of future professionals is seen as a deep
mastery of specially selected, structured theoretical material on the basics of
the specialty for students to acquire professional skills and the formation of
the necessary personal professional qualities in a specially organized,
professionally oriented learning process. This creates the preconditions for
the realization of the personal potential of students under any circumstances
and at any time.

As stated in the Law of Ukraine "On Professional Higher Education”
(2019), the main criterion for the effectiveness of professional training in
colleges is the quality of professional higher education, compliance with
educational conditions and learning outcomes to the legislation and
standards of professional higher education, professional and / or
international standards. (if available), as well as the needs of stakeholders
and society, which is provided through the implementation of procedures for
internal and external quality assurance of education (Verkhovna Rada of
Ukraine. Legislation of Ukraine, 2019).

It is the compliance of learning outcomes with the requirements of the
standards of professional higher education that is the parameter of the
efficiency of the educational process, which is called the quality of
professional training. The guidelines for the development of higher
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education standards state that educational outcomes are a set of knowledge,
skills, abilities and other competencies declared in educational standards that
must be mastered by a person in the process of learning a certain educational
and professional program and can be identified, quantified and measure
(Guidelines for the development of standards of higher education, 2017).

Practice shows that one of the reasons that can significantly reduce the
effectiveness of training may be the bias in assessing the level of their
training, due to the imperfection of the evaluation system or the lack of the
necessary evaluation methodology for the selected criteria. Incorrect values
of training quality assessment form a misconception about the capabilities
and willingness of the specialist to realize their potential, require adjustments
to the content and direction of further training, reducing the overall
effectiveness of the training system.

Before proceeding to the study of theoretical and methodological
aspects of assessing the quality of training in institutions of higher
professional education, it is necessary to analyze the current state of training.
Teachers of about 50 educational institutions of professional higher
education from different regions of Ukraine (including about 20 educational
institutions that train specialists for construction) industries), different in
their characteristics, with different teaching experience and academic titles.

In particular, it was found that the work experience of the vast majority
of teachers of construction colleges (51%) is from 11 to 20 years; 35% of
teachers with experience of more than 20 years have been identified, 22% of
respondents have experience of 4 to 10 years, and only 3% of teachers of
higher (pre-higher) education institutions have experience of up to 3 years.
Most teachers have the highest category of teachers (51%), the least number
of teachers have the category of teacher-specialist (5%). Some teachers have
the degree of candidate of pedagogical sciences.

As a result of the survey conducted in institutions of higher (pre-
higher) education in the construction industry, teachers believe that their
school needs priority modernization (Figure 2.9) of learning technology
(25.7% of respondents), teaching aids (21.6%), content education (17.6%),
educational and cognitive activity of students (16.2%), forms of organization
of education (10.1%), pedagogical activity of a teacher (4.1%) and teaching
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methods (3.4%), control learning success (1.4%).

Needs urgent modernization = learning technologies;

M teaching methods;
4%
\ 6% » 1%
10%

3%

forms of training organization;
teaching aids;

B pedagogical activity of the
teacher;

B educational and cognitive
activities of students;
maonitoring the success of
training.
monitoring the success of

training.

Note. Created by the author.
Figure 2.9. Components of the pedagogical process of training junior construction
specialists in need of priority modernization

That is, the quality of assessment in construction colleges does not
need to change. This is probably because most teachers are superficially
familiar with the method of assessing the quality of training of future
professionals. This is confirmed by the results of the survey.

Studies have shown that the term "quality of professional higher
education™ is familiar to only 18% of teachers, and 57% of respondents are
not familiar with the content of the Law "On Professional Higher Education™.

29% of teachers of professional construction colleges who took part
in the survey can correctly determine the types of control according to the
specified classifications.

When asked to rank the personal qualities of future professional junior
bachelors-builders in order to ensure high-quality professional training, the
teacher was noted that the teacher must first of all have a professional
interest, be communicative, organized, creative and independent.

Analysis of the answers to the questionnaire "Which components of
the classification of value, affective or emotional sphere (W. Krathwoll,
1964) include: independence and responsibility in work, professional respect
for ethical principles, demonstration of good professional, social and
emotional behavior, healthy lifestyle etc.” found that only a third (33%) of
teachers knew the correct answer. From the research it becomes obvious that
there is a discrepancy between the theory and practice of assessing the
quality of training in institutions of professional higher education. Thus, the
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analysis showed that the most important direction in the development of
quality assessment at this stage is to improve the assessment methodology,
built on the methodological basis of an integrated approach.

In order to study the readiness of teachers to assess the quality of
training in technical schools and colleges, we developed questionnaires and
sent them to all educational institutions with which a cooeration agreement
has been signed.

The structure of teachers' readiness to assess the quality of training in
colleges and technical schools provides for the unity of cognitive,
motivational, activity and personal components.

In the study of teachers' readiness to assess the quality of training in
technical schools and colleges of construction (Figure 2.10) found that most
teachers are characterized by a sufficient level of formation of motivational,
personal, activity and cognitive components.

50% - 47% 46%
45% +

40% - 38% 44%
0
35% 30% 30% 31% 30%
30% + 26% 26%

25% Ea.

22%
20% | 17% e .
15:/" i 10%
12;" | 1% &% I
6 -+
0% - | : : :

base level intermediate level sufficient level high level

mmmm motivational component personal component aclivity component  mmm— cognitive component g readiness for evaluation

Note. Created by the author.
Figure 2.10. Levels of readiness of teachers to assess the quality of training of

construction professionals.
A high level of readiness, which is creative in nature, is formed in a

very limited circle of teachers, which indicates the need to organize special
work for its purposeful formation.

The answers of qualified teachers to the questionnaire allowed us to
conclude that the successful training of specialists in higher education
institutions requires restructuring the usual system of educational process,
improving the content, forms, methods, teaching aids, tools and procedures
for assessing student achievement. First of all, Luzan PG believes. (2020), it
IS necessary to modernize the set of main principles of evaluation of learning
outcomes, such as:
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— clear definition of expected learning outcomes: the learning
outcomes planned for the examination must correspond to the educational
goals and objectives; must meet such criteria as the possibility of
verification, specificity, educational results must be correlated with
sufficient time for their study by students; professional orientation of control
is determined by the targeted training of the specialist and helps to increase
the motivation of students' cognitive activity.

- objectivity of assessment of students ‘competence
achievements: the principle of objectivity provides assessment in the process
of control over scientifically developed objective criteria, creation of
conditions under which students' knowledge would be revealed as accurately
as possible, uniform requirements for them, fair treatment of everyone,
avoidance subjective evaluative judgments and conclusions of the teacher,
which are based only on a superficial examination of knowledge, skills and
abilities of students.

Objectivity of pedagogical control is achieved in different ways. The
first, traditional way is to form a collegial assessment, for which various
commissions are created, the composition and number of members of which
depends on the importance of the case to be controlled. The resulting
estimates are often called objective, although it is known that the addition of
several subjective opinions does not always reflect the objective state.

Another way is to take diagnostic procedures beyond the "teacher-
student” relationship, as well as through the use of objective methods of
assessing academic achievement (practical control, testing, projects,
graphical testing, etc.). The main thing for the principle of objectivity is that
the assessment of knowledge should not be influenced by the likes and
dislikes of the teacher, should be equal, the same conditions in content, form,
methods of assessing the quality of training, the same assessment criteria for
all students.

—~ systematic and systematic assessment of student learning
outcomes: assumes that the acquisition of knowledge and skills is carried out
in a certain order, which requires a logical construction of content and stages
of control, as well as the sequence of different forms, types and methods of
control at different stages. Compliance with the requirements of the principle
of systematicity and systematicity allows to obtain the most complete and
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timely information about the degree of achievement of the planned results of
the educational process. In addition, the requirements of the principle of
systematicity determine that the control of knowledge and skills should be
carried out at all stages of learning from initial perception to the practical
application of knowledge and skills. The procedure for assessing the results
of students' academic achievements should not be carried out spontaneously,
but in compliance with a clear plan, which should be familiarized in advance
to all participants in the educational process;

—~ unity of requirements: control tasks should take into account the
requirements of national standards of educational content in accordance with
the qualification characteristics of specialties. The principle of unity of
requirements to control by all scientific and pedagogical workers provides to
be guided in an estimation of students by uniform system of requirements
and criteria.

—~ a positive approach in assessing student learning outcomes.
Assessment as a result of assessment should focus on the level of
achievement and progress of the student, not to emphasize his failures. A
positive approach provides an actual, stimulating impact on the development
of educational and cognitive activities of the future specialist, cognitive
needs and motives of students. Evaluation should be tactful carried out in a
calm business environment. Students should not be in a hurry to answer or
interrupt questions. All comments, instructions and assessments must be
made in a tactful and friendly manner. Students must know the content (what
will be controlled), the means (how the control will be carried out), the
timing and duration of the control. The control becomes the more effective,
the psychophysiological features of the controlled are more fully considered.
The highest pedagogical requirement is the presence of students' trust in the
teacher and their faith in themselves, the teacher's respect for the student.

—~ individual approach in assessing the results of students
‘academic achievements requires control of the direct educational work of
each student, does not allow the substitution of individual students' learning
outcomes by the results of the team, and vice versa. Mastering knowledge
and skills is an individual process. Each student acquires knowledge and
skills in accordance with their psychological and physiological
characteristics. All students are subject to the same requirements for the
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amount of knowledge, the level of skills, but in some cases, it is necessary
to take into account the individual qualities of students;

- multidimensionality of assessment of students’ academic
achievements during the assessment it is important to determine the level of
all components of professional competence acquired by future professionals
(professional knowledge, skills, formation of professional qualities of the
graduate, etc.).

- the adequacy of tools for assessing the competencies of
students. The system of assessment methods and procedures should be
correlated with educational tasks, assessment functions. The use of only one
of the tools does not allow to draw conclusions about the impact of learning
on all components of behavioral competence of students. Therefore, at least
four tools should be used, each of which is the most adequate for assessing
the relevant object of knowledge, attitudes, skills, intentions and behavior.

- compliance with the balance of the subjects of evaluation. To
draw adequate conclusions, it is very important to obtain information from
different groups (subjects of assessment): teachers, students themselves,
their peers and others. In addition, selfesteem develops students' ability to
self-analysis, goal setting and analysis of their own achievements. The use
of self-assessment allows you to participate not only in obtaining the result,
but also in its analysis.

Naturally, compliance with the requirements of these principles is
possible by providing certain pedagogical conditions for assessing the
quality of professional training, which include: the orientation of working
curricula of disciplines on educational outcomes declared in educational
standards; purposeful application of valid, reliable, accurate methods of
objective assessment of students' academic achievements; application of
several evaluation tools; formulation of objective and understandable for
students learning goals; providing effective feedback; early acquaintance of
students with assessment criteria; purposeful activation of educational and
cognitive activity of students; adjusting the content and process of the
educational process based on the results of assessing its quality, etc.

Therefore, the assessment of the quality of training as a procedure for
comparing certain learning outcomes of students with the competencies
declared in educational standards should be carried out in accordance with
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the characterized principles and reasonable pedagogical conditions. For this
purpose it is necessary to create a methodical system of purposeful formation
of readiness of pedagogical workers for assessment of quality of preparation
of experts in colleges and to provide scientific and methodical support of
processes of development of readiness of pedagogical workers for
assessment in the conditions of concrete establishment of professional
education.

Assessment of the quality of training in institutions of professional
higher education, as a system includes: development and approval of
qualification standards for assessment of vocational education;
substantiation and implementation of pedagogical methods and assessment
technologies; assessment of educational results (competencies) of students.

The quality of professional training of future professionals is
seen as a deep mastery of specially selected, structured theoretical material
on the basics of the specialty for students to acquire professional skills and
the formation of the necessary personal professional qualities in a specially
organized, professionally oriented learning process. This creates the
preconditions for the realization of the personal potential of students under
any circumstances and at any time.

Assessing the quality of vocational education is based on the following
basic principles: clear definition of expected learning outcomes; objectivity
of assessment of students' competence achievements; systematic and
systematic assessment of student learning outcomes; unity of requirements;
a positive approach in assessing student learning outcomes; individual
approach when evaluating the results of students' academic achievements;
multidimensionality of assessment of results of educational achievements of
students; adequacy of tools for assessing students' competency
achievements; compliance with the balance of the subjects of evaluation.

Based on the analysis of the obtained experimental data, it is proved
that in order to properly assess the quality of training in colleges, it is
necessary to take into account the relevant pedagogical conditions.

The study of the state of quality assessment of training allowed to
conclude that the current features of quality assessment of training in
technical schools and colleges is characterized by a system of organizational
destructive factors that necessitate the development of a set of measures to
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modernize the quality of training in technical schools and colleges.
development of innovative technologies for objective assessment of
competence achievements of future junior specialists.

In the study of teachers' readiness to assess the quality of training in
colleges and universities found that most teachers are characterized by an
average and sufficient level of formation of motivational, personal, activity
and cognitive components, indicating the need for special work for its
purposeful formation through the introduction of methodological systems for
assessing the quality of training in institutions of professional higher
education.

Prospects for further research are associated with the substantiation of
the methodological system for assessing the quality of training in institutions
of professional higher education and the development of its structural model.
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CONCLUSIONS

In the collective monograph, a theoretical generalization was made
and a solution to the scientific problem of increasing efficiency and
evaluating the quality of vocational education and training was proposed.
The obtained results confirmed the hypothesis, proved the achievement of
the goal, the solution of the set tasks and made it possible to formulate the
following conclusions.

Based on the analysis of available scientific publications and
educational practice, it has been proven that the current state of vocational
education and training does not fully meet the up-to-date needs of the labour
market. The main factors of negative impact include: the long process of
formation of the vocational education system and structural changes in the
activities of relevant educational institutions; incompleteness of legislative
and departmental regulation at that educational level; insufficient financing
of vocational education institutions; the imperfect mechanism of forming the
state order, which does not fully reflect the needs of the labour market;
insufficient participation of employers in shaping the content of education,
solving problems of vocational education; insufficient personnel potential
and imperfection of the system of teaching staff professional development.

The features of ensuring and evaluating the quality of specialist
training include:

- in institutions of vocational education of an agrarian profile -
the content of educational tasks should combine verbal and visual
information means, since the visual memory of rural students is mostly well
developed. That contributes to the recall of knowledge and the development
of verbal and logical memory;

— in institutions of the construction profile, the dominant method
of forming competences and assessing students’ competence achievements
is the graphic method based on the performance of a set of tasks (mini-
graphic tasks, calculation-graphic tasks, individual graphic tasks,
multifunctional tasks, professionally-oriented graphic tasks, complex
situational tasks, course and diploma projects, etc.);

— in institutions of vocational education of the mechanical
engineering profile, when designing educational tasks, tasks for evaluating
the educational achievements of students in technical disciplines, one should
take into account the degree of difficulty of engineering objects to be studied
and focus on this aspect when selecting control methods.

In the monograph, the principles were defined and substantiated (clear
definition of expected learning outcomes; objectivity of assessment of
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students” competence achievements; systematicity of assessment of
students’ learning outcomes; unity of requirements; positive approach in
student education; individual approach during education and evaluation of
students’ educational achievements; multidimensional assessment of
students’ educational achievements, adequacy of assessment tools for
students’ competence, compliance with assessment subjects; confidentiality
of information about student learning results) and pedagogical conditions for
assessing the quality of specialist training in vocational education institutions
(use of several assessment tools, each of which is the most adequate for
assessing the relevant object being diagnosed; tools for assessing the quality
of specialist training should be relevant assessment objects and the
characteristics of students; the production of conclusions about the quality
of training of specialists is carried out on the basis of the triangulation
method of increasing reliability taking into account information from various
sources, including self-assessments of students and mutual evaluations of
group mates; advance familiarization of students with the criteria for
evaluating the quality of their training in institutions of vocational pre-higher
education); a methodical system for ensuring and evaluating the quality of
specialist training in vocational education institutions has been developed
and substantiated as a complex dynamic entity that hierarchically combines
interrelated components (purpose, task, content, means, stages, methods,
forms, criteria, indicators and results of specialist training) into an
organizational and technological construct, which consists of target, content,
instrumental, organizational-methodical, diagnostic, result-reflective blocks.

The methodology for evaluating competences (educational results)
has been improved based on the conceptual and content analysis of the
components of professional action using the technology of test control,
which covers four consecutive stages: organizational and target (determining
the purpose and tasks of testing; structuring educational material or
compiling a register of knowledge; choosing the type of test tasks;
development of sets of test tasks); expert (expert evaluation of test tasks by
expert teachers; expert evaluation of test tasks by expert students; trial
testing; selection of valid test tasks for the basic set); design (compilation of
a test from a basic set of test tasks; preliminary testing of the quality of the
test; evaluation of the validity and reliability of the test; decision-making
regarding the use of the test); summative (testing; evaluation of test results);

The essential content of the concepts is specified: "evaluation of the
quality of training of specialists” was defined as the process of establishing
the levels of educational achievements of vocational education seekers in
mastering the content of an educational discipline (topic, module, etc.) in

<<Jump to Table of Contents 180



PART 2. METHODOLOGICAL BASIS FOR EVALUATING THE QUALITY OF
1 SPECIALISTS’ TRAINING IN VOCATIONAL EDUCATION INSTITUTIONS

accordance with the requirements of current educational and professional
programs; "the readiness of a pedagogical worker to assess the quality of
training of specialists in vocational education institutions™ was interpreted as
an integrative, complexly structured property of the personality, which is
manifested in the diagnostic activity, behavior and actions of the teaching
stuff and determines the ability to objectively evaluate the competence
achievements of students due to a balanced combination knowledge and
ability to apply valid methods, tools, technologies for measuring learning
results against the background of a developed moral and value focus on
ensuring the quality of the educational process in an institution of vocational
pre-higher education; “the pedagogical mastery of a teacher of a vocational
education institution” was presented as an integrative complex property of
the individual, which was based on perfect professional and pedagogical
competence, ensures a high level of self-organization of pedagogical activity
due to the synthesis of knowledge, experience, values and qualities of the
teacher and was manifested in the creative solution of professionally oriented
mastery tasks acquirers of the system of knowledge in the disciplines of
general education/professional training for the development of key
(generally professional, special) competences of future skilled
workers/professional junior bachelors; "quality of specialist training in
vocational education institutions” was defined as compliance of training
results with the requirements of qualification standards (if available),
educational and professional programs, demands of society, the labour
market, employers and the individual himself; "educational results" was
considered as a set of knowledge, abilities, skills, and other competencies
declared in educational standards, which must be mastered by a person in the
process of studying under a certain educational and professional program,
and which can be identified, quantified and measured.

The conducted research does not cover all aspects of the outlined
problem. The authors connect the prospects of further scientific research
with an in-depth conceptual analysis of the features of providing and
evaluating the quality of specialists’ training for the service sector.
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