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Abstract

Relevance: taking into account the need for innovative development of modern professional education in Ukraine,
the article substantiates the expediency of teachers using the experience of educators and scientists from EU countries,
in particular project-based learning technologies for the formation of professional competence of construction
workers. At the same time, the problem of the harmful influence of the construction industry on people and the
environment is becoming relevant in the professional training of construction workers, which requires the introduction
of eco-oriented technology of project training into the educational process for the ecologically oriented education of
future workers and the formation of environmental self-awareness.

Purpose: substantiating the effectiveness of the use of eco-oriented technology of project training in the
professional training of workers in the construction industry in the conditions of the European integration of Ukraine.

Methods: theoretical — analysis of regulatory documents, scientific works, educational and methodological
literature; comparison, systematization and generalization of information; empirical — observation, simulation of
educational situations, conversation, survey.

Results: an analysis of normative documents, works of scientists on cooperation between Ukraine and the countries
of the European Union in the field of professional training was carried out; the possibilities of implementing the
technology of project training were analyzed, taking into account the environmental problems created by the
construction industry and the need for a careful attitude to natural resources and the environment; types and examples
of application of eco-oriented technologies of project training in professional-theoretical and professional-practical
training of future construction workers are considered.

Conclusions: the expediency of implementing the technology of project training for the formation of professional
competence of future workers in the construction industry, the ecological direction of the content of professional
training, the use of the experience of the European Union countries in environmental education and upbringing is
substantiated.

Keywords: European integration, eco-oriented project learning technology, workers in the construc-
tion industry, professional competence

Introduction. Today for Ukraine, according to
V.G. Kremen (2015, p. 1), «cooperation with the
countries of the European Union in the field of
vocational education and training is urgent and
necessary. Thanks to the use of the EU experi-
ence, the development of national vocational edu-
cation becomes innovative, the need of specialists
in advanced training during their working life,
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which meets the requirements of the modern Eu-
ropean labor market, is growing; the national sys-
tem of competencies and qualifications is being
improved».

Given Ukraine's strategic focus on association
with the European Union, in the Strategy for the
Development of Vocational (Vocational and
Technical) Education for the period up to 2023,
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the Ministry of Education and Science of Ukraine
provides for «building the capacity of vocational
(vocational and technical) education institutions to
establish international relations, participate in in-
ternational programs and projects to develop in-
novations, study and exchange experience and
successful practices» (21.12.2020 Ne 12/2-3),
aimed at European integration, the reforms of the
Ministry of Education and Science of Ukraine are
«Best skills for modern Ukraine». At the same
time, the professional training of future workers in
the construction industry should be based on the
requirements of the legislation of Ukraine «to in-
troduce environmentally friendly practices for the
management of chemicals and all waste through-
out their life cycle in accordance with agreed in-
ternational principles, to significantly reduce the
release of these substances into the air, water and
soil in order to minimize their negative impact on
human health and the environment» (Law of
Ukraine, 2018).

Thus, the eco-oriented technology of project-
based learning is designed to ensure the formation
of professional competence of future builders and
their environmental education.

Sources. The peculiarities of the introduction
of project technologies in the educational process,
theoretical and conceptual provisions were con-
sidered by Ukrainian scientists M. Elkin, |I.
Yermakov, O. Kobernyk, G. Romanova, S.
Sysoieva, foreign - J. Dewey, J. Johnson, J. Pitt,
W. Kilpatrick, E. Collings, D. Fried, A. Flitner, D.
Hopkins and others. W. Kilpatrick was the first to
introduce the concept of «project method», scien-
tifically described it, he considered a project any
activity with a high degree of independence of a
group of students united at a certain moment by a
common interest. According to J. Dewey (2003, p.
20), «the project method always involves solving
a specific problem, which involves, on the one
hand, the use of various methods, teaching aids,
and on the other - the integration of knowledge,
skills from various fields of science, engineering,
technology, creativity» The results of research by
scientists prove the effectiveness of using project-
based learning technology in the formation of stu-
dents' professional competence, intensification of
learning activities, and development of students’
independence.

The need to green the professional training of
future workers is emphasized in the works of L.
Lukianova (2016). The problems of the formation
of ecological culture were solved by scientists V.
Boreiko, A. Yermolenko, V. Krysachenko, L.
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Lukyanova, V. Logvinenko, S. Ryzhkov, O.
Saltovsky, G. Filipchuk and others.

The purpose of the article is to substantiate the
necessity and expediency of using eco-oriented
project-based learning technology for the for-
mation of professional competence of construction
industry workers in the context of Ukraine's Euro-
pean integration.

Research methods: theoretical — analysis of
scientific works, regulatory documents, educa-
tional and methodological literature; comparison,
systematization and generalization of data; empir-
ical — observation, modeling of educational situa-
tions, conversation, survey.

Results and discussion. According to scientists,
the economic efficiency of vocational education
can be dramatically increased by the introduction
of new «effective technologies of training and
education of future skilled workers, based on
competence-based, personality-oriented approach-
es, systems of external and internal assessment
and monitoring of the quality of vocational educa-
tion and training» (Kremen, 2015, p. 11).

One of the modern effective pedagogical tech-
nologies is project-based. According to the Ency-
clopedia of Education (2021), a project (from Latin
projectus — thrown forward) is a plan, idea, image,
embodied in the form of a description; justification,
calculations, drawings that reveal the essence of the
plan and the possibility of its practical implementa-
tion. Design is «the creation of a project — a proto-
type of a proposed or possible object» (2021, p.
870). According to P. Luzan (2014), a training pro-
ject is «a complex of search, calculation, research,
graphic and other types of work performed by stu-
dents independently with the organizational and
advisory support of the teacher for the purpose of
practical or theoretical problem solving». N. Ku-
lalaeva (2017, p. 23) notes that educational project
activity is «stimulating students' interest in certain
problems, which involves mastering a certain
amount of knowledge in order to solve these prob-
lems through project activities, the use of critical
thinking, the ability to practically use the
knowledge gained».

In the professional training of future workers in
the construction industry, project-based learning
technology involves the process of designing by
students — the formation of an idea, building a plan,
performing current or diploma creative work. The
ecological direction of this technology requires the
project to address the issues of environmental pro-
tection, natural resources, taking into account pos-
sible damage from construction work; taking into
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account the requirements of today's legislation of
Ukraine, which aims to «create a modern infra-
structure for the collection, sorting, processing and
disposal of waste, including hazardous industrial
and electronic waste as secondary raw materials,
attracting investment in waste management and by
2030 to reduce the amount of production and con-
sumption waste by 20% (Law of Ukraine, 2018).

According to L. Lukianova (2016, p. 109), the
ecologization of the educational process «should
provide the ability to choose from a number of pos-
sible options for professional activity the most op-
timal in terms of preserving the environment and
human health». Ecologization of professional edu-
cation «consists in saturation of ideas, concepts,
principles of ecology of all disciplines, especially
professionally oriented, which creates the basis for
training environmentally competent specialists of
various profiles. It is necessary to realize that
greening causes qualitative changes that arise in
all spheres of life under the influence of the cur-
rent environmental situation and are aimed at op-
timizing the impact of society on nature»
(Lukianova, 2016, p. 110).

The purpose of the introduction of eco-oriented
project-based learning technology in the profes-
sional training of future construction workers is to
develop the ability of students to understand the
possible negative consequences of their work and
apply the acquired knowledge and skills in envi-
ronmentally appropriate professional activities.

The project activity of students of construction
professions should achieve the set goals:

— formation of the ability to find, analyze, select
the necessary information on the implementation of
construction work, taking into account possible
environmental problems;

— ability to plan your work and perform it in ac-
cordance with it;

— ability to show initiative, enthusiasm, develop
critical thinking and creativity;

— ability to draw up the results of work, present
it in different audiences - group, subject weeks,
exhibitions, etc.

According to scientists (Goloborodko, &
Gnedashev, 2005, p. 87), in the process of imple-
menting educational projects, students achieve cer-
tain mental and practical skills: understanding of
the task, the essence of the educational task; plan-
ning of its final result, individual actions; imple-
mentation of the design algorithm; making adjust-
ments to previously made decisions; constructive
discussion of the results and problems of each stage
of design; drawing up the necessary calculations;
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expressing their own thoughts, constructive solu-
tions with the help of drawings, diagrams, sketches,
products; independent search and finding the nec-
essary information; evaluation of the results of
achievement planned goal; understanding the crite-
ria for evaluating projects and defending them.

At the same time, we must determine that the
project technology should be combined with other
technologies, and the process of developing project
technology is a purposeful, socially significant,
pedagogically appropriate, practically implemented
innovative activity of the teacher to design and en-
sure the functioning of the educational and devel-
opmental environment in which the project activi-
ties of students will be carried out (Osmolovsky, &
Vasilenko, 2000).

According to scientists, the following types of
projects are effective and appropriate in educational
activities: informational, practice-oriented,
research, role-playing, creative (Luzan, 2014;
Romanova, 2014; Sysoieva, 2011). Thus, the
options for students to implement eco-oriented
projects in the professional training of construction
workers can be different.

An information eco-oriented project involves
students performing tasks to collect and process
information. Thus, a project on the topic
«Technology of high-quality plastering» of the
subject «technology of plastering works» may have
the following areas of work of students «history of
humanity's use of plaster from natural materialsy,
«ways of waste disposaly, «environmental
consequences of careless use of building materialsy,
etc. Tasks in these areas on part of the information
project can be individual - they develop
independence, improve search, analytical skills.

Working in a group of 2-4 people teaches to
distribute roles, to work in a team, to be responsible
for joint results. To develop confidence,
independence, creativity of students, the results of
the work (report, abstract, video, etc.), conclusions,
proposals developed by them during the
implementation of the eco-oriented information
project should be presented to a wide audience at
lessons for classmates, during subject weeks,
exhibitions, round tables, etc.

A practice-oriented project in the professional
training of builders should increase the motivation
of students to improve their professional skills and
form environmentally appropriate behavior in their
professional activities:

a) in professional and theoretical training:
projects «Determination of possible damage to the
environment from the use of natural materials
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(water, sand, clay, etc.)»; «Ways to minimize the
impact of the construction industry on the
environment» when students master the topics
«Characteristics of sands, gravel, crushed stone.
Harmful impurities in sand», «Preparation,
transportation, quality control of mortar mixturesy,
«Technology of high-quality plastering» in the
subjects «material science», «technology of
plastering  (painting, facing, etc.) worksy,
conducting binary lessons together with teaching
the subject «basics of ecology», «biology»,
«chemistry», etc;

b) in professional and practical training (in the
lessons of industrial training and practice) in the
performance of complex works, in particular the
implementation of their own practical projects on
the problems of saving building materials,
environmentally sound waste management on the
topics of «plastering surfaces with simple,
improved, high-quality plaster», «plastering pillars,
pilasters and columns of constant section smooth
and with cannelsy, etc;

c) independent home project-tasks on the
implementation of layouts, models for subject
weeks, exhibitions of technical creativity, the work
of the admission committee;

Eco-oriented research project — involves the
study of environmental problems related to the
production of building materials and the execution
of construction works on the site and taking into
account scientific rules, in particular: studying the
properties of established and modern building ma-
terials and developing proposals for the possibili-
ties of their use, determining the features and ad-
vantages, ecological projects on the history of the
history of the origin and development of construc-
tion production «portland cements of antiquity and
modernity», «mortar mixtures for winter worksy;
«equipment of surfaces with decorative colored plas-
ters», «construction technologies of antiquity», etc.

Eco-oriented role-playing project — business
games, simulation games are indispensable in the
course of any project for students, given that a
certain part of their work is carried out in teams,
links  «performing plastering work  using
mechanization», «pulling straight architectural
details with a template», etc.

Eco-oriented creative project — provides for the
most independent practical implementation of their
own ideas: creating their own samples for finishing
surfaces of various subjects; performing real tasks;
performing creative work for phased and state
qualification certification. The implementation of
creative projects by students ensures the
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development of their independence, self-
confidence, ability to apply the acquired knowledge
in  practice, improvement of professional
knowledge and skills.

According to scientists (Romanov (Ed.), 2019),
the advantages of students’ performance are:
recognition of students' achievements, which makes
future specialists realize their own dignity,
confidence and self-confidence;  purposeful
independent activity of students, the results of
which have cognitive, practical and personal
significance; formation of a set of skills in students
participating in creative projects: search, research,
management, planning, reflective, communicative,
presentation and teamwork; development of
professionally important qualities in future
specialists: dedication, diligence, responsibility,
organization, sociability, ingenuity, creativity,
adaptability, confidence, etc.

The spread of the use of eco-oriented project-
based learning technology in the professional
training of construction industry workers is due to
the need to teach them to independently acquire
knowledge of the environmental problems that the
construction industry can create:

— the need to teach them to independently
acquire knowledge on environmental problems that
the construction industry can create and use them in
professional activities;

— the relevance of developing students' ability to
perform different social roles (leader, performer,
mediator, etc.), communication skills and ability to
work in groups, overcome conflict situations,
produce joint results, draw conclusions;

— the need to develop the ability to use research
methods: to collect the necessary information,
analyze it from different points of view, put
forward hypotheses, summarize the results.

For future workers in the construction industry,
the development of eco-oriented projects has
features:

— the project has one topic, and students perform
separate partial tasks, or is implemented by
different groups of students on the initiative and
their vision;

— the topic of the project activity of students is
pre-planned by the teacher, but provides flexibility
and  multidirectionality in the course of
development - all project options, approaches to
design using various materials, tools, devices,
methods of action are subject to consideration and
discussion;

— students' work on project activities should be
practically oriented to construction production
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and have a research character;

— the results of work on the project should be
significant for students regardless of the
possibilities of application in the construction
industry, with the main goal of developing students'
creative thinking, understanding of responsibility
for the consequences of their own professional
activities.

The implementation of any eco-oriented project
involves the following stages: preparatory
(organizational), educational (search and research),
actual design (technological), final (presentation).

At the preparatory stage, students together with
the teacher determine: the feasibility of
implementing an eco-oriented project on a
particular topic, the tasks of future work, the
expected result; at the educational stage,
information is obtained, new knowledge and skills
are acquired on the topic, graphic and technological
documents are prepared; at the technological stage,
students analyze the information received on
environmental problems of the construction
industry, prepare conclusions on the possibilities of
improving production technology, proposals for
improving the use of natural materials, and prepare
proposals for improving the use of natural
materials.

Scientists have developed the following
algorithm of students' work on the project
(Kulalaeva (Ed.), 2019, p. 22-23):

— initiation (motivation-oriented): identification
of the problem to be solved in the project, its
discussion; familiarization with the task, rules,
stages of work;

— planning (prognostic and planning), project
development: creating project teams; generating
project ideas; discussing and defining the topic,
formulating the goal, objectives, as well as the
possible result (product) of the project;

—  implementation (organizational and
executive): final determination of the result
(product) of project work and criteria for its
evaluation; construction of a technological map of
the project; distribution of individual tasks;
determination of own capabilities, means and
resources, methods of collecting materials, methods
of information analysis, its processing; independent
work of students on the creation of the product
itself (search work in the team and implementation
of operations on the main tasks of the project,
preparation of theoretical and practical materials to
be used during the presentation of the project, etc;)
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— monitoring (evaluative-reflective): consistent
discussion of the results obtained (self-assessment
of activities); clarification of the methods and
forms of project presentation; design of the project
in the chosen form; development of a
methodological passport and creation of a project
portfolio;

— presentation (presentational-implementation):
presentation and defense of the project;
participation in the discussion; defending one's
position; self-, mutual and expert evaluation of
students' project activities; formulation of
conclusions; discussion in the student group of the
results of project activities; supplementing the
portfolio (description of one's role, materials used,
one's impressions of teamwork and the role
performed); implementation of project results by
students.

The results of students’ work during the
implementation of eco-oriented educational
projects require evaluation (Romanova, 2014;
Luzan, 2014):

— by teachers: to determine the level of acquired
cognitive and practical achievements;
appropriateness of research methods and
processing of results; activity of participants; level
of relationships and mutual assistance; answers to
questions, arguments; design of project results;

— self-assessment: provides for an objective
assessment by students of their own strengths and
capabilities, an objective and critical attitude to
themselves and the results of their own activities,
changes in motivation in learning: the growth of
professional values, interests, needs. At the same
time, student self-assessment allows the teacher to
get information about difficulties at different stages
of the project;

— expert (external) evaluation: experts can be
teachers, classmates, students of parallel groups
and  senior  courses,  representatives  of
organizations-customers of personnel, etc.

Conclusions. The implementation of eco-
oriented educational projects by students — future
builders forms professional competence, develops
their ability to independently search for
information, analyze, draw conclusions and make
decisions, present the results; increases students'
interest in the profession; forms an environmental
culture, responsible attitude to the environmental
results of professional activity; makes it possible
for the student to become a direct participant in
training, interested in the results of the project.
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EKOOPIEHTOBAHA ITPOEKTHA TEXHOJIOI'IA Y
NIArOTOBII MAUBYTHIX POBITHUKIB BYJIIBEJBHOI
TAJTY3I B YMOBAX €BPOIHTETPAILIIT

Tersna IIAaTHUUYK
KaHJIUAAT NeIarori9HuX HayK, CTapIINi HAYKOBHI CITIBPOOITHHUK JIa0OpaTopii TEXHONIOTIi mpodeciitHoro
HaByaHHs [HctutyTy mpodeciiinoi ocBitu HAITH Vkpainm, http://orcid.org/0000-0002-5607-2949, e-mail:
ptv2613@ukr.net

Pegepar

Axmyanvricmy. ypaxoByIOUH HEOOXIJHICTh iHHOBAIIMHOTO PO3BUTKY CydacHOI mpodeciiHoi ocBiTH YKpaiHu, y
CTaTTi OOTPYHTOBAHO AOIUIBHICTh BUKOPUCTAHHS TIEaroraMu JOCBIAY OCBITSH 1 HayKoBmiB kpaiH €C, 30kpema Tex-
HOJIOT1] MPOEKTHOTO HABYaHHS Ui (OpMYBaHHSA MPOQeciiHOi KOMIIETEHTHOCTI POOITHUKIB OYAiBEIBHOTO MPOdiio;
BOJIHOYAC aKTyaJIbHUM Y NpodeciiiHiii mAroToBIl OYIiBEIbHHUKIB TIOCTAE MPOOIeMa IIKIJIMBOTO BIUIMBY OYAiBEIbHOT
rajysi Ha JIIOAWHY Ta HaBKOJHIIHE CEPEIOBUIIE, SKa MOTpedye yIpOBaHKEHHS B HABYAIBHHUI MPOLIEC eKOOPIEHTOBA-
HOI TEXHOJIOTi] MPOEKTHOTO HABYAHHA IS €KOJIOTIYHO CIPSIMOBAHOTO BUXOBAaHHSI MalOYyTHIX POOITHUKIB Ta Gopmy-
BaHHsI €KOJIOT1YHOI CAMOCBiIOMOCTI.

Mema: oOrpyHTYBaHHS €(EKTUBHOCTI BUKOPHCTAHHS €KOOPIEHTOBAHOI TEXHOJOTIi MPOEKTHOTO HABYAHHS Y MPO-
(ecitiHiil maroToBHi POOITHUKIB OyAiBENFHOI Tally3i B yMOBaxX €BpoiHTerpamii YKpaidu.

Memoou: meopemuuni — aHaNi3 HOPMATUBHUX JIOKYMEHTIB, HAYKOBHX TIpallb, HABYAIbHO-METOINYHOI JIiTepaTypu;
MOPIBHIHHS, CUCTEMaTH3allisl i y3arajdbHEHHs iHPOpMAaIii; emnipuuni — CIIOCTEPEKECHHS, MOJICIIOBAHHS OCBITHIX CH-
Tyariii, 6ecisia, OMUTYBaHHS.

Pezynsmamu: 3aiicHeHO aHaIi3 HOPMAaTUBHHUX JTOKYMEHTIB, Mpallb HAYKOBIIIB 3 IUTaHb CIiBPOOITHUIITBAa YKpaiHU
3 Kpainamu €Bporneticbkkoro Coro3y B raiy3i npodeciiiHoi MiAroTOBKH; MPOoaHali30BaHO MOYKJIMBOCTI YIPOBaKEHHS
TEXHOJIOT1] MPOEKTHOTO HABYaHHS 3 YPaxXyBaHHSAM €KOJIOTIYHUX MPOOIeM, sIKi CTBOPIOE Oy/iBeibHA Tally3b Ta HE00-
X1THOCTI 10AIMBOTO CTaBIEHHS 10 IPUPOTHUX PECYPCIB 1 HABKOJIHUIIHBOTO CEPeAOBHUIIA; PO3TIISTHYTO BUAN Ta MIPHUK-
JIaiy 3aCTOCYBAaHHS €KOOPIEHTOBAHMX TEXHOJIOTIH MPOEKTHOTO HABYaHHS Y MPoQeciiHO-TeOpeTHUHHIN Ta mpodeciii-
HO-TIPaKTHYHIH MiArOTOBII MaiOyTHIX pOOITHUKIB-OY/IiBEILHUKIB.

Bucrogku: 00TpyHTOBaHO TOLUIBHICTE YIPOBA/KEHHS TEXHOJIOTIT MPOEKTHOTO HAaBYaHHS Uil (hOpMyBaHHS pode-
CIiHOT KOMITETEHTHOCT1 MaiOyTHIX POOITHHUKIB OY/IIBENBHOI raly3i, €KOJIOTIYHOTO CIIPSIMYBaHHs 3MicTy npodeciiino-
T'O HABYaHHSI, BAKOPHCTAHHS JIOCBily KpaiH €Bpomneiicbkoro Coro3y B €KOJIOTIUHIH OCBITI 1 BAXOBaHHI.

Kuaio4oBi cioBa: egpoinmezpayis, eKoopienmosana mexmono2isa NPoOEKMHO20 HABUANHS, poOimHUKYU 06)0i6e-
JIbHOI 2any3i, npogecitina KoMnemenmHiCMy
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