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PREFACE

In the modern world, which is dynamically changing under the
influence of economic, environmental, social and other factors, the
vocational education system is of crucial importance for ensuring
sustainable development of society. Of particular importance are
the issues of transforming vocational education models, adapting
the content and methods of education to new challenges and needs
of the labor market, improving the quality, accessibility and
possibilities of vocational training of future qualified specialists
capable of acting effectively in conditions of war, post-war
reconstruction and European integration of Ukraine.

The monograph presents the results of research in the field of
vocational education in the context of the Sustainable Development
Goals. The structure of the monograph includes three sections, each
of which reveals a single understanding of the processes of
transformation of vocational education.

The task of environmental education under modern conditions
is now particularly relevant for the activities of the teacher, which
is directly related to the greening of education, which occurs from
the position of preserving human health and the environment; self-
improvement, improving one's professional skills in the field of
health preservation and nature protection. The state of
environmental education largely depends on the level of formation
of the relevant competence of the teacher and his professional
readiness for the specified direction of pedagogical activity. That
IS, an important link in the implementation of the specified tasks is
the teacher, who is directly responsible for the formation of the
personality of the future specialist. This can be achieved, in
particular, by developing and applying eco-oriented pedagogical
technologies for the professional training of future specialists of
vocational education institutions of various specializations.

To meet new and future needs for environmental («green»)
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skills, 1t is necessary to expand the opportunities for advanced
training, on-the-job training and apprenticeship. Vocational
education can facilitate learning through an interdisciplinary and
multidisciplinary approach, which circular strategies require. The
national or regional diversity of vocational schools specializing in
various aspects of the circular economy will help to align training
programs with local and corporate needs for "green skills".
Increasing the attractiveness of vocational education and
increasing the attractiveness of jobs in the circular economy should
also be priorities.

The greening of education becomes a direct driver of the
formation of environmental awareness of students, that is, a
conscious attitude towards the environment by influencing all links
of the educational process. At the same time, in practice, the
implementation of such an approach cannot occur only through the
introduction of subjects of an environmental focus or their
fragmentary greening. Therefore, the need for both greening the
entire complex of knowledge about the surrounding world and
conscious, purposeful environmental activity becomes relevant.

The structure of the monograph includes sections that reflect
the model of forming professional competence in future specialists,
focused on sustainable development, the methodology for
developing the ecological culture of future specialists of maritime
and river transport in college; eco-oriented production technologies
in the professional training of tilers, the formation of environmental
competence of future bachelors of navigation and its pedagogical
conditions; eco-oriented educational practices in the professional
training of hospitality professionals in leading European countries;
eco-oriented design technology in the training of future
construction workers in the context of European integration.
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1.1. FORMATION OF FUTURE SPECIALISTS’ PROFESSIONAL
COMPETENCE ORIENTED ON SUSTAINABLE DEVELOPMENT:
FACTORS AND ALGORITHM OF MODEL DEVELOPMENT

®OPMYBAHHS Y MAUBYTHIX ®AXIBIIB
MPOPECIMHOI KOMIIETEHTHOCTI HA 3ACAJIAX CTAJIOTO
PO3BUTKY

Haransa KynanaeBa,

JIOKTOp TMEIaroriyHuX Hayk, npodecop,
KuiBcbkuii HalliOHAJIBHUI  YHIBEPCUTET
iMeHi Baguma I'etpmana;

Ouabra lNaiinyk,

KaHJMJIAT eIarOTiYHUX HayK,

HAyKOBHI  CIBpOOITHUK  Jaboparopii
TEXHOJNOriH  mpodeciifHOro  HaBYaHHS
IacTuTyTy npodeciinol OCBITH
HAIIH Ykpaian
https://orcid.org/0000-0002-8613-1495,

Natalia Kulalaieva,

Doctor of Pedagogic  Sciences,
Associate Professor, Vadym Hetman
Kyiv National Economic University,
Ukraine;

Olha Haiduk,

PhD in Pedagogy, Research Officer of
the Laboratory of Professional Education
Technologies at the Institute of Vocation
Educational of the NAES of Ukraine
https://orcid.org/0000-0002-8613-1495,
culture2016@ukr.net

culture2016@ukr.net

The article substantiates the need to develop a model of future skilled workers’
professional competence, oriented towards sustainable development, based on the results of
the analysis of the factors of its formation.

The purpose of the publications is to structure and analyze the factors of the formation
of future specialists’ professional competence aimed at sustainable development, and to
highlight the stages of development of its model on the example of professions related to the
production of food products in Germany to adapt the specified experience to the system of
domestic vocational education.

Obrpynmoeano HeobXiOHicmb po3pobieHHs Mooeni npoghecitiHoi KomMnemeHmHoCmi
Maubymuix KeanipikoeaHux poOIMHUKIE, OpPIEHMOBAHOI HA CMAIUL PO3BUMOK, 34
pe3yibmamamu auanizy YUHHUKIS ii popmysanHs.

Mema nybnixkayii nonsieac y cmpykmypy8auHi ma auanizi YUHHUKIE (OPMYBAHHA Y
Maubymuix gaxieyie npo- gecilinoi KomnemenmHocmi, OPIEHMOBAHOI HA CMANULL PO3BUMOK,
i suceimneHHi emani@ po3pobNieHHs 1020 MOOeli Ha Npuxiadi npogheciil, nos8 s3aHux i3
8UPOOHUYMBOM NpoOyKkmie xapuyeanus y ®PH ona aoanmayii o3nauenozo 00cgidy 00
cucmemu 8im4uU3HAHOI npoghecitinoi ocsimu.

Knrwouoei cnoea: professional Keywords: npogeciiina

competence focused on sustainable KOMREeMEeHMHICMb, OPIEHMOBAHA HA
development, sustainable development, cmanutl PO3BUMOK, cmanu
education for sustainable development, PO3BUMOK, 0C8ima Ons  CMano2o
factors, future professionals, PO36UMKY, — YUHHUKY,  MAUOYmHi

professional competence formation
model, food industry.
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Introduction. The need for postwar reconstruction of our country,
caused by the consequences of the fullscale invasion of the aggressor,
requires quick and thoughtful actions, as well as a purposeful
reconstruction policy. This is evidenced by data from the Kyiv School
of Economics: on September 1, 2022, because of military operations in
Ukraine, 5,270 large and medium sized private enterprises, 78,060
small private enterprises and Individual entrepreneurs, and 1,665 state
enterprises were destroyed (KSE Institute, 2022).

In view of this, the question arises of introducing a system of
measures for the construction of economic entities and the
reconstruction of partially destroyed ones, their reequipment and the
launch of new technological lines (Cabinet of Ministers of Ukraine,
2021). At the same time, it is necessary to consider the development
trends of the modern resourceoriented economy, in particular the
implementation of the Sustainable Development Goals (President of Uk
raine, 2019). This means the introduction of modern, energyefficient
and ecological technologies, the operation and maintenance of which
will be provided by highly qualified workers with formed competence
the ability to act professionally in accordance with the principles of
sustainable development. So, the question arose, which consists in the
development of a model of future skilled workers’ professional
competence associated with sustainable development, for which it is
appropriate to analyze the factors of its formation.

Sources. It is worth noting that sustainable development is the
central challenge of the 21st century. The scale and necessity of the
global transformation of society are declared, first, in the Sustainable
Development Goals of the UN (United Nations. Ukraine, 2022). Such
changes require complex learning processes in the economy, politics
and society at both global and local levels. In this context, education for
sustainable development (ESD) aims to empower people to jointly
shape a sustainable future. Among the main problems that the
Sustainable Development Strategy aims to solve, the following ones are

distinguished (Stern S. et al., 2021):

— consumption of limited resources;

— growth limits; _ _

— entry of pollutants into the environment;

— participation in management and decisionmaking processes;
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-~ global fair distribution of resources between current and future
generations.

The need for a comprehensive solution to the identified problems
actualized two key directions ecological and socioeconomic, which
were reflected in the ESD. This development was driven, on the one
hand, by the socalled Brundtland Report of 1987 "Our Common Future"
and on the other hand by Agenda 21, the final document of the 1992
Conference on Environment and Development in Rio de Janeiro
(United Nations Conference on Environment & Development, 1992).

From a global perspective, the intentions of the 1992 Rio
Conference to achieve changes towards sustainable development
through active public awareness were considered unsuccessful ten years
after the conference. Therefore, the United Nations decided to declare
the World Decade of Education for Sustainable Development from
2005 to 2014 to give momentum to this topic. Next, the World Program
of Action of UNESCO ESD (2015-2019) was developed, which is now
being continued by the UNESCO program "ESD 2030" (2020-2030).
The

latter examines the 2030 Agenda and 17 chapters of the UN
Sustainable Development Goals (UNESCO. UNESDOC Digital
Library, 2020).

Results and discussion. Since three spheres of sustainable
development are distinguished — ecological, social and economic (De
Haan G. et al., 2021), we consider it necessary to structure the factors
of formation of future specialists’ professional competence, oriented
towards sustainable development, taking into account the specified
spheres at the following levels: international, national, regional,
industrial and institutional (enterprise institution vocational education).

At the international level, the factors of the environmental sphere
include the following: an increase in the share of energy from renewable
sources in the global energy balance; activation of international
cooperation in the field of ecologically clean energy; ensuring
preservation, restoration, and rational use of natural ecosystems;
rational and efficient use of natural resources. Among the factors of the
social sphere, we single out the following: elimination of poverty
throughout the world; prevention of mortality; providing all population
groups with sufficient food; promotion of accessible and quality
education; increasing global macroeconomic stability. Factors of the
economic sphere at this level are: full and productive employment and
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decent work for all; transition to the use of rational models of
consumption and production.

At the national level, among the factors of the ecological sphere,
the following ones have been identified: ensuring general access to
energy supply; response to climate change; financial support for the
preservation and rational use of biological diversity and ecosystems.
Factors of the social sphere are: introduction of appropriate systems and
measures of social protection for everybody; prevention and treatment
of various diseases, support of mental health and wellbeing of the
population; involvement of youth and adults in obtaining professional
education for better employment; encouraging effective partnership
between state and nongovernmental organizations and the private
sector. Factors in the economic sphere of this level should include:
promotion of productive activity, creation of decent jobs,
entrepreneurship, creativity and innovative activity; a significant
increase in the level of employment in industry and the share of
industrial production in the gross domestic product.

At the regional level, among the factors of the environmental
sphere, the following should be singled out: encouragement of
investments in energy infrastructure and environmentally clean energy
technologies; preservation and rational use of natural resources. Factors
of the social sphere are: investing measures to eliminate poverty;
sustainable food production; assistance in the development of vaccines
and medicines; training on issues of sustainable development, human
rights, gender equality and awareness of the value of cultural diversity;
reducing the scale of corruption and bribery. The economic sphere is
represented by the following factors: development of highquality,
reliable and sustainable infrastructure; reducing the negative
environmental impact of cities; qualitative planning of national and
regional development.

At the industrial level, environmental factors included: increase in
energy efficiency; informing employees of economic entities about the
consequences of climate change. The social sphere is represented by the
following factors: ensuring the proper functioning of food markets and
their processing products; increased financing of health care measures;
creation of effective, accountable and transparent institutions. Factors of
the economic sphere are: encouraging the development of micro, small
and mediumsized enterprises; research and innovation in the field of
domestic technologies; prevention of waste generation, their reuse.

: -
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We consider the institutional level as the formation of an
educational and industrial environment in the conditions of a dual form
of education. Conventionally, its components include the business
entity — the customer of labor personnel, which provides professional
and practical training of future specialists, and the professional
education institution, which is responsible for their professional and
theoretical training (Kulalaieva N. & Haiduk O., 2021).
Environmental factors at this level include: introduction of
energyefficient technologies; training of specialists knowledgeable in
the field of ecological and energyefficient technologies. Factors of the
social sphere are: training of specialists who have modern agricultural
technologies; creation and improvement of educational institutions that
take into account the interests of children, the special needs of the
disabled and gender aspects, and the provision of a favorable
educational environment. Among the factors of the economic sphere,
the following should be singled out: assistance in ensuring reliable and
safe working conditions for all employees; reduction of waste during
the life cycle of the product; ensuring that future specialists acquire
knowledge about sustainable development and a way of life in harmony
with nature.

In this context, the following aspects can be noted: on the one
hand, vocational education and training should have a clear program of
sustainable development, and on the other hand, during recent years,
this program has only slowly turned into means of regulation. The
central system lever and a certain impetus in this direction in the leading
EU country — Germany was the revision of the standard of the
profession profile «Environmental protection» (from 2020
«Environmental protection and sustainable development»). The first
effects of this momentum can already be seen in the updated training
regulations and framework curricula, in particular the integration of the
Regulation on the professional standard of the profession
«Environmental protection and sustainable development» into the
framework curriculum for the profession of electronics technician (De
Haan G. et al., 2021).

Based on the competence model of the German educator Heinrich
Roth (Roth H., 1971), the future specialists’ professional competence,
oriented towards sustainable development, can be understood as an
integrative education based on key, general professional and
professional competences acquired in a professional education

- :



institution taking into account the Sustainable Development Goals in
the content of education and provides the ability to act in accordance
with the principles of sustainable development, socially responsible and
subjectively meaningful (Kastrup J. et al.,, 2021). In Fig. 1 the
prerequisites for the formation of future specialists’ professional
competence focused on sustainable development are presented.

It is clear that the model of formation of future professionals'
professional competence, oriented towards sustainable development,
will depend on the profile of their professional training, i.e., the relevant
industry.

Let’s consider such a model on the example of competence
focused on sustainable development in the production of food products,
which was used as part of the scientific monitoring of pilot projects of
the Federal Institute of VVocational Education and Training (BIBB).

First, this model, according to German colleagues (Kastrup J. et al.,
2021), should be aimed at forming the responsibility of future experts in
the food industry and the industry for sustainable nutrition. This is due
to the fact that most trade and industrial companies that produce food
products are often embedded in global production and sales chains. In
view of this, the employees of this industry face an important task — to
fully consider sustainable development in their work.

To fulfill their own responsibilities in the field of production and
manufacture of ecologically clean food, they need comprehensive
professional competences, which also include accepting responsibility
outside their company. That is why sustainable development is
structurally enshrined as a minimum standard in education in the
Regulation on Vocational Education Standards «Environmental
Protection and Sustainable Development» (Hauptausschuss des BIBB,
2020).

So, the algorithm for developing a model for the formation of future
specialists’ professional competence, focused on sustainable development,
related to the production of food products, will consist of four stages.

First, it is necessary to determine the work processes that are the
basis of the production of the relevant industry. Thus, for professions
related to food production in Germany, two stages of processing can be
distinguished: processing of agricultural raw materials and refining of
raw materials (processing of raw materials and packaging). For some
professionals, the field of application can be clearly defined (eg. baker
or butcher), while for other professions (eg. food technologist) it is more
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varied. However, there are workflows common to all professions. They
can be grouped into three subgroups: procurement and supply of raw
materials; processing, storage and packaging; product development and
marketing. However, the actions of food production workers are not
determined exclusively by these work processes. In total, three levels of
actions are distinguished: direct performance of work, which can be
directly influenced by workers; the oprational and organizational level
of activity covering the entire company, on which the decisions of its
management rely (business model); social and political frameworks,
which include legal requirementsthat must be met in the production of
food products, or trends in the food industry that affect the business area.

Secondly, aspects of the work related to sustainable development
are clarified. With the help of research based on a thorough analysis of
modern scientific literature, educational practices, the latest production
technologies and the results of current test models, a collection of
content focused on sustainable development is formed, which is
relevant for all professions related to the production of food products.

Thirdly, the content of professional education is structured and
selected for the competency matrix. As a result, a model is obtained for
describing professional competencies focused on sustainable
development in the production of food products (Table 1).

Fourth, the competence goals are formulated. Specific goals are
formulated for each area of the competency matrix. For example, for the
field of the Processing, Storage and Packaging matrix, the specific
objectives (Improve raw materials and optimize work processes) are that
acquirers use equipment and materials, such as raw materials, auxiliary
materials and consumables, in a resourceconserving manner within the
framework of processing raw materials, understand the particular
importance of packaging loss, waste and pollution for sustainable
development, and know strategies to prevent or transform them.

They are able to:
= choose and effectively use processes, machines and production
systems;
= effectively and safely use various cleaning and disinfection
measures;
= choose and apply foodsafe processes for preserving valuable
ingredients during production, packaging and storage;

- :



Goals of sustainable development
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Fig. 1. Prerequisites for the formation of future specialists’ professional
competence, oriented towards sustainable development
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—  create maintenance plans for machines and systems to ensure their
optimal service life and minimize unplanned downtime;
- classify packaging components, their various functions and
critically consider their impact from the point of view of sustainable
development;
- differentiate packaging options based on aspects of sustainable
development and choose optimal ecological packaging;
- determine data on the energy efficiency of systems and processes
in production, packaging and storage;
—- develop concepts for improving energy efficiency and implement
them.

Table 1

A model for describing professional competence focused on
sustainable development in the food industry

Measure of competence Competence of sustainable development as the ability
relevant sustainable socially responsible activity | activities
actions (relevant that create
. - sense
sustainable activities) (meaning)
and identity
Level of activity
Procurement and | Selection and supply of Assessment of working «From the
supply of raw | raw materials as needed | conditions, production and | barn to the tal
materials supply chains at the ble» to think
2 initial stage
o Processing, Processing of raw Production taking into Promote
“-g storage and materials and optimi- | account resources and climate| sustainab
= packaging zation of own work le de-
2 processes velopment
= through food
z production
S Product Enhancement of product| To support eating habits To preserve
= development and | characteristics taking into]  taking into account sus- traditions
marketing account sustainable tainable development and create
development trends
Production and organi- zational Establish sustainabil- Advocate for social and Use
ity in the business model employee health issues professional
freedom of
creativity
Saocio-political Understand the role of | Support the normative idea of| Healthy life
companies as subjects of | sustainable development through
sustainable healthy food
development
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In the specific objectives, which are at the sociopolitical level of
action (Understand the role of companies as subjects of sustainable
development), it is noted that students consider their company as a
social system in which people work, create products and services for
other people and, thus, always operate in a wider social context. They
understand the associated social and environmental responsibility, as
well as the factual, legal and moral obligations of transparency and
reporting (eg. balance sheet and sustainability reporting obligations,
corporate social responsibility, etc.). In addition, they are able to:

- critically evaluate entrepreneurial actions in the industry in
accordance with economic, social and environmental consequences;

- understand political decisions affecting their work and
company and position themselves accordingly;

—-to be aware of the company's ability to take on social
responsibility;recognize the responsibility of companies as
multipliers of equal opportunities and freedom from discrimination;

— evaluate external costs and the price of a food product, derive
external costs caused by own production in the value chain;

— characterize the shortcomings of monopolistic structures both
for sustainable development and for social aspects of the market
economy;

- evaluate the potential of corporate forms oriented towards
public welfare and managed by employees for the relevant industry;

- identify specific advantages and problems of reporting on
sustainable development and corporate social responsibility;

- evaluate the effectiveness of communication measures
regarding sustainable development and formulate appropriate
proposals;

—draw conclusions about own activities based on the
requirements of sustainable development certificates.

Conclusions. Therefore, the need to build new economic
entities and rebuild partially destroyed ones, their reequipment and
the launch of modern technological lines, caused by the fullscale
invasion of our country by an aggressor, requires taking into account
the leading trends in the development of a resourceoriented economy,
in particular the implementation of the Sustainable Development
Goals. The structuring and analysis of the factors of the formation of
future specialists’ professional competence focused on sustainable
development made it possible to determine the levels of their
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distribution according to the spheres of sustainable development
(ecological, social and economic), namely: international, national,
regional, industrial and institutional (enterprise professional
education institution). The presentation of the prerequisites for the
formation of future specialists’ professional competence, focused on
sustainable development, made it possible to understand it as an
integrative education based on key, general professional and
professional competences acquired by future specialists in a
professional education institution, taking into account the Goals of
sustainable development in the content of education and ensuring the
ability to act in accordance with the principles of sustainable
development (socially responsible and subjectively meaningful). The
development of a model for the formation of future specialists’
professional competence, focused on sustainable development,
consists of four stages: determination of work processes, which are
the basis of production in the relevant industry; clarification of
aspects of work related to sustainable development; structuring and
selection of the content of vocational education to the competence
matrix; formulation of goals and content of competences.
Highlighting the specified stages on the example of professions
related to the production of food products in Germany will contribute
to a better adaptation of the specified experience to the system of
domestic vocational education.
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1.2. DEVELOPING THE ENVIRONMENTAL CULTURE OF
FUTURE MARINE AND RIVER TRANSPORT SPECIALISTS IN
THE COLLEGE
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The relevance development of the ecological culture of future marine and river
transport specialists in the colleges of Ukraine is determined by priority tasks of the post-
war reconstruction state’s economy and requirements of the renewed paradigm of domestic
professional education; demands an urgent solution to the environmental problems caused
by russian federation's war against Ukraine with involvement of all available technological,
financial, scientific and legal resources; requires development of ecological culture and
ecological worldview of the young generation for formation of responsibility and readiness
of young professionals to participate in the protection and preservation environment.

AxmyanvHicmes po36UmMKy eKOA02IYHOI KyTbmypu MatOymuix ¢haxisyie Mopcbko2o
ma piuko8o2o0 mMpaHcnopmy 6 Koaeodcax YKpaiHu eusHauacmucs npiopumemuHuMu
3AB0AHHAMU NOBOEHHOI 8100Y008U eKOHOMIKU 0epIHcasU U BUMO2AMU OHOBIEeHOI napaouemu
8IMUU3HAHOI Npogheciinoi oceimu, BUMAAE HA2ATILHO20 PO38 A3AHHSA GUKTUKAHUX GIUHOI
p@ npomu Vkpainu exonoziunux npooOnem i3 3aIy4eHHAM YCIX HAABHUX MEXHOJO2IYHUX,
Qinancosux, HAYKOBUX I NPABOBUX pecypcie; NOmMpedye PO3GUMKY eKOI02IUHOT Kylbmypu U
€KOJI02IUH020 C8IMO2NA0Y MON00020 NOKONIHHA 0N (QOPMYSaHHSA BION0BIOANbHOCMI U
20MOBHOCMI MONIOOUX haxisyie bpamu yyacms y 3axucmi ma 36epedceni 008K

Knrouosi cnosa: eKoN02IuHa Keywords: ecological culture, college,
KyIbmypa, — Koleoxc,  Memooukd, methodology, professional training, sea
npogeciiina  niocomoska, — gaxiseys and river transport specialist.

MOPCbKO20 I pIUKOB8020 MPAHCNOPMY

Introduction. Today, when developing the development
vectors of Ukrainian society, the most problematic issues are
environmental protection, the rational use of natural resources,
including water. For this purpose, modern educational science and
practice are not limited to the biological aspect of the concept of the
"ecological culture of future specialists”, one of the leading
components of which is a complex of ecological knowledge, that is,
ideas about the consequences of irrational use of natural resources,
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pollution of the environment, rivers, lakes, etc. The attention of
researchers is aimed at identifying the regular relations between
society and nature, as well as the regulation of human behavior using
norms and rules fixed in the public consciousness and reflecting
sustainable development strategies. However, this does not always
have a positive result, as it also depends on the formation of personal
self-awareness and responsibility of students in college. Accordingly,
it is necessary to form the ecological culture of future specialists, in
our case sea and river transport.

Sources. The relevance of the problem of forming the
ecological culture of future specialists is considered in numerous
documents of the legal and regulatory framework: the Law of Ukraine
"On Vocational Pre-Higher Education” (2019), the National Doctrine
of the Development of Education of Ukraine in the 21st Century
(2002), the National Strategy for the Development of Education in
Ukraine for 2012-2021 years (2014), the Law of Ukraine "On
Environmental Protection” (new version - 2018), the Law of Ukraine
"On the Basic Principles (Strategy) of the State Environmental Policy
of Ukraine for the Period Until 2030" (2019), Concepts of
Environmental Education of Ukraine (2001) etc., in which aspects of
the modernization of the existing professional pre-higher education
system of Ukraine are outlined. These legislative acts became
decisive in the development of environmental education in Ukraine,
in particular in the conditions of martial law, because its conceptual
provisions, goals, content and methods in the field of environmental
protection and reasonable natural use of available resources were
determined.

In pedagogical science and practice, there are many
developments in which the issue of environmental education is
raised, in particular, the formation of an environmental culture of
college students. V. Baranovska, O. Bondar, V. Honcharuk, G. Gulyk,
S. Ivanenko, O. Krayniuk, Yu. Koval, L. Kurniak, L. Luk actively
studied this education as one of the directions of the formation of
ecological culture. Yanova, S. Lutkovska, O. Mateyuk, V. Melash, V.
Molodychenko, V. Ovcharuk, O. Plahotnik,

O. Prutsakova, G. Pustovit, T. Sayenko, S. Sovgira,

A. Stepaniuk, O. Stolyarenko, H. Tarasenko, O. Trotska, etc.,
however, certain issues of the raised problem remain insufficiently
covered.

In connection with this, the problem of forming the
environmental culture of future sea and river transport specialists has

. :



become relevant within professional higher education.

The purpose of the article is to justify and implement the
method of developing the ecological culture of future sea and river
transport specialists in the educational environment of the college.

Research methods: study of scientific sources, psychological-
pedagogical and scientific-methodological literature, legislative acts
and normative-legal documents - to find out the degree of
development of the problem; generalization and systematization - to
generalize the theoretical foundations of the researched problem, to
clarify the content of the concepts: "ecological culture of the future
sea and river transport specialist”, to justify the methodology of its
development; definitive analysis - to clarify the logical-semantic
content of the basic research concepts "ecological -culture",
"methodology of developing the ecological culture of future sea and
river transport specialists in the college™.

Results and discussion. In the modern Ukrainian language, the
term "methodology" means a set of "methods of learning something,
as well as the science of learning methods. The methodology of a
specific educational subject is a branch of pedagogical science that
investigates the content of the educational subject and the nature of
the educational process, which contributes to the acquisition by
students of the necessary level of knowledge, abilities, and skills, the
development of the thinking of future specialists, the formation of a
worldview and the education of the qualities of a citizen of one's
country" (Honcharenko, 2000).

Based on the study of the state of development of the problem
and the logical generalization of the results of the theoretical analysis
of legislative acts, regulatory and scientific literature, we have
grounds to assert that the development of ecological culture
(hereinafter referred to as DEC) is a complex multifunctional process,
which involves the involvement of a future specialist in sea and river
transport to the cultural experience of mankind about to with
concerning an interaction with the environment (the natural world,
urbanized, artificial and social environment), its socialization and
inculturation as an individual, the formation of individual ecological
culture, the result of which is the formation of a subject of ecologically
appropriate behavior and nature conservation activities. Scientists
emphasize the need to form ideas about the harmonization of
relationships in the "man-nature™ system, to review one's attitude to
nature, which determines the nature of the goals of interaction with
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nature, its motives, the readiness to choose certain strategies of
behavior; formation of a system of abilities, skills, and strategies of
interaction with nature. We consider the position of scientists to be
relevant, that environmental education should focus on the transition
from specific educational and game situations to generalizations and
analysis at a higher level and the development of a personal attitude
to environmental problems (Morozova, Bondarchuk, & Varuk,
2017).

Therefore, the main task in environmental education is the
formation of a suitable worldview, ecological consciousness, which
is formed in the process of relevant activities, and if students of
professional pre-higher education are involved in cleaning coastal
areas, conducting research on determining the state of water
resources, implementing environmental projects, etc., then such
actions and their activity, in general will contribute to the awareness
of the importance of their participation in nature conservation
activities, i.e. they are not just taught respect for the environment, but
the formation of ecological consciousness takes place (Herliand,
2019).

The DEC methodology developed and implemented in the
practice of the colleges provided for the implementation of the
following principles: social activity, subjectivity, dialogic, continuity,
openness, systematicity, integrity, unity of consciousness and
behavior, conformity to nature, humanization, and democratization
of educational and environ-mental work.

Also, the implementation of the methodology for the
development of the ecological culture of future sea and river transport
specialists in the college required compliance with the pedagogical
conditions identified by us.

In the implementation of the first condition - the formation of
positive motivation of future sea and river transport specialists to
acquire ecological knowledge - it was taken into account that the
formation of the ecological culture of the younger generation begins
at school. First of all, it is an emotional and sensory perception of
nature, the formation of a consciously correct attitude towards the
natural environment; learning about nature in all its diversity,
colorfulness, development, interrelationships, studying the basics of
collective and independent practical activities to support the objects
of the surrounding natural landscape; complex systemic ecocentric
perception and knowledge of the world, formation of initial
ecological knowledge, abilities and skills in the complex system
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"nature - society - man" management, resource management
(Kurnyak, 2015; Plahotnik, Holovatyuk, 2004). In our case, the
learner who is awarded the qualification must be able to use and apply
the tools, equipment and systems that ensure the safety of shipping
and the protection of the environment (Standard, 2018). The content
of the educational material was formed on the basis of the defined
blocks of knowledge, abilities and skills related to professional-
practical and fundamental training of students, in particular
environmental and professional. The main source of training content
in the developed methodology is: training programs for junior
specialists in the field of training 070104 "Maritime and river
transport”, training programs for the disciplines "Fundamentals of
ecology", "Life safety”, "Occupational safety", training manuals,
methodological instructions, through the program for the
development of students' ecological culture for the entire period of
study at the College of Sea and River Transport.

At the same time, the development of the ecological culture of
future maritime and river transport specialists involved not only the
acquisition of knowledge, skills and abilities. It is impossible without
the mechanism of transformation of scientific knowledge into
certain human relations, which, in turn, act as a motive and purpose
of activity, a conscious correlation of social and personal relations.
The motivation of future sea and river transport specialists to develop
ecological culture is to create conditions for the manifestation of
internal motivations, awareness of the need for further self-
development. The complex of motives for environmental activity
(motivation) is the foundation of the ecological culture of future
water transport specialists, which must be identified in a timely
manner and, if necessary, corrected. A conscious motive, as well as
motivations for knowledge and self-development should be leading in
the motivation of students' environmental activities. It is the stability
of these motives over time, their interrelationship and compatibility
with each other in different situations that determines the high level
of development of ecological culture. The development of the
environmental culture of college students take place during the direct
implementation of environmental activities based on a combination of
environmental knowledge, skills, and motivation to preserve the
natural environment. The second pedagogical condition —
environment - talization of the content of the professional training of
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future sea and river transport specialists - was realized in the process
of clarifying the goals and objectives, principles and content of
training for the formation of ecological thinking, building the
pedagogical technology of the DEC. The results of the work show
that the process of development of ecological culture is quite complex
and is based on the principles of systematicity, continuity,
interdisciplinary, connection of theory with practical activity

An important role in the development of the environmental
culture of marine and river transport specialists is played by the use
of innovative teaching methods, in particular interactive ones, which
contribute to personal development, increase the quality of their
professional training, the formation of environmental knowledge,
skills and values, value orientations, beliefs that are integral part of
future professional activity (Motorna, 2008).

In the implementation of the third pedagogical condition - the
use of interactive learning technologies in the mastery of
environmental disciplines - preference was given to methods of
personal and individualized learning, technologies of collective
learning methods, cooperation (teamwork, group work), Internet
technologies (promotions for teachers and students, Internet
newsletters , placement of useful materials on the official website of
the college, creation of creative products on the Internet, individual
consultations in online mode, correspondence (by e-mail), which
contributed to increasing the effectiveness of the process of
developing environmental culture among future specialists of sea and
river transport in the conditions of the college

The methodology for the development of ecological culture has
a multifaceted nature, uniting with a common goal - the development
of future sea and river transport specialists a sense of the unity of man
and nature, the formation of the need to preserve and further increase
its wealth.

Within the framework of the research search, we identified three
stages in the learning process: search-motivational, cognitive-active
and reflective evaluative, which are shown in the table. 1.

For each stage of the methodology for the development of
ecological culture, a certain goal and task were determined, the
achievement of which was ensured by the use of appropriate forms
and methods. For example, the implementation of the search and
motivational stage involves students' awareness of the content of the
courses "Fundamentals of Ecology" and "Ecology and
Environmental Protection", which directly contribute to the
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development of ecological culture, "Life Safety", the special course
"Ecological Culture of Sea and River Transport Specialist” and
professional disciplines - practical cycle. At this stage, students learn
basic ecological concepts, in particular the concept of the noosphere,
environmental factors, and their interrelationship, the main processes
of ensuring the safety and environmental friendliness of cargo
transportation by sea and river transport, the formation of
multifunctional port hubs, as well as the presence of modern, energy
efficient and ecological "green » cargo fleet, the degree of influence
of these processes on the surrounding natural environment, realize the
essence of the idea of global unity, joint development of nature and
society, establish a connection between environment and scientific
and technological progress of society.

The main form of interaction of the participants of the
educational process at the operational-cognitive stage is an end-to-
end thematic combination of various forms (lecture discussion,
analysis of the situation in the process, and discussion of projects of
decisions regarding the preservation of the environment in the
process of operating water transport and a business game), in which
the main ways are outlined disclosure of the content and essence of
the educational material and independent activity of students
(Ponomarenko, 2020). This, in turn, determines their need for
independent acquisition of both theoretical and practical knowledge.
At this stage, training is aimed at mastering the main eco-technologies
used in the operation of sea and river transport, the study of which is
aimed at consolidating the skills and abilities to process various
information, as well as increasing interest in independent work
(Karpenko, 2019). Attention is focused on the rational use of nature
and issues of a socioecological nature related to global problems, as
well as special professional orientation environmental training is
carried out, which must be integrated with the chosen professional
activity. The variety of forms of development of ecological culture in
the conditions of the college is provided by situations of subject-
subject interaction, where communication is enriched through the
world of feelings and thoughts of fellow students and the curator.
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Table. 1
Stages of development of ecological culture of future sea and river

transport specialists in colleges

Stages

Target instructions and tasks

Forms and
methods

2

3

search and motivational

The formation of a moral and ethical attitude towards the
natural environment, the results of human activity on the
example of local and regional environmental problems; aware-
ness of the dependence of human health on the state of the
environment. Formation of ecological and value orientations.
Acquiring integrative knowledge of ecology, mastering the-
oretical information and factual information about the state of
water resources. Motivation of ecological behavior, which
reflects the level of formation of ecological competence and
ecological culture of future sea and river transport specialists.

Lecture with
discussion ele-
ments; methods:
"research search
and design”,
"situational
model-
testing;
performance of
indi- vidual
research and
problem-solv-
ing tasks.

ing",

cognitive and active

Deepening of ecological knowledge, development of eco-
logical erudition; assimilation of methods and directions of]
nature conservation activities.

Education of environmental beliefs, desire and need for active
environmental protection activities. Formation of a sense of|
responsibility for the state of the natural environment.
Development of the ability to think ecologically using
analysis, synthesis, abstraction, scientific forecasting, in par-
ticular to identify sources of threat; cognitive mobilization of
mental resources based on understanding information about
risks and dangers; environmental goal-setting, making envi-
ronmentally appropriate decisions, taking into account and
forecasting the consequences of the decisions made.

Business  and
simulation role-
playing games,
discussion
method, project
method,
ecological and
psychological
training

reflective and evaluative

Formation of environmental beliefs, awareness of the need for
environmental protection and ecologically safe na- ture use,
striving to take an active position in matters of na- ture
protection and rational nature use. Stimulation of inde-
pendence, initiative, creative approach in solving environ-
mental problems. Development of individual and personal
qualities that ensure the active and integral inclusion of an
individual in nature conservation activities; mastering the
mechanisms of reflection, self-actualization and activation of
the development of ecological culture, assessment of the de-
velopment of ecocentric consciousness; formation of the
ability to understand personal achievements, skills of system
analysis and self-assessment of individual and personal qual-
ities and results of preparation for nature conservation activ-
ities in the technosphere.

Environmental
monitoring;
the method

of  "ecological
forecasting™;
analysis

of situations;
discussion

of alternative
solutions
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The development of ecological culture at the activity stage

involved the use of game forms of learning and education. Ecological
games are aimed at the development of various types of personal
activity: physical, mental and intellectual (Fedoryk, & Moskalyk,
2009). The main goal of ecological games: to develop the need for
communication with nature, to master the norms of ecologically
competent behavior, to realize the multifaceted value of nature, to
form the need for nature conservation activities, to feel a part of
nature.

The DEC method can be more successfully practiced on the
material of the course "Fundamentals of ecology and environmental
protection”, as well as in the use of programs of the integrated
discipline "Policy of shipping companies in the field of safety and
environmental protection” and the special course "Prevention of
environmental pollution™, organization of ecological and educational
work teachers aimed at the development of the ecological culture of
future sea and river transport specialists.

The environmental and development methodology of the DEK
has a general didactic character and can be implemented in the
process of studying courses in geography, chemistry, physics,
"Biology and ecology", "Economic and social geography of the
world", "Meteorology and oceanography"”, "Life safety”, "
Maintenance and repair of ship technical equipment", "Technologies
of the use of working substances", etc. Each discipline may have its
own specific characteristics, which enable a variety of application
methods and technologies for the development of ecological culture
within the above-mentioned courses, but all of them acquire a
systematized character if they are coordinated in the teaching of the
special course "Ecological culture of a sea and river transport
specialist”. Integrated socioecological courses act as a form of
fixation of the content of socio-ecological knowledge, skills,
experience of creative activity in the environment and emotional and
valuable attitude towards it.

The methodology for the development of the ecological culture
of future sea and river transport specialists through the
implementation of pedagogical forms and methods with the aim of
creating a favorable pedagogical environment and the formation of
an ecologically oriented professional position was implemented by
introducing the author's integrative educational and methodological
complex into the educational practice of colleges. The integrative
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educational and methodological complex consisted of the Program
"Development of ecological culture" (special course); improved
program “Ecological basis of nature management”; integrated
practice programs; production practice programs with in-depth
coverage of environmental issues; programs of scientific and research
work of students with ecological, industrial and ecological topics;
methodological recommendations "Continuous development of
environmental awareness of future sea and river transport
specialists”.

Conclusions. The DEC method of future sea and river transport
specialists, developed and implemented in the educational practice of
colleges, is aimed at the formation of a personality with an ecological
outlook on compliance with the norms of ecologically competent
behavior and the implementation of practical actions to protect one's
own health, the natural environment, and involves the mastery of
scientific knowledge (imagination , concepts, regularities), which
reflect the philosophical, natural-scientific, legal and moral-ethical,
socio-economic, technical and professional aspects of the
development of ecological culture, which should take place on the
basis of the synthesis of the forms and methods of the development
of ecological culture developed in the theory and practice of
ecological education , modern ecological ideas, a new attitude to
nature and new strategies and technologies of interaction with nature.

Prospective scientific investigations include the study of the
system of formation of the environmental culture of education
seekers; further development of methods of formation of
environmental culture of students of pre-higher and higher education
institutions.
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1.3. ECO-ORIENTED TECHNOLOGIES IN THE
PROFESSIONAL TRAINING OF TILERS

EKOOPICHTOBAHI TEXHOJIOI'IT Y IPO®ECINHIN
MIIrOTOBUI JIMIIOBAJIBHUKIB-IIJINTOYHUKIB
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The relevance of this article is dictated by the acuteness of the environmental
pollution issue, especially from the construction sector, which presents a challenge both
for Ukraine and globally. One of the solutions to this problem is the implementation of
green building, which involves the use of environmentally friendly materials, innovative
wastefree and low-waste technologies, alternative energy sources, waste recycling, etc.
This necessitates new, ecologically oriented approaches in the training of qualified
construction workers, particularly tile setters.

Axmyanvricme cmammi 00YMOBIIOEMbCA 20CMPOMOI0 NpodIeMu 3a0pyOHeHH s
HABKOIUUHBO2O CepedosUulyd, 0cooauso 3 60Ky Oy0ieeibHO20 CeKmopy, Wo NOCMAe K
nepeo Ykpainoro, mak i 6 enobanvromy eumipi. OOHUM i3 HANPAMIE pP0O38 A3aHHA YiEl
npoobnemu € 6NPOBAOIICEHHs 3eleH020 0YOiBHUYMEd, Wo nepeddauac SUKOPUCMAHHS
€KOJIO2IYHO HUCUX Mamepianis, IHHOBAYIUHUX 0e38I0X00HUX Ma MAl08I0XOOHUX
MEXHON02Il, AlbMEePHAMUBHUX OdJicepell eHepeli, ymunizayito 6i0xodie mowo. lle
BUMACAE HOBUX, €KOJIO2IUHO OPIEHMOBAHUX NIOX00i8 Npu NIO20MOBYI KEANIPIKOBAHUX
PpodimHuuuUx Kaopie ons 6y0i8eNbHOI 2any3i, 30KpeMa TUYIOBAIbHUKIG-NAUMOYHUKIG.

Knrwuosi cnosa: exoopicnmosana Keywords: eco-oriented professional
npogpecitina  nideomoska,  3eleHe training, green building, eco-oriented

OyOieHuymao, eKOOpIEHMOBAHL technologies, ecological certification,
mMexHoN02il, eKoN02IuHA ecological competence, tiler.
cepmucpirayis, eKOoI02IYHA

KomnemeantHicnbe, JUYUIOBATIbHUK-

Nniaumo4YHUK.

Introduction. Before the modern world, particularly
Ukraine, stand acute ecological problems, namely: environmental
pollution, global warming, waste disposal, military actions, and
the like. In this context, the importance of eco-oriented
professional training is increasing, which connects students with
the surrounding world, teaches them about the natural and artificial
environment, increases awareness of problems affecting the
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environment, and also about actions that can be taken to preserve
and improve it (Greenfield, 2022).

Construction sites themselves are a serious source of
environmental pollution. Buildings account for 40% of global
energy use and produce more than a third of global greenhouse gas
emissions. These impacts are recognized and taken into account in
the design and application of technologies that reduce the
environmental impact of construction (Gibberd, 2020). Green tech
nologies, such as solar energy, may seem expensive compared to
traditional resources, but over the entire term of use, the consumer
ultimately saves on electricity costs (HowStuffWorks.com., 2011).

As noted in the monograph by Jeremy Gibberd (2020), green
construction technologies describe methods used in the built
environment to affect the environment. Cost and benefit
calculations, made in the assessment of a representative house in
Hebei province (China) and verified by experts from the Royal
Institute of Technology (Stockholm), showed that the benefits of
additional investments associated with the application of green
construction technologies exceed the corresponding additional
costs, and the payback period is approximately 12 years, which is
acceptable for residential projects (Chen, 2020, p. 32). As proven
by research conducted at the Kyiv National University of
Construction and Architecture, green structures are a promising
energy-efficient technology that includes thermal insulation and
cooling effects, allowing for automatic protection from excessive
solar radiation in the warm season (with the conversion of solar
energy into biomass, not heat) and, conversely, the maximum
transmission of solar rays in the cold season. This reduces the load
on air conditioning and heating systems (Tkachenko, 2022).

In 2016, Ukraine joined the World Council on "Green"
Building to prepare "green standards in the regulatory and legal
field" (Kulishenko, 2016). The construction sector accounts for
37% of global carbon emissions related to energy. It is expected
that by 2050, nearly 70% of the world's population will live in
cities, which will require a doubling of the construction fund
(Investment Attraction Office, 2022). The negative impact of the
construction sector is associated with the production and
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processing of construction materials, as well as the construction
and operation of buildings. Therefore, green building practices are
a critically important component of the global fight against climate
change and environmental protection. The importance of this issue
Is indicated by the establishment in China of the specialized journal
"Low-Carbon Materials and Green Construction” (Xiao, 2023).
Recently, construction companies have focused on implementing
sustainable development strategies, including green technologies.
Thus, the construction sector needs a technological breakthrough
and professional staff capable of implementing it.

Objective: Based on global and domestic experience in
"green building," to research the issue of preparing tilers in Ukraine
using eco-oriented production technologies, and to develop
recommendations for improving the process of implementing these
technologies in educational plans and programs.

Methods: Analysis of domestic and foreign sources on eco-
oriented professional training and "green" construction, empirical
research on the practice of applying ecotechnologies in the training
of tilers in Ukraine.

Results and Discussion: Analysis of the content of the
current state standard of professional (vocational-technical)
education SP(PT)O 7132.F43.33-2017 Tiler 3-7th grade shows that
the educational program of the standard does not include
"Ecology” as a separate topic, not to mention highlighting
ecological issues in teaching individual technologies for
performing cladding works. Also, ecological competence is not
included in the list of key competencies of the mentioned standard.
However, without appropriate ecological education, future tilers
will not be able to work effectively in the field of "green building,"
which most corresponds to the ecological challenges of today.

Green building technology is a broad category that includes
everything from energy-efficient appliances to geothermal heating:
cool roof, green insulation, biodegradable materials, compacted
earth brick, stormwater management, geothermal heating, solar
energy, electrochromic smart glass, smart appliances, and
zeroenergy home (HowStuffWorks.com., 2011).
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The main aspects of "green building" include: environmental

quality; architectural quality; indoor environment comfort; waste
utilization; reduction of greenhouse gas emissions into the
atmosphere; rational water use; increasing the share of renewable
energy sources in the operation and maintenance of buildings;
safety of life activities; and establishing harmony between nature
and architecture.

In Figure 1, the main measures comprising ecology in
construction are outlined. All listed measures should be anticipated
at the pre-project development stage under specific local
conditions.safety of life activities; and establishing harmony
between nature and architecture.

Therefore, "green building” is an innovative and
environmentally friendly manufacturing, based on the principles of
sustainable development, reuse of raw materials, and conservation
of natural resources. Its main goal is to reduce the consumption of
energy and material resources throughout the entire life cycle of a
building: from site selection, design, construction to operation,
repair, and demolition (Dominant, n.d.).

EKONOTIA B bYAIBHULITBI CKNAJAETLCA 3

/ OCHOBHWX 3AX0/AIB
|: PeKynbTuBauin :| { 3anobiraHHsa j [ MNMoKpawaHHA j
Q rpynT; Q npau;j;
O sopoiimuiua; Q no6yty;
O atmochepy O signounHky

Fig 1. Ecology in Construction

In Figure 1, the main measures comprising ecology in
construction are outlined. All listed measures should be anticipated
at the pre-project development stage under specific local
conditions.

In the USA, "green" buildings on average reduce energy
consumption by a quarter, and operation and maintenance costs by
10-20% compared to traditional buildings, thus increasing the
potential longterm return on investment. According to the
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International Finance Corporation, "green™ buildings are at least

20% more energy efficient compared to traditional ones that do not
have energy-efficient design (Investment Attraction Office, 2022).
For example, in Italy (Milan), a "green" skyscraper in the form of
a forest-house was even built (Fig.2). For this reason, energy-
efficient structures are constructed with environmentally friendly
materials, have high energy-saving rates, and use alternative
energy sources — solar energy, air, and ground energy. Such
buildings are safe, environmentally clean, and improve the
condition of the surrounding environment. For example,
environmentally friendly building materials include foam
polystyrene insulation, cementsand mixtures, and concrete made
using cement, sand, gravel. Completely environmentally safe
ceramic tile, which is distinguished by high strength, reliability,
and durability, is also used (Bud-Info, 2019). All plants of the
company "Henkel Bautechnik (Ukraine)" that produce Cere-sit
adhesives are already certified with 1SO 9001,
EMAS/1ISO14001, and OHSAS18001(9)(Henkel, 2015, p. 24).
The certification of buildings is currently a timely issue.

=

Fig. 2. ForestBuiIding in Mln, Italy.

Ecological certification of buildings has long been mandatory
in developed countries, and the oldest and most widespread
method of assessing environmental efficiency in Europe is
BREEAM. This system has a 30-year history, and during this time,
over 0.5 million buildings in 90 countries have been certified.
BREEAM experts analyze buildings according to 10 key
parameters, including energy efficiency, use of environmentally
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friendly building materials, waste management technologies, the

building's environmental impact, safety for residents and visitors,
and accessibility of transportation infrastructure. Importantly,
buildings are assessed twice: at the design stage and at the
commissioning stage. This virtually eliminates a "formal
approach” or the possibility of a promising but unrealized project.

In Ukraine, however, the trend towards ecodevelopment is
only emerging. Commercial real estate is gradually beginning to
receive international ecological certificates, while residential
complexes are still less active in this area (Mind, 2020). Ecological
(green) construction is considered an innovative approach to
sustainable territorial development. This is associated with the use
of the latest technologies and equipment and the supply of
environmentally friendly products that do not harm the
environment.

In Japan, ecological problems are given priority attention.
Every five years, the state conducts environmental research, and
each prefecture has its environmental legislation and specific
ecological programs. Japan's long-term goal is to reduce carbon
dioxide emissions by 80% by 2050 compared to 2013.
Additionally, the country is currently moving towards creating an
ideal eco-city (Ecobusiness, 2020).

Maximizing a building's adherence to green construction
standards is facilitated by ecotechnologies, which focus on
using natural materials in construction and finishing (wood, glass,
clay, straw, ceramics, etc.), high-quality thermal insulation
achieved through the use of natural materials, building structure
insulation, alternative energy sources, and efficient use of natural
phenomena (e.g., using rainwater for technical needs); and waste
utilization.

Post-war reconstruction of our state must occur based on
European and global green courses, utilizing advanced ecological
tools and new construction technologies. For Ukraine, green
construction has significant potential, prospects for economic
growth, and a path to sustainable development. Thus, it is evident
that the tendency to apply eco-technologies in the construction
sector will only strengthen in the near future. Consequently, the
issue of "green construction” is one of the important research
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directions. However, it should be noted that there is insufficient
scientific exploration on this matter, especially in the field of
specific construction works.

In recent years, we have conducted research on the
development and application of ecological technologies in
construction during finishing works. On average, such works
constitute 14% of the estimated cost of construction and
installation works, and in terms of labor intensity - 28% of total
labor costs. On average, 46% of finishing works are performed by
a tiler (Nikulina et al., 2007, p. 38). One of the important tasks in
selecting technologies for facing and other finishing works is the
impact of building materials on human health.

Some materials, despite their high quality, well-known
brands, and excellent appearance, can undermine the health of
house or office residents. They can subtly affect health, provoke
chronic diseases, or cause allergic reactions. Below (Fig. 3), we
present the main requirements of ecological construction in
performing facing works.

BHKOpDHCTOBYBATH
€KOJIOri9HO YHCTI
MaTepiaan

3acTocoByBaTH iHHOBaNiHI
MaJOBiAXOaHI Ta
Oe3BigxoaHi TexHoOIOTIl

| |
He xagaTn He enIHBaTH
BHKOPHCTaHY Tapy Bix 3aNHINKH
ILTHTKH, 3BOPOTHY EKOJIOI'TUHI PO39YHHHHKIE Ha
Tapy 3ibparm Ta BHMOI'H IPpYHT
HOBEepHYTH | Ta He 3aKONYBaTH
« TEXHOJIOIT9H1 B1IX0aH
NOCTa9aILHHAKY < B
\_/
K .

He zacHnaTa cMITTAM Ta
IPYHTOM KODeHeBa MINHOK i
. cTOBOYpIB, 0 POCTYTH Ha
OyaiBeIbHOMY MalJaHIHKY

Bigxoas Ta cMITTH CKHAATH 3
Oyaiee b Ta CHOPYA TLIBKH 3
3aCTOCYBAHHAM 3aKpHTHX
JIOTKIB Ta OVHKepIB -

HaAKOOHYYBadiB

Fig. 3. Ecological requirements for the execution of facing works
(developed by the author)
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As evidenced by the aforementioned ecological
requirements, it is crucial to insist that each worker conscientiously
adheres to specific ecological norms and rules, that is, to develop
their ecological competence through eco-oriented professional
training. According to the insightful definition by L. Sauve, a
researcher from the Université du Québec a Montréal,
environmental education is "an essential dimension of basic
education, focused on the sphere of interaction that lies at the core
of personal and social development — the sphere of relations with
our environment, with our common ‘home of life"™ (Sauvé, 2002,
p. 1).

The task of environmental education is to seek ways to
preserve the environment and manage its resources appropriately.
With an adequate level of environmental education, vocational
education learners not only gain knowledge about the environment
but also become aware of their actions and responsibility for the
surrounding environment.

They develop skills to solve various ecological problems.
Therefore, environmental education is a powerful tool for
responding to ecological challenges, achieving the goals of nature
protection and conservation, and thus, sustainable development.

It is deemed advisable for teachers in vocational education
institutions to more frequently include environmental education as
an educational objective in their lesson plans. According to our
research, ecologically clean materials for finishing works have
been identified, which we recommend incorporating into the
curriculum instead of outdated information.

Figure 4 illustrates the arrangement of flooring on the ground.
For waterproofing, new ecologically clean membrane
waterproofing materials, isolite and typar, are used instead of
waterproofing with roofing felt and bitumen mastic, which contain
carcinogenic substances. The technology of their application is
simple and waste free.
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Fig. 4. Foundation of a private strip-type house (ground floor) 1 -
waterproofing, 2 - protective geotextile, 3 - thermal insulation, 4 - Izolit, 5
— Typar

Fig. 5. Wall cladding with a laser level. Fig. 6. Floor installation with a laser level.

Eco-oriented technologies for tiling floors and walls with
ceramic tiles involve the use of environmentally friendly materials
from the company "KNAUF" - a leveling compound for base
leveling, a deep-penetrating primer, and glue based on dry
construction mixes. For cladding building facades, such
environmentally friendly material as porcelain stoneware is used.

We consider it appropriate to include the aforementioned
professional information in the curricula and training programs for
future tile setters. To better assimilate the material, interactive
teaching methods should be used: problem-solving, gaming, small
group activities, etc.

We recommend the use of modern innovative web-quest
technology, which enables become widespread in residential
buildings, where the floor covering is made of white ceramic tiles,
which helps to reduce the need for artificial lighting. Thus, the
impact on both the environment and the health of the residents is
minimized. The reduction of waste in construction is facilitated by
the use of precise control and measuring instruments: a laser level
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etc. (Fig. 5, 6). trainees in professional educational institutions to
explore new green building technologies. All of the above will
contribute to increasing the motivation of learners to assimilate
educational material and ensure their professional competence in
green building issues.

The Law of Ukraine adopted on February 28, 2019, "On the
Basic Principles (Strategy) of theState Environmental Policy of
Ukraine for the Period up to 2030," introduced a new aspect of
vision for goals and strategic tasks in the field of environmental
protection, based on identifying the causes of environmental
problems in Ukraine and financial possibilities for their resolution.
Our research has shown that “green" construction is one of the
effective ways to solve these problems. Therefore, special
attention should be paid to developing ecological competence in
the training program for future builders.

Conclusions. In Ukraine, the process of applying "green"
technologies is just beginning. In tiling works, environmentally
friendly hydroinsulation membrane materials are used; powerful
construction companies have emerged that conduct eco-
certification of their products; the use of mastics and adhesives
based on dry building mixes reduces construction waste and,
consequently, soil pollution at the construction site; more precise
laser control and measuring instruments are increasingly used in
tiling works. Therefore, in the training of tile setters, attention
should be paid to studying the latest production technologies,
especially green ones. Hence, we consider it appropriate to
recommend the revision of the State Standard of Professional
(Vocational-Technical) Education SP(PT)O  7132.F43.33-2017
Tile  Setter  3-7" grade, taking into account ecological
requirements, and for teachers of vocational education institutions
to pay special attention to developing ecological competence in
future tile setters.

Prospects for further research. Development of
methodological recommendations for the implementation in the
educational process of vocational education institutions of a
system of measures for ecological education and the application of
modern green construction technologies and environmentally
friendly building materials in the training of tile setters.
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1.4. FORMATION OF ENVIRONMENTAL
COMPETENCE OF THE FUTURE BACHELOR OF
NAVIGATION
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The relevance is driven by the fact that the ecological crisis both globally and
in Ukraine particularly, is characterized by a trend of increase. The war with the
Russian Federation, which severely destroys the country's ecosystems, has become a
challenge for domestic ecology. We now face significant losses of hundreds of species of
animals and plants. This requires replenishment of organizations and institutions, including
maritime and water transport, with specialists who have a thorough professional-
ecological training. Meanwhile, maritime higher education institutions are still
insufficiently focused on activating ecological education for students, on fostering
ecologically aware seafarers with developed ecological thinking. The problem of targeted
formation of ecological knowledge, skills, and consciousness among future navigation
specialists is further actualized by the fact that pedagogical science has not yet
substantiated detailed methodological approaches, effective principles, specific conditions,
and rules for productive ecological training of future specialists in maritime and inland
water transport, nor has it developed effective technologies and methodologies for systemic
acquisition of professionally oriented ecological knowledge, skills, and abilities by marine
education seekers.

AxmyanvHicmeb 00CHIONHCEHHS 3yMOBTIOEMbCA MUM, U0 eKOL02IUHA KpUu3a y ceimi
ma 6 YKkpaini 30kpema, xapakmepuzyemucs meHoeHyicio 00 3pocmanns. Buknukamu ons
BIMYU3HAHOIL eKoa02li cmana itiHa 3 pgh, Wo HCOPCMKO HUWUMb eKOCUCMeMU KPAiHU.
Humni maemo cymmesi smpamu comenwv 6udie meapun i pociun. Lle nompebye nonosnenns
opeaHizayiti i ycmamos, 30Kpema MOpPCbKO20 I 800HO20 MPAHCHOpMY, @axisyamu 3
IPYHMOBHOW Npoghecitino-exono2iunoio niocomosxkorw. Hamomicms mopcwki 3axknau
BUWOI 0Cc8IMU NOKU-WO HEOOCMAMHbO 30DPIEHMOBAHI HA AKMUBI3AYIIO eKON02IUHOT
oceimu cmyoeHmis, Ha BUXOBAHHS €KOJO2IYHO CBIOOMUX, 3 PO3GUHYMUM €KOI02TUHUM
MUCTEHHAM MopsKig. [Ipobnemy yinecnpamosano2o (opmyeanHs eKon02iYHUX 3HAHb,
eKONI02TYHUX ~ YMIHb, €KOJO2IYHOI  ceidomocmi Maubymuix  axisyig-cyoHogooiie
akmyanizye Ui me, w0 nedazoeiyHow HAYKow Odomenep He OOIPYHMOBAHO OOKIAOHUX
Memo0002TUHUX NIOX00I8, 0IE8UX NPUHYUNIB, KOHKPEMHUX YMO8 [ NPA8Ul NPOOYKMUBHOT
eKOI02TYHOI NiI020MOBKU MAUOYMHIX axieyie MOPCbKO20 1 6HYMPIUHBO2O 800HO20
MPAHCNopmy, He po3poONeHO pPe3VIbMAMUGHUX MEXHON02IU | MemOOUK CUCMEMHO20
ONamy8amHHs 3000ye8aiamu MOpCbKoi 0ceimu npogecitino opieHmMoBaAHUMU eKONOSTUHUMU
SHAHHAMU, YMIHHAMY, HABUYKAMU.
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neoazociuna cucmema. system.

Introduction. We must acknowledge that the environmental
crisis in the world is escalating, and in Ukraine, its dynamics are
further intensified by military actions on land, as well as in marine
and river waters. The war destroys domestic ecosystems, damages
rare flora and fauna. More than 80 species of animals are on the
verge of extinction: over 10 million individuals have already died
due to shelling of zoos and shelters. The negative impact of naval
vessels' hydrolocation systems causes the stranding of cetaceans.
Significant leaks of fuel and lubricants and the entry of toxic
compounds from ammunition and military equipment from sunken
ships substantially worsen the ecology of the Azov and Black Seas,
estuaries, and wetlands.

It is worth noting that, ultimately, water transport itself is a
significant source of environmental and biosphere pollution.
Primarily, this refers to pollution from waste generated during the
operation of vessels and marine pollution through the discharge of
oil, petroleum products, chemicals (ammonium nitrate,
superphosphate, bauxite, etc.) during accidents involving barges,
tankers, and other cargo ships. Specifically, marine environmental
pollution occurs due to: the operation of diesel engines using high-
sulfur fuel oil that pollutes the atmosphere with nitrogen oxides,
carbon, and other carcinogens; toxic waste from commercial
vessels (cruise industry) from burning garbage, including plastic;
wastewater from medical facilities, general use areas that may
contain harmful viruses, intestinal parasites, etc.; solid waste (glass,
paper, ash, plastic, metal drink cans, etc.) that can become marine
litter and pose a threat to all life; the discharge of insufficiently
treated bilge water; collisions of marine mammals (e.g., whales)
with vessels leading to their death and injuries; noise created by
ships, disrupting the orientation, communication, and feeding of
some marine species, etc. It is not difficult to see that a significant
(and possibly decisive) role in marine environment pollution is
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played by human factors.

Thus, we must recognize that the ecologically safe operation
of vessels directly depends on the professional-environmental
training of maritime and water transport professionals future
officers of the deck command. However, an analysis of the training
practices of seafarers in higher education institutions, especially
future bachelors of navigation, indicates that the problem of
forming ecologically conscious, responsible, active defenders of
nature is still insufficiently addressed in maritime universities and
academies. Typically, acquiring ecological knowledge and skills
by future bachelors of navigation involves studying in the second
or third semester (Bairamova, 2020); National University "Odessa
Maritime Academy"; Prospects of training and employment for
seafarers) the discipline "Ecology and Environmental Protection,"
culminating in an examination (from 2 to 6 credits). Unfortunately,
in some maritime higher education institutions, such an
educational discipline is not included in the educational-
professional programs for training bachelors of navigation at all.

Therefore, it can be concluded that in the educational
environment of maritime higher education institutions, the
development of ecological competence in future bachelors of ship
navigation still receives insufficient attention. The problem of
targeted formation of ecological knowledge, ecological skills, and
ecological consciousness among future maritime professionals is
further emphasized by the fact that pedagogical science has not yet
substantiated detailed methodological approaches, effective
principles, specific conditions, and rules for productive ecological
training of future specialists in maritime and inland water transport,
nor has it developed effective technologies and methods for
systematic acquisition of professionally oriented ecological
knowledge, skills, and abilities by maritime education seekers.

Sources. Regulations on the regulation of relations in the field
of protection and conservation of natural resources, ensuring
ecological safety, principles of environmental protection, use of
plant and animal life are specified in the Laws of Ukraine "On
Environmental Protection” (1991 with amendments 1993-2022),
"On the Natural Reserve Fund of Ukraine” (1992 with
amendments 1993- 2022), "On Air Protection” (1992 with
amendments 1995-2022), "On Radioactive Waste Management"
(1995 with amendments 2000-2022), "On Waste" (1998 with
amendments 2002-2022), "On Plant World" (1999 with
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amendments 2009-2022), "On Animal World" (2002 with
amendments 2009-2022), "On Environmental Impact Assessment"
(2017 with amendments 2019-2022), among other normative legal
documents. The content of virtually every analyzed official
document includes the issues of the necessity to develop
environmental culture among the population, formation of views,
beliefs, and knowledge of people regarding the priority of
ecological safety requirements, strict adherence to ecological
standards, limits on the use of natural resources in industrial
activities. At the same time, it emphasizes the importance of
forming ecological competence in students of higher education
institutions, preparing them to implement strategies for ecological
safety and environmental protection. For example, Article 7 of the
Law of Ukraine "On Environmental Protection” (1991) states:
"Enhancing the environmental culture of society and professional
training of specialists is ensured by general mandatory
comprehensive education and training in environmental
protection."

It is worth adding that, unfortunately, the bill "Strategy for
Sustainable Development of Ukraine until 2030" (2018), which
aims to "promote the transition of Ukraine to the principles of
sustainable development, legislative and institutional provision of
the public management system for sustainable development,
improving the quality of life of the population and achieving
economic, social, and ecological balance of development of
Ukraine," has not yet been adopted. At the same time, the strategy
and main directions for the development of Ukraine as a maritime
state are declared in the Maritime Doctrine of Ukraine for the
period until 2035, which defines: "Among the priority national
interests at sea are meeting the needs of society, economy, and state
in the use of sea resources, strengthening the position of Ukraine
among the leading maritime states, as well as ensuring security by:
preventing pollution of the marine environment, conducting
effective ecological monitoring; achieving the condition of the
marine environment in the territorial waters and the exclusive
economic zone of Ukraine, which corresponds to the concept of
'‘good environmental condition' in the sense of the EU
Framework Directive on Marine Strategy, and maintaining such
a state in the long term" (Postanova Kabinetu Ministriv Ukrainy,
2009). The theoretical and methodological basis for addressing the
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issue of purposeful formation of ecological competence in future
bachelor mariners has been defined by the works of scholars such
as M. Bilyanska, V. Boholyubov, O. Vernik, S. Deryabo, I.
Koreneva, V. Karamushka, L. Kurnyak, L. Lukyanova, O.
Mateyuk, O. Palamarchuk, V. Panov, N. Pustovit, S. Rudyshyn, T.
Saienko, Y. Shvalb, L. Rudenko, H. Filichuk, S. Shmaliy and
others; the theoretical and methodological aspects of professional
and ecological training of maritime and inland water transport
specialists are highlighted in the works of L. Bazyl, O. Bayramova,
O. Hurenkova, L. Herganova, O. Danylenko, V. Dobrovolska, Y.
Yezhokina, V. Zhurian, M. Musorina, T. Rulevska, K. Tkachenko,
and others. The scientific aspects of personality trait development,
substantiated by these scholars, served as the basis for the
justification and development of the system for purposeful
formation of ecological competence in future bachelor mariners.

The aim of the research: to substantiate the pedagogical
system for the purposeful formation of ecological competence in
future bachelor mariners and to develop its conceptual model.

Methods: To achieve the aim of the study, theoretical
(theoretical analysis of scientific works, studying the requirements
of normative legal documents of ecological nature to determine the
level of problem development and identify directions for scientific
exploration; comparison — to study scientific approaches to solving
the problem; analysis and synthesis — to clarify the features of
ecological- professional training of bachelor mariners,
substantiating the content of their ecological competence
formation; modeling — for developing the structural and content
model of the pedagogical system) and empirical (pedagogical
observation, conversations, surveys — to determine the directions,
stages, forms, technologies of forming ecological competence of
future bachelor mariners) methods were used.

Results and discussion. Given that Ukraine is a leader in
supplying maritime industry specialists to the global fleet (in 2018,
69,000 jobs (Bayramova, 2020), in 2023 — about 100,000), and a
member of the International Maritime Organization (IMO), it is
critical for solving the problem of professional and ecological
training of bachelor mariners that students know and are able to
apply the main norms and rules of international maritime safety and
environmental protection. These provisions are highlighted in a
number of Conventions adopted by the IMO, including: the
International Convention for the Safety of Life at Sea (SOLH-
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74/83); the International Maritime Dangerous Goods Code (IMDG-
Code); the International Convention for the Prevention of Pollution
from Ships (1973).

In turn, the standard of higher education (first (bachelor's)
level of higher education; field of knowledge — "27 Transport",
specialty — "271 River and Sea Transport"; implemented by the
order of the Ministry of Education and Science of Ukraine dated
13.11.2018 No. 1239) (Ministry of Education and Science of
Ukraine, 2010) defines that future bachelors of navigation must
master the general professional competence "Ability to supervise
and control the compliance with national and international
legislation in the field of navigation and measures to ensure the
protection of human life at sea, protection and conservation of
the  marine environment." For bachelors of the specialty "271
Maritime and Inland Water Transport”, with the specialization
"271.01 Navigation and management of sea vessels (Navigation)",
the standard establishes that graduates must demonstrate learning
outcomes directly related to the subject of our research, in
particular:

. RN22. Knowledge of methods, measures, and equipment for
combating pollution from ships, as well as precautionary measures
necessary to prevent pollution of the marine environment and
fulfilling the obligations according to the International Convention
for the Prevention of Pollution from Ships, as amended,;

. RN23. Knowledge of international and domestic legal acts
regarding the safety of human life at sea and the protection of the
marine environment and ensuring their compliance.

Thus, it is worth defining the essence of the concept of
"ecological competence of a future bachelor of navigation". We
note that as a result, and at the same time as an indicator of the
quality of ecological education, Dzham (2016, p. 105) considers
ecological competence, positioning this component of life
competence of a person with her ability to make decisions and act
in the interests of sustainability and environmental conservation.
The scholar is convinced, and we support her position, that "The
formation of ecological competence of citizens is one of the most
important tasks of education for sustainable development.
Ecological competence enables a modern individual to responsibly
resolve life situations, subordinating the satisfaction of their needs
to the principles of sustainable development. Therefore, ecological
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education requires special attention. Since balance is the result of
harmonizing economic and social development of society and
environmental conservation, one of the important trends in the
ecological component is the formation in a citizen the ability to
make decisions and act in the interests of sustainability and
conservation of the environment." As the ability of an individual to
actualize the acquired ecological knowledge and experience in
real-life environmental situations for making environmentally
appropriate decisions is considered ecological competence by
Naidonova & Furdui (2018, p. 124). We value the well-founded
approaches of these scholars in research, which include: 1) creating
conditions for understanding the essence of norms and rules of
environmentally appropriate behavior and mastering them; 2)
fostering the formation of ecological convictions; 3) developing
appropriate emotions related to nature and its ecological state; 4)
developing the ability to make responsible decisions in specific
ecological life situations; 5) self-education of the student's
personality.

Lobodynska & Mahazynshchykova (2018, p. 168)
demonstrate that ecological competence must be acquired by every
specialist with higher education; in the conditions of a planetary
crisis, this key competence is necessary for every modern person.
It is worth agreeing with the scholars' interpretation of ecological
competence as the ability of a specialist to interact harmonically
with the environment and society "... in all spheres of their life
activity." The above statement convinces that future bachelors of
navigation must thoroughly master ecological competence, which,
following Zhurian (2022), we understand as a complex, integrative
personality trait that reflects the motives of ecological activity,
possession of ecological knowledge, and naturally-purposeful
types of activity, volitional qualities, and values of the personality
with an active stance in the field of environmental protection,
rational use, and reproduction of natural resources, and provides
the ability to perform environmental professional activities in the
field of maritime and inland water transport.

The acquisition of knowledge about environmental problems
and ways to solve them, the purposeful formation of needs, motives,
and habits of environmental activity, the development of ecological
thinking, and ecological awareness of future mariners are carried
out in the process of ecological education. In this regard, as
Bayramova (2020) points out, two approaches to professional-
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ecological training of future bachelors of navigation are
implemented in educational practice: multidisciplinary (using the

ecological potential of each discipline in the curriculum, giving an
ecological orientation to each component of the educational-
professional program) and intradisciplinary (a separate educational
component of the curriculum provides for a discipline of
ecological content). Here, it is worth listening to Saienko's (2008)
suggestion to focus on a combined model of ecological training of
specialists in higher education, which combines students' study of
the subject "Ecology and environmental protection” with the
ecologization of professional-practical disciplines and all types of
practice. Our position aligns with the definition of ecological
education by Lukianova (2006), who is convinced that this is a new
sense and purpose of the modern educational process, a unique
means of preserving and developing the environment and continuing
human civilization, a process that is in constant development and,
what is extremely important, is the result of reorientation and
coordination of various disciplines. Moreover, it is important to
consider that the effectiveness of ecological-professional training
of seafarers significantly depends on the quality of students' study
of environmentally-oriented disciplines ("Occupational Safety,"
"Life Safety," "Labor Protection in the Industry" etc.).

Ecological education of future bachelors in navigation is a
leading direction in acquiring classical ecological knowledge by
students, and the greening of the rest of the educational program
components enables productive formation of students' perceptions
of the "nature-human-society” system. In this case, we do not
distinguish ecological education of students (ecological holidays,
ecological excursions, debates on ecological topics, ecological
trails, etc.) as a separate direction, considering the close integration
of processes of education, upbringing, and personal development.

At the same time, it is equally important to involve students
in practical activities related to environmental protection, develop
robust skills and habits of environmentally friendly behavior, teach
future mariners to anticipate the consequences of their actions on
nature, and develop personal responsibility for the environmental
condition. Rulyevska (2021) voices consonant thoughts in this
regard, stating that students' participation in ecological activities
(clearing and maintenance of the territory around drinking water
sources, landscaping educational institution territories, cleaning
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water bodies from waste, etc.) ensures the effective combination
of ecological knowledge and practical skills, fostering habits of
safe ecological behavior. In turn, Bayramova (2020) argues that the
formation of ecological awareness, development of ecological
ethics, and skills of eco-safe behavior in future mariners should be
carried out not only through nature conservation activities but also
through experimental, ecological-educational activities, and so
forth. This includes students' participation in ecological clubs,
groups, ecological agitprop brigades, ecological expeditions,
volunteer eco-events, and execution of ecological projects by
future mariners.

Along with the formal component of ecological education of
mariners, this informal component is also aimed at achieving the
primary goal to ensure high levels of professional-ecological
training for future bachelors of navigation, capable of
systematically analyzing and competently resolving various
ecological situations, and qualified to carry out measures to
prevent and eliminate pollution of the environment and the
biosphere during vessel operation.

Therefore, we conclude that the ecological competence of
future bachelors in navigation is a complex scientific object and
requires a systemic approach in its study, and the process of
targeted formation of this integrative characteristic of the
personality should be considered as a pedagogical system. Recall
that the pedagogical system must possess certain characteristics
(Luzan, & Pasichnyk, 2023, p. 399-400): the presence of
components, parts; diversity each system component has certain
unique properties that distinguish it from other components; the
presence of structure certain elements, connections, and
relationships among them; the presence of integrative, general
properties, qualities that no single component possesses;
identifiability any component can be conditionally or actually
distinguished from the construct; hierarchy; the presence of
functional characteristics of the system as a whole and its
individual components; the purposiveness of the system; every
system is created to achieve a specific goal, so the functions of its
components must correspond to the purpose and functions of the
whole system; and the inherent communicative properties, which
are manifested in two forms in interaction with the external
environment and in interaction of this system with systems of a
lower or higher order, and others.
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Using the recently outlined features and characteristics of the
system, the study justifies a hierarchical structure of dialectically

interconnected elements (goal, main determinants, tasks,
principles, stages, content, methods, forms, tools, diagnostics,
expected result). In light of the principle of conceptual minimalism
combined with the maximum informativeness of the subject of
modeling (Lodatko, 2022), we have developed a conceptual model
of the system for forming the ecological competence of future
bachelor mariners, the visualization of which is presented in Table
1. As evident from the ideal construct shown in the table, the main
determinants (formative and non-formative components of
ecological education for future mariners) are directed towards
achieving the primary goal of the studied process systematic,
purpose-driven formation of ecological competence of future
bachelor mariners.

The aim of implementing a system for developing ecological
competence in future mariners is specified by interconnected tasks
of both structurants of ecological education, in particular: (1) to
form classical ecological knowledge and skills of students, to
develop ecological awareness of mariners regarding the resolution
of ecological situations during vessel operation; (2) for future
mariners to master the experience of performing environmental
protection, ecological education, and other activities, development
of ecological thinking, ecological worldview, and ecological ethics
of students. For the execution of the forecasted tasks, the
conceptual model identifies methodological approaches, main
principles, content, methods, forms, and means of forming
ecological competence of future mariners.
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Table 1

Conceptual Model of the System for Developing Ecological
Competence in Future Bachelor's of Ship Navigation

Purpose

Systematic, targeted development of ecological competence in future
bachelor's of ship navigation

Determinants
(Directions)

Formal component of ecological education for
seafarers

Informal Component of
Maritime
Environmental Education

Main Tasks

To form classical ecological knowledge and
skills in students, develop ecological awareness
of seafarers regarding the resolution of ecological
situations during the operation of

ships

Future seafarers' mastery
of environmental
conservation, eco-
educational activities, and
others, development of]
ecological thinking,
worldview, and students'
ecological ethics.

Methodological

Systemic, culturological, competence-based,

Activity-based, person-

Approaches |technological oriented, humanistic
Fundamental |Systematicity, integrativity, scientific basis, |Nature correspondence,
Principles |interdisciplinarity continuity, ecological
responsibility, goodness
Content Content of the course "Ecology and|Practical environmental
Environmental Protection” and |conservation actions,
environmentally oriented disciplines, |research on ecological
ecologization of the content of other educational|problems related to water
components of the program pollution, eco-educational
activities, ecological
design, and so forth.
Methods Explanatory-illustrative, reproductive, problem-| Practical demonstration,
informational, heuristic, research, gaming,|execution of actions,
simulation, simulation-gaming, etc. operations, persuasion,
suggestion, example,
exercises, training,
observation, experiments,
design, research methods,
and others.

Forms Lectures, seminars, practical classes, design,|Ecological clubs, teams,
forms of Internet self-education, participation in|"eco-trails," ecological
olympiads, conferences, ecological contests, etc. | expeditions, volunteer eco-

events, ecological events
(cleaning of water bodies,
), ecological festivals,
ecological internet
excursions, and so on.

Means Natural objects, subject-spatial representations of objects: machines,
mechanisms, ship systems, ship models, demonstration stands, etc.;
educational, methodological, ecological literature, scientific-reference
publications; electronic educational resources

Diagnostics | Criteria, indicators, and levels of ecological competence formation in future
bachelor's of ship navigation
Expected |Sufficient levels of ecological competence formation in future bachelor's of
Outcome  |ship navigation
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Conclusion. The justified model is a theoretical construct that

reflects the conceptual foundations of systemic formation of ecological
competence in future bachelor's degree holders in ship navigation. The
provisions laid down in this ideal object regarding the formation of the
studied integrative characteristic of personality combine the
possibilities of intra-disciplinary and interdisciplinary directions of
ecological education for students with the acquisition of experience in
environmental protection, ecological education, and other activities by
future mariners. The implementation of the developed educational
system in a higher education institution will significantly enhance the
level of ecological knowledge, ecological thinking, ecological
consciousness, and ecologically safe behavior of future bachelors in
ship navigation.
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2.1. ECOLOGICAL COMPETENCE OF SHIP OPERATORS IN THE
CONTEXT OF SUSTAINABLE DEVELOPMENT
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Under current conditions, the problem of ship navigation gains particular relevance —
the formation of ecological competence of ship operators in the context of sustainable
development, the study of important aspects of the interaction of vessels and the surrounding
environment, particularly their impact on water resources, water pollution, emissions of
harmful substances, and other ecological aspects.

3a cyuachux ymos ocobaueoi axmyanvbHocmi Habyeae npobaema 8 cghepi
CYOHONIA8CMEA — CHOPMOBAHOCMI eKOJIOCIUHOI KOMNEMEHMHOCMI CYOHOBOOII8 ) KOHMEKCMI
CMAno2o po3eumKy, OOCIHIONCEHHS 8ANCTUBUX ACNEKMI8 83AEMOOII CyOeH ma HABKOTUUUHBbO2O
cepedosuya, 30Kpema ix yniue Ha 600HI pecypcu, 3a0pyOHeHHs 6000UM, BUKUOU WKIOIUBUX
PEYOBUH MA IHWI eKOJ02TYHI ACNEeKMU.

Keywords: sustainable development,
eKONO2IUHA KOMNEeMeHMHICb, ecological competence, ship operators,
CYOHOB00IL, maubymui ¢axisyi, future  professionals, educational
3aK1A0U 0CBIMU, eKOI02IA. institutions, ecology

Knwuosi cnosa: cmanuti po3eumox,

Introduction. Ecological competence of ship navigators is a
critical component of modern maritime management, particularly in the
context of sustainable development. Key aspects of this competence
include understanding the ecological impacts of shipping, compliance
with natural resource conservation requirements, and efficient energy
use, as well as participation in ecological safety measures. One of the
crucial qualities of future navigators is the development of ecological
competence, which enables professionals to solve production-related
problems associated with ecological and occupational safety without
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harming the environment.

Since the mid-1980s, ecological education has become part of the
educational curriculum, yet studies indicate no positive effect
(Safranov et al., 2017). The main reason is that while learners
accumulate ecological information and knowledge, ecological culture
does not develop. The educational process in Ukraine at the time
required significant improvement to enhance effectiveness and
integration. Such improvement is only possible through a deep
philosophical and psycho-pedagogical understanding of the issue,
considering the socio-cultural functions of ecology in society, the
comprehensive structure of ecological knowledge, the current level of
ecological science, traditions, customs, and history, the experience of
the Ukrainian people in this field, and the specifics of the ecological-
economic situation in the country. Therefore, the formation of
ecological competence in future navigators under current conditions in
Ukraine is an important quality, especially in the context of modern
challenges related to environmental conservation and sustainable
development, focusing on acquiring sustainable development skills and
preparing for effective communication and ecological competence
development.

Sources. The issue of developing ecological competence in future
professionals of various specializations has been the subject of
research by G. Galiyev, A. Glazachov, O. Gurenkova, L. Lukyanova,
O. Litvinov, N. Oliynyk, L. Popenko, N. Pustovit, M. Tytarenko, T.
Marchenko, and others. As T. Kharchenko notes, "a holistic solution to
the problem of forming the ecological competence of a future navigator
requires a comprehensive approach. Additionally, for effective
formation of navigators' ecological competence, it is essential to
consider factors such as the use of modern teaching and upbringing
methods that foster the development of ecological awareness and
motivation for environmentally safe activities and ensuring the
accessibility of educational programs for all navigators, regardless of
their age, experience, and education level" (Kharchenko et al., 2020).

The aim of this article: to identify the role of ecological
competence of ship navigators in the context of sustainable
development.

Methods: theoretical: analysis, synthesis, generalization of
scientific works on the problem of ecological competence of future
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]
professionals in the maritime field and official documents - to define

the theoretical and methodological foundations of the phenomenon;
study and generalization of the existing state of the problem for the
selection of pedagogical tools - for the development of navigators'
ecological competence; comparison - to identify various approaches to
solving the studied problem; modeling - to substantiate the structural
elements of the model for the development of navigators' ecological
competence.

Results and Discussion. In contemporary conditions, where
sustainable development has become a prioritized direction of global
policy, the ecological competence of mariners is a key factor in
ensuring environmentally safe navigation, and ecological education in
the maritime industry is an important tool for developing the ecological
competence of mariners. It contributes to the development of their
ecological awareness, understanding of ecological issues related to
maritime transport, and knowledge about the principles of rational use
of natural resources and environmentally safe operation of vessels.
Training citizens with a high level of ecological knowledge, awareness,
and culture based on new criteria for evaluating the relationship
between society and nature should become one of the main levers in
solving the extremely acute ecological and socioeconomic problems of
modern Ukraine (Tolochko et al., 2017).

According to the Concept of Ecological Education in Ukraine, all
its achievements are aimed at acquiring fundamental ecological
knowledge and methodology, as well as professional ecological
training, greening of specialized disciplines, and ecological upbringing.
This will ensure the formation of integrated ecological knowledge and
thinking necessary for making substantiated management decisions at
the level of enterprises, industries, regions, and the country as a whole
(Concept, 2001).

Analyzing the state educational programs in ecology, an
orientation towards the formation of rational use of natural resources
among cadets of maritime institutions was identified, the quantity and
quality of which are diminishing each year. In July 2019, the Cabinet
of Ministers of Ukraine adopted a new Regulation on the interaction
between the Administration of Marine Ports of Ukraine (AMPU) and
the State Environmental Inspection of Ukraine (SEIU) in case of
pollution of the marine waters of Ukraine from vessels within marine
ports. This will facilitate the fight against large-scale corrupt schemes
in the system of ecological control in Ukrainian marine ports, which
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lead to significant expenses for ship owners and damage the
international reputation of Ukraine as a maritime state.

Our study found that safe and high-quality maritime
transportation has always been a priority of the European Union,
alongside environmental protection and fair competition in the market
(Tunytsia et al., 2015). The list of legislative initiatives in this area is
quite long and frequently updated. Specifically, the ISM Code is
considered as one of the three "pillars™ of the infrastructure created to
eradicate substandard shipping. The other two are the activities of the
flag states and the control by the port states (Padgett, 2016). The
International Convention for the Prevention of Pollution from Ships
(MARPOL) is the principal one covering the prevention of pollution of
the marine environment from ships due to operation or accidents.

It should be noted that the impact of the maritime sector on the
environment has prompted international and regional organizations to
introduce strict rules and guidelines aimed at mitigating this impact.
For example, the MARPOL Convention was adopted on November 2,
1973. The 1978 Protocol was adopted in response to a wave of tanker
accidents in 1976-1977. The convention addresses pollution by oil
from ships, harmful liquid substances carried in bulk, packaged form,
sewage, garbage, and air pollution prevention from ships. The
European Union supports all voluntary initiatives of its members,
especially shipping companies, aimed at improving safety and quality.
Many companies within the Community have also implemented 1SO
9002 quality standards. Specifically, Occupational Safety and
Environmental Certification (SEP) has been offered to the maritime
sector since 1990. To date, more than fifty companies have voluntarily
implemented SEP (Absalyamova et al., 2017).

Maritime instructors must demonstrate their readiness for
effective interdisciplinary cooperation with instructors and lecturers of
relevant disciplines. Additionally, they can involve maritime experts
(graduates of MET institutions, maritime officers) in the educational
process itself.

Another important aspect to consider is the need for adequate
educational resources to incorporate "green" skills into maritime
education, which includes ecological competence. These could be cases
for analysis, professionally-oriented projects for cadets, and authentic
documentation. The primary task is the selection and adaptation of
educational resources and the use of the opportunity to study
disciplines. The accompanying tasks must be carefully developed; they
serve as an effective tool for awakening interest and motivating future
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ship operators to participate in discussions. Future ship operators
recognize the potential danger that shipping poses to the marine

environment, hence the crew requires "green” skills, which are actually
used on a daily basis to ensure proper ship operation.

Recognizing the need to implement "green" skills content in the
educational process, researchers in environmental issues focus
attention on various aspects of ecological issues that concern the role
of instructors in this process (Kudryavtseva, etc., 2022). "Green" skills
are understood as skills related to reducing the impact on the
environment and supporting economic restructuring to achieve a
cleaner, climate-resilient, and efficient economy that maintains
ecological stability and provides decent working conditions. It is
believed that their structure consists of three dimensions: knowledge,
skills, and attitudes. "Green" skills support sustainable development of
the economy, society, and the environment through activities in
education and the economy.

Given the information provided, it is clear that the formation of
ecological competence is important for the development of modern
professionals, as it contributes to the creation of a sustainable and
environmentally responsible society. By conducting an analytical
review and summarizing the essential characteristics of the above
definitions, it can be concluded that ecological competence is defined
by the following key characteristics:

- knowledge about environmental problems: future marine
professionals should understand the basic principles of ecosystem
functioning, the processes of human impact on the natural environment,
and the causes of environmental problems;

- ability to use environmentally friendly technologies: mariners
must be able to apply modern technologies and methods aimed at
reducing the negative impact of human activity on the environment;

~ conscious consumption. It is important to educate future marine
professionals in a conscious attitude towards natural resources,
understanding the principles of sustainable consumption, and
responsible use of resources;

- ability to make decisions in ecological situations. Future marine
professionals should be able to consider ecological aspects in
professional problem solving and make decisions aimed at preserving
nature;

~ cooperation in a global context. In a world where environmental
problems have a global character, it is important for professionals to be
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able to cooperate internationally, adhering to ecological standards and
agreements;

~ active participation in ecological initiatives. Future mariners
should be prepared to participate in projects and initiatives aimed at
improving the environmental condition and preserving biodiversity.

~ As noted, under current conditions, where sustainable
development has become one of the priority directions of global policy,
and the ecological competence of mariners is a key factor in ensuring
environmentally safe navigation.

~ Let's define what the concept of "ecological competence"
includes. It isa complex of knowledge, skills, and abilities necessary for
the performance of professional duties with consideration for
environmental protection requirements. Analyzing numerous scientific
studies on this issue, it can be stated that it includes the following
components:

~ ecological knowledge, defined as understanding the ecological
problems associated with maritime transport, as well as knowledge of
the principles of rational use of natural resources and environmentally
safe operation of ships;

~ ecological skills, which can be defined as the ability to apply
ecological knowledge in practice, particularly in areas such as: ship
management considering environmental protection requirements;
prevention of environmental pollution during ship operation; response
to ecological emergencies;

~ ecological skills: the ability to make ecologically reasoned
decisions in various situations.

Thus, it can be concluded that the formation of ecological
competence in mariners is a task facing all participants in the maritime
industry. It is carried out within the framework of training mariners in
educational institutions, as well as through the enhancement of
qualifications and retraining in courses and seminars.

Maritime education traditionally focuses on providing cadets with
the technical and operational skills necessary for navigation and ship
management. These skills include navigation, ship management, cargo
handling, and emergency response. Although this traditional approach
remains crucial, there is an increasing realization of the need to
integrate environmental education into maritime training programs.
Researchers advocate for a comprehensive educational approach in
maritime education, which includes aspects of sustainable
development, because maritime education is of great importance for the
formation of ecological competence, awareness, and management
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among future mariners, in particular:

- Future mariners encounter various environmental problems,
such as marine pollution, emissions of harmful substances, and the
impact of climate change on the marine environment. Training on these
issues helps prepare cadets for effective management of such
challenges;

~ Understanding environmental aspects is crucial for the safety of
navigation. For example, training about the impact of weather
conditions on marine events and knowledge of ecological systems
allows future mariners to be prepared for various situations at sea;

- International standards and duties require maritime
professionals to comply with environmental norms and procedures.
Environmental awareness is important for fulfilling these duties and
adhering to standards;

~ Given the growing attention to sustainable development, future
mariners must understand the principles and practices that contribute
to the conservation of marine resources and the reduction of human
impact on the marine environment;

~ Cadets should learn to effectively respond to environmental
disasters and take necessary measures to prevent further pollution and
restore the natural environment (Hurenkova, 2009).

Ensuring a high level of ecological awareness and management in
maritime education helps form responsible and competent
professionals capable of working effectively in the conditions of the
contemporary marine environment.

Conclusions. It has been established that the maritime sector in
the modern world faces various challenges related to environmental
aspects and the need for sustainable development. One of the key
strategies for addressing these problems is the integration of
environmental education into the training of future mariners, aimed at
highlighting the importance of the role of education in promoting
sustainable practices in the maritime sector. It has been determined that
the integration of environmental education into the training of future
mariners is important for forming ecologically competent and
sustainability-oriented professionals. Education thus serves as a
catalyst for the development of sustainable thinking and practices in
the maritime sector, contributing to ensuring ecological safety and
sustainable development in this strategically important industry. The
integration of environmental education becomes a key element in
preparing future generations of mariners for effective resolution of
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environmental challenges in the maritime sector.
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The relevance of the research is determined by the orientation of the modern hospitality
industry towards sustainable development and its significant impact on the environment due to
excessive consumption of resources, waste production, and CO2 emissions. This determines
several important trends: in EU countries, consumers increasingly choose environmentally
friendly products and services; in leading European countries, the training of hospitality industry
specialists includes eco-oriented educational practices on energy conservation, waste
management, and resource provision; environmental education enables future specialists to
understand this impact and master methods of environmentalization; the environmental
competence and culture of hospitality industry specialists determine the competitiveness of their
enterprises; the introduction of eco-oriented practices promotes innovations in the hospitality
industry, improves the quality of services, and reduces energy and material costs; the European
experience of training hospitality industry specialists is open to the Ukrainian system of
vocational (vocational-technical) education and requires thorough study.

AxmyanvHicme — 00CHIOJNCEHHA — BUBHAYAEMbCSA — OPIEHMAYIEN — CYYACHOI  2any3i
eocmunnocmi (hospitality industry) wa cmanuii possumox ma il 3Haunum yniueom Ha
HABKONUWIHE cepedosulye uepe3 HAOMIPHe CHONICUBAHHI pecypcie, 8UpOOHUYMBO 8i0X00is i
sukuou CO2, wo susnauae HusKy eadxcausux menoenyiti: y kpainax €C cnoxcusaui ece binvuie
obuparoms eKon02iuHo Yucmi NpoOyKmu i HOCIy2U, ) NPOBIOHUX €BPONEUCHKUX KPAiHaX
niocomoska Gaxieyie 2any3i 20CMUHHOCMI OXONIIOE eKOOPIEHMOBAHI OCBIMHI NPAKMUKU 3
eHnepeo30epedicens, YNpasiinHs 8i0X00amMu ma pecypco3abesnedents; eKoaio2iuna oceima oac
3Mo2y manubymuim gaxisysm ycgioomumu yeu yniug i onamysamu memoou exonoizayii;
eKONI02IYHA KOMNemeHmHicms [ Kylbmypa axieyie 2amy3i 20CMUHHOCMI GU3HAYAE
KOHKYDEHMOCHPOMONACHICMb IXHIX NIONPUEMCME; YNPOBAOICEHHS eKOOPIEHMOBAHUX NPAKMUK
Cnpusie IHHOBAYIAM Y 2ay3i 20CMUHHOCMI, NOKPAWYE AKICMb NOCLY2, 3MEHULYE 6UMPAMU Ha
eHepeito ma mamepianu;, €BPONENCbKULL 00C8I0 Ni020MOBKU haxieyie 2any3i 2OCMUHHOCI €
GIOKpumum O YKpaincokoi cucmemu npogeciiinoi (npoghecitino-mexniunoi) oceimu i
nompebye IpyHmMOGHO20 BUBYEHHSL.
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employers, students, educational process,
labor market, development directions.
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Introduction. The hospitality industry reflects rapid and
qualitative shifts in the goalsetting vector, particularly the
strengthening of environmental responsibility and the growing demand
for sustainable practices and measures to prevent  environmental
pollution. In leading European countries, state policy is currently
focused on fostering consumer environmental awareness, which has
correspondingly influenced the concept of professional training for
hospitality specialists and has given impetus to the development of eco-
oriented education.

In the educational context, this process involves the
implementation of eco-oriented practices in professional training,
specifically in the comprehensive familiarization of future hospitality
specialists with effective sustainable development strategies. These
educational practices are characterized by a broad thematic spectrum,
ranging from water and energy conservation to waste management and
resource provisioning. They allow future specialists to thoroughly
analyze successful eco-oriented initiatives and outline their own paths
for practical implementation.

At the same time, it is essential to emphasize the practical
significance of eco-oriented educational practices, as they provide
future hospitality specialists with necessary eco-oriented skills and
competencies and form their professional experience in utilizing
greening mechanisms according to the requirements of the time. For
example, such practices may include studying the experiences of
international hotel chains and restaurants in reducing carbon emissions
or adhering to zero waste strategies. These examples testify to the
conceptual relevance and timeliness of eco-oriented professional
training for hospitality specialists in leading European countries.

Thus, a detailed study of the experiences of leading European
countries in applying eco-oriented educational practices will highlight
the specific features of professional training for future hospitality
specialists in light of today's environmental challenges. Meanwhile,
Ukrainian specialists can leverage the positive aspects of this
experience to improve the professional training of hospitality specialists
within the domestic professional (vocational-technical) education

system.
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Sources. Recently, the problem of implementing eco-oriented
practices in the professional training of hospitality specialists has been
the focus of many studies in both domestic and international scientific
discourse. Legrand et al. (2023) analyzed pressing issues related
to sustainable development and the hospitality industry. Their research
predominantly addresses sustainable tourism and hospitality
management. Salem et al. (2019) substantiated sustainable development
practices in the hospitality industry and the effectiveness of fostering
eco-oriented behavior. Font (2002) revealed the importance of
corporate social responsibility. Pantelidis (2014) examined the state of
development of environmental responsibility among future hospitality
specialists. Ahuja et al. (2023) studied the effectiveness of eco-oriented
educational practices in the context of improving eco-oriented skills and
competencies among future hospitality specialists. Cavagnaro & Curiel
(2022) identified the influence vector of eco-oriented practices on
sustainability education. In particular, they emphasize the importance
of experiential learning and real-life examples in forming eco-oriented
behavior among future hospitality specialists.

According to O. Haiduk et al. (2022), "ways to harmonize the
relationship between humans and nature (the environment) occur
primarily through the transfer of necessary environmental experience,
knowledge, and skills in environmental conservation through
educational means" (p. 5). Thus, eco-oriented pedagogical technologies
serve as an effective tool for addressing new environmental challenges
of civilization by qualitatively updating the content of professional
(vocational-technical) education in Ukraine, particularly in the
professional training of hospitality specialists.

Simultaneously, as noted by A. Kalenskyi (2023, p. 25), "the
preparation of cases is a labor-intensive process that occurs with the
help of creativity, so the preparation of cases requires financial and
time resources and significant intellectual costs; this method requires
significant investment of intellectual creative labor not only in the
creation of the case but also in working with it." Thus, the
aforementioned scholars significantly expanded the strategic approach
to integrating eco-oriented practices into the professional training
of hospitality industry specialists, in particular, they identified and
substantiated the possible challenges and opportunities of the studied
process. However, the raised problem of studying the potential of
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leading European countries In promoting eco-oriented educational
practices in professional education requires more detailed study.

Therefore, the purpose of the article is to study the experience
of leading European countries regarding the use of eco-oriented
educational practices in the professional training of hospitality industry
specialists and to present appropriate recommendations for the system
of professional (vocational-technical) education in Ukraine.

Research methods: To achieve the outlined purpose of the article,
the following methods were used: analysis and synthesis — to outline
the conceptual basis of the research; the search method — to formulate
general conclusions; the prognostic method — to substantiate ways of
using the innovative ideas of the experience of leading European
countries in the professional training of hospitality industry specialists
in Ukraine.

Results and discussion. The Green Key Programme — Denmark.
Denmark's leadership in sustainable development is largely
demonstrated by the international eco-certification program for hotels,
"Green Key" (Green Key — Green Dreams, 2024). In Denmark, Green
Key standards are organically integrated into the content of educational
programs in the hospitality industry. Students are introduced to the
basic principles of energy saving, waste management, and resource
provisioning. For example, at the Copenhagen Hospitality College, the
training modules are based on eco-oriented practices, allowing future
hospitality industry specialists to minimize their ecological footprint in
daily activities (Copenhagen Hospitality College, 2024). Graduates are
able to effectively apply Green Key standards in practice, making them
in demand among environmentally conscious employers. The Green
Key program has led to a significant reduction in energy consumption
and waste generation in participating establishments.

Eco-Lighthouse Certification — Norway. In Norway, the Eco-
Lighthouse certification serves as a vivid example of eco-oriented
education (Eco- Lighthouse, 2024). It is a recognized standard of
environmental management and is implemented in various industries,
including the hospitality industry. For instance, the Norwegian School
of Hotel Management integrates Eco-Lighthouse principles into its
educational programs (The University of Stavanger, 2024). The
training includes seminars and practical sessions on sustainable
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]
practices such as efficient resource use, pollution reduction, and

biodiversity promotion. Hospitality professionals educated under this
program are competent in achieving and maintaining Eco-Lighthouse
certification for their employers. This has led to the wider adoption of
sustainable practices in the hospitality industry in the country.

The Association of Eco-Oriented Restaurants (The Sustainable
Restaurant Association — SRA) — United Kingdom. The Association of
Eco-Oriented Restaurants (SRA) in the United Kingdom is
foundational for sustainable development in the public catering sector.
Its certification encompasses a wide range of ecological aspects, from
resource provision to waste management (The Sustainable Restaurant
Association, 2024). British educational institutions successfully
integrate the Association's guidelines into hospitality programs, such as
at the University of West London. Students participate in projects that
include auditing and enhancing the eco-orientation of local restaurants,
gaining practical experience in implementing eco-friendly practices
(The University of West London, 2024). They also acquire skills in
fostering a culture of sustainable development in the hospitality sector,
particularly by assisting restaurants in obtaining the Association's
certification. In turn, this increases the number of eco-oriented
restaurants and reduces the overall environmental impact of the public
catering sector.

The European Sustainable Hospitality Club (The European
Sustainable Hospitality Club — ESHC) — Spain. The European
Sustainable Hospitality Club (2024) is a network promoting sustainable
development in the hospitality sector across European countries, with
significant involvement from Spain (The European Sustainable
Hospitality Club, 2024). Spanish educational institutions, such as the
Escuela Superior de Hosteleria de Sevilla (The Escuela Superior de
Hosteleria de Sevilla, 2024), actively collaborate with ESHC and
implement sustainable development principles in their curricula. These
programs cover a wide range of topics, including sustainable
architecture, renewable energy use, and sustainable tourism practices.
Graduates of such programs contribute to the growth of
environmentally friendly businesses in the hospitality sector within the
country. The influence of ESHC has stimulated innovations in
ecological construction and the promotion of sustainable tourism.

It is worth noting that the current eco-oriented professional
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training of hospitality specialists in the aforementioned leading

European countries faces some challenges, such as:

1. Lack of standardization. A significant challenge is the
absence of unified European standards for eco-oriented practices within
the professional training of hospitality specialists. This inconsistency
complicates the implementation and monitoring of measures aimed at
achieving sustainable development goals.

2. High implementation costs. The financial burden associated
with implementing and maintaining eco-oriented practices can be
prohibitively high for some educational institutions. These costs include
investments in sustainable technologies.

3. Variability in awareness and acceptance. The level of
awareness and acceptance of eco- oriented practices varies across
European countries, which may hinder the widespread adoption of
sustainable practices.

At the same time, leading European countries offer excellent
opportunities for the development of eco-oriented educational practices
in the hospitality sector:

1. Financial support. European governments provide funding and
support for sustainable development initiatives. This financial
assistance enables educational institutions to overcome economic
barriers to implementing eco-oriented practices.

2. Growing consumer demand. There is a growing demand for
eco-orientation in the hospitality sector. This demand can stimulate the
adoption of eco-oriented educational practices as businesses strive to
meet consumer preferences.

3. Potential for innovation. The hospitality sector has
significant potential for innovation in sustainable technologies
and  practices. This potential can lead to the development
of new, more efficient methods of reducing environmental impact.
Thus, eco-oriented training of hospitality specialists in leading
European countries is the key to achieving environmental goals and
maintaining competitiveness in a market increasingly driven by
sustainable development principles. The examples of Denmark,
Norway, the United Kingdom, and Spain demonstrate that despite
existing challenges, the benefits of integrating eco-oriented practices
into the professional training of future hospitality specialists are
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significant. They provide future specialists with eco-oriented skills and
competencies necessary for adhering to modern environmental
standards, thereby positioning these countries as leaders in sustainable
development.

Conclusions. Based on the study of the professional training
experience of hospitality specialists in leading European countries
(Denmark, Norway, Spain, the United Kingdom), recommendations
have been formulated for improving the professional training of such
specialists in Ukraine by implementing a range of successful eco-
oriented educational practices.

1. Adoption of the positive experience of leading European
countries:

v Integration of the "Green Key" program. It is recommended to
collaborate with relevant stakeholders regarding the integration of
principles from effective eco-oriented programs, such as "Green Key",
into the educational programs for training hospitality specialists in
Ukrainian vocational education institutions.

v Certification model "Eco-Lighthouse". It is important to
thoroughly study and adapt the "Eco- Lighthouse" certification model
to develop similar standards that can be applied in Ukrainian vocational
education institutions.

2. Development of eco-oriented educational programs:

v Modules built on sustainable practices. It is essential to
introduce modules on energy saving, waste management, resource
provision, and environmental management into the educational
programs for training hospitality specialists in Ukrainian vocational
education institutions.

v Practical training. Special attention should be given to practical
classes where students can apply eco-oriented practices in real
hospitality settings.

3. Cooperation and partnership:

v Cooperation between the hospitality industry and the education
sector. Developing partnerships between educational institutions that
implement training programs for hospitality specialists and
representatives of this industry is crucial for ensuring compliance with
industry needs and standards.

v European partnerships. It is important to explore opportunities
for cooperation with European institutions or organizations, such as the
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European Sustainable Hospitality Club (ESHC), for the exchange of

best practices and knowledge.
4. Overcoming challenges:

v Promotion of standardization. It is vital to work on establishing
unified standards for eco-oriented educational practices in the
hospitality industry in Ukraine, particularly through cooperation with

leading European countries.
5. Innovations and projects:

v Encouragement of innovations. Innovation and sustainable
development in the hospitality industry in Ukraine should be integrated
through grants. Pilot projects. It is recommended to support pilot
projects to test and implement new eco-oriented initiatives in Ukrainian
hospitality settings.

6. Consumer engagement:

v'Response to consumer demand. It is essential to respond to the
growing consumer demand for eco-orientation in the hospitality
industry by integrating eco-oriented practices into the educational
programs of vocational education institutions training future hospitality

specialists.
7. Systematic improvement:

v Monitoring and evaluation. It is important to implement
mechanisms for monitoring and evaluating the effectiveness of eco-
oriented educational programs in the context of professional training for
hospitality specialists.

The prospects for further research lie in studying ways to
implement eco-oriented educational practices in the professional
training of hospitality specialists in leading Asian countries.
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2.3. PEDAGOGICAL CONDITIONS FOR THE DEVELOPMENT OF
ECOLOGICAL CULTURE OF FUTURE SPECIALISTS OF MARITIME AND
RIVER TRANSPORT IN COLLEGES
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Conclusions it is substantiated that the effectiveness of the development of
environmental culture of future specialists in maritime and river transport in colleges will
increase due to the formation of positive motivation to acquire environmental knowledge;
holistic greening of the content of vocational training; application of innovative technologies, in
particular cooperative learning; providing environmentally-oriented educational and
methodological support for the training of future specialists in maritime and river transport in
colleges.

ObrpynmosaHno, wo egexmuenicms pPO3GUMKY €KOJIO2IYHOI KyIbmypu ManuOymuix
Qaxisyie Mopcbko2o I piuK08020 MpaHcnopmy y Koaeodxdcax Oyde 3pocmamu 3a80KU
G opmysanHio no3UMUEHOI momueayii 00 HAOYMms eKOJI02IUHUX 3HAHb, YLTICHOI exon02i3ayii
smicmy npogecitinoeo HABUAHHSA, 3ACMOCYBAHHIO I[HHOBAYIUHUX MEXHON02IU, 30KpeMa
KOONepamueHo20  HABYAHHA,  3A0e3NeYeHHI0  eKOJI020-OPIEHMOBAHO020  HABYANIbHO-
MEMOOUUHO20 CYNPo8ooy Npogeciinoi niocomosku MauOymuix ¢haxisyie Mopcokoco i
PIUK08020 MPAHCHOPMY Y KOJIEONCAX.

Keywords: professional education,
ecological culture; sea and river
transport, pedagogical conditions,
professional training, innovations.

Knrouoei cnosa:. npogecitina ocsima,
€KOJI02IYHA KYIbMYpa; MOPCOKULL I
PIUKOBUIL MPAHCNOPM, Neda2ociuti
YMO8U, npogecitine HABUAHHS,
iHHoBayil

Introduction. Environmental issues are a priority in the public
policy of each country. Now, the level of environmental pollution is
constantly growing, natural disasters caused by climate change
irreparable harm on human life and society as a whole. Some United
Nations reports developed by the Intergovernmental Panel on
Biodiversity and Ecosystems (IP BES) have highlighted the impact of
human activities on the environment. Considering the topic of our
study, we will focus on the following: as of 2014, only 3% of the
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world's oceans are free from human influence; over the last 300 years,
the number of wetlands has decreased by 87%; compared to 1980, the
level of plastic pollution has increased 10 times; yearly 300-400 million
tons of heavy metals, solvents, toxic materials, etc. are dumped into the
water bodies of the planet (BBC News, 2019).

These and other facts indicate the need for the formation and
development of ecological culture of specialists in almost all sectors of
the economy, because without a conscious attitude to nature and the
rational use of natural resources it is impossible to build a civilized
society. An important place among the diversity of natural resources is
occupied by water resources. As you know, the World Ocean occupies
2/3 of the Earth's surface, in Ukraine water bodies occupy 4% of its
territory (Ukraine National Library named after Vernadsky V. 1., 2021).
This means that the need for highly qualified specialists in maritime
and river transport is unguestionable, and the development of their
ecological culture is one of the urgent pedagogical problems.

Sources. In Ukraine, the legal framework in the field of nature
management and environmental protection is regulated by a number of
legislative documents. The dominant role among them is played by the
Law of Ukraine "On Environmental Protection” (1991), which defines
the "legal, economic and social foundations of the organization of
environmental protection in the interests of present and future
generations" and ensures the implementation of ecological policy in
Ukraine aimed at preserving a safe environment for the existence of
animate and inanimate nature, protection of life and health from the
negative impact of environmental pollution, achieving harmonious
interaction of society and nature, protection, rational use and
reproduction of natural resources (Verkhovna Rada of Ukraine.
Legislation of Ukraine, 1991). Important documents on nature
management and environmental protection are also: the Laws of
Ukraine «On atmospheric air protection» (1992), «On basic principles
(strategy) of state environmental policy of Ukraine until 2030» (2019),

«On strategic environmental assessment» (2018), Water Code of
Ukraine (1995), etc.

In addition, the problem of rational nature management, formation
and development of ecological culture is the subject of research by
many scientists, namely: M. Bilyanskaya, S. Boychenko, N. Velychko,
L. Lukyanova, V. Lyubarets, O. Mudraka,

V. Onoprienko, O. Osipenko, T. Sayenko, A. Slepchenko, Y.
Shapran and others. It should be noted that the works of domestic
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researchers highlighted some theoretical and applied aspects of
environmental education of future water transport specialists, namely:
environmental education in maritime higher education institutions
(Bayramova, 2017), environmental education of cadets of maritime
educational institutions (Dulya, 2016), environmental competence of
future water transport specialists (Gurenkova, 2011), which indicates
the need for further research.

The article aims is to substantiate the pedagogical conditions for
the development of environmental culture of future specialists in
maritime and river transport in colleges.

Methods. To achieve this goal we used theoretical and empirical
research methods, namely: theoretical — analysis, synthesis, deduction,
comparison, generalization — to analyze scientific sources on the
research problem; empirical — surveys (oral and written), as well as the
method of independent expert assessments — to determine the
pedagogical conditions for the development of environmental culture
of future specialists in maritime and river transport in colleges.

Results and discussion. The analysis of scientific sources
showed that in modern science there is currently no single approach
to the definition of

«pedagogical conditions». On the one hand, according to scholars,
these are «necessary circumstances, features of reality that enable the
realization, creation, formation of something or contribute to
something» (Great explanatory dictionary of the modern ukrainian
language, 2001, p. 1295), on the other hand, - a set of external and
internal environmental factors that are likely to affect the development
of a particular mental phenomenon (Maslak, 2010). Considering the
research of E. Khrykov (2013, p. 13), who notes that «conditions are
created by teachers, and factors exist objectively, regardless of activity»,
we will adhere to the position that pedagogical conditions are
circumstances that determine a certain direction in the development of
the pedagogical process.

To determine the pedagogical conditions for the development of
the environmental culture of future specialists in maritime and river
transport in colleges, the method of independent expert assessments was
used, the essence of which is indirect observation and questioning with
the involvement of competent specialists to assess the phenomena
(Sysoieva and Krystopchuk, 2013), in our case, lecturers of water
transport colleges, researchers of the Institute of VET of the NAES of
Ukraine, as well as stakeholders who interested in high-quality training
of maritime and river transport specialists. The experts were asked to
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assess the significance of the specified pedagogical conditions by their

rating. Based on the results of an expert assessment and taking into
account the results of the analysis of scientific sources on the definition
of the concept of «pedagogical conditions», we have determined the
following pedagogical conditions for the development of the ecological
culture of future specialists in maritime and river transport in colleges:
the formation of positive motivation to acquire ecological knowledge;
holistic greening of the content of vocational training; appli cation of
innovative technologies, in particular, cooperative learning; providing
ecologically-oriented educational and methodological support for the
professional training of future specialists in maritime and river
transport in colleges.

As you can see, the first pedagogical condition is the formation of
positive motivation to acquire ecological knowledge. It is well known
that motivation plays a crucial role in any activity. A number of
scientists consider motivation as «a set of psychological processes that
guide human behavior» (Stoliarenko, 2012, pp. 106-107). There are
many criteria by which motivation methods are classified. Among all
types of motivation, in our opinion, it is worth distinguishing between
internal and external motivation, positive and negative. If we talk about
the development of ecological culture of future maritime and river
transport specialists, this process is holistic, it includes student learning
activities, extracurricular activities and personal life (being at home, in
the dormitory, with friends, parents, etc.).

Related to the concept of "motivation™ is "motive". Psychologists
say that motives are primarily related to needs, in particular, needs are
the lack of something, motivation - awareness of needs, motives - the
reasoning for a certain decision. The hierarchical system of human
needs is reflected in the pyramid of A. Maslow (1943), the primary
levels of which are the physiological level and the level of security. It
should be noted that the awareness of careful attitude to natural
resources, environmental protection is primarily associated with these
levels. After all, the consequences of human activities, including
professional, affect the level of satisfaction of physiological needs, and
determine a safe life of present and future generations.

As noted above, motivation is divided into internal and external.
External motivation is related to external circumstances, incentives,
internal — comes from the person himself. For the development of the
ecological culture of future specialists in maritime and river transport
in colleges, both types of motivation are effective and at the same
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time interconnected. Of course, college teachers have a significant
impact on the development of students' environmental culture The level
of awareness the responsibility of future sea and river transport
specialists for their own future and the future of next generations
depends on the correct organization the process of formation and
further development of ecological culture. Thus, we can state that
external motives have a direct impact on the formation of internal one.
We have already noted that the development of ecological culture of
students of the marine and river fleet colleges largely occurs during the
classes. The educational lesson has its goal, which is triune and at the
same time contains the following components: educational,
developmental and upbringing. As practice shows, each of these
components, in accordance with the theme of the lesson, can and should
be aimed at developing the environmental culture of students.

The main principle of modern pedagogy is its humanism. In this
aspect, it should be noted that the acquisition of environmental
knowledge should take place only under the influence of call motives.
However, the awareness of the catastrophic consequences of neglect of
the environment, the technogenic impact on the ecosystem should also
be one of the motives for the development of the ecological culture of
future specialists in maritime and river transport.

The second pedagogical condition is the holistic greening of the
content of vocational training. The Concept of Secondary School
Reform identifies 10 key competencies of the New Ukrainian school,
among which are ecological literacy and a healthy life, including «the
ability to reasonably and rationally use natural resources within the
framework of sustainable development, awareness of the role of the
environment for human life and health» (Conceptual principles of
Secondary School Reform, 2016, p.12). The educational process, as we
know, to combine the process of learning, education and development.
These areas are reflected in the purpose of each lesson. Today, the
philosophy of education is based on the formation of value relations
and judgments, education of responsibility for the welfare of the
country and all mankind. In this sense, it is important to implement the
cross-cutting content line «Ecological safety and sustainable
development», which assumes «the formation of students' social
activity, responsibility and environmental consciousness, as a result of
which they will carefully and responsibly treat the environment,
recognizing the importance of sustainable development for the
environmental conservation and development of society» (Ministry of
education and science. Cross-cutting content lines, 2018). Official
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documents state that cross-cutting lines are cross-curricular, socially
significant topics aimed at the formation and development of social and
personal values. The implementation of such lines should be a priority
of every employee of the educational institution. Ensuring the
implementation of the content line «Ecological safety and sustainable
development» can be done by solving problems of environmental
content, selection of texts of environmental orientation in the study of
philological disciplines, thematic extracurricular activities etc.

One of the general competencies defined by the standard of
higher education in specialty N 271 «River and sea transport» for the
first (bachelor's) level of higher education — «the ability to preserve and
increase moral, cultural, scientific values and achievements of society
based on an understanding of the history and patterns of development
of the subject area, its place in the general system of knowledge about
nature and society and in the development of society, techniques and
technologies, to use different types and forms of physical activity for
active recreation and maintaining healthy lifestyle» (2018, p.8). The
natural environment, water resources, the atmosphere are values that
require enrichment and multiplication. Therefore, the educational
process of future specialists in maritime and river transport in colleges
should be directed towards the greening of the content of vocational
training.

Regarding to use of innovative technologies, in particular, the
cooperative learning, as the third pedagogical condition, it should be
noted that the implementation of innovative technologies is an effective
factor in improving the quality of the educational process, as well as
one of the motives for the formation of relevant competencies.
Innovations in education are related with novelty. They replaced
traditional technologies, which are based on the reproduction of
acquired knowledge and methods of activity according to the algorithm
provided by the teacher. Experience has shown that such teaching
method is not effective, and it is difficult for graduates to apply the
acquired knowledge and skills in practical (life and professional)
situations. It is worth noting that the competence approach in education,
on which modern learning is based, is already an innovation.

An innovative technology that has found wide application in the
modern educational process is cooperative learning, which is
understood as learning in small groups with simultaneous research,
discussion of a specific problem, search for ways to solve it with
contemporaneously argumentation of decisionmaking.  American
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researchers D. Johnson and

R. Johnson (1999) identify 5 criteria for cooperative learning.
These are positive dependence, direct support, responsibility, social
competence, own assessment. It is not enough to form ecological
consciousness on a personal level, it is important to consider the
problems of ecology through the prism of interpersonal relations with
the possibility of joint discussion, coverage of all aspects of this topic.
Therefore, the use of innovative technologies, in particular cooperative
learning, is defined as one of the pedagogical conditions for the
development of ecological culture of future specialists in maritime and
river transport in colleges.

The next pedagogical condition is the provision of ecologically-
oriented educational and methodical maintenance for the preparation
of future specialists in maritime and river transport in colleges.
Educational and methodical maintenance for the professional training
of future specialists in maritime and river transport combines
educational and methodical maintenance for all participants in the
educational process and is aimed at creating conditions for the
implementation of the requirements of state standards of higher
education for the successful training of water transport specialists
through the provision of education applicants with a complete package
of educational and methodical materials of the appropriate directions.
Unlike students who are the subject of educational support, methodical
support is primarily aimed at pedagogical staff of the educational
institution. The quality of the educational process largely depends on
the dynamics of professional development of teachers. The teacher’s
professional development should primarily be aimed at constant
updating of knowledge and skills of pedagogical activity (development
not only of ecological culture, but also a legal (Radkevych, 2020),
digital (Bazeliuk, 2020; Yershov, 2019), self-educational (Rezvan and
Kyrianova, 2020) etc. An important role in this process is played by the
methodological maintenance provided by the methodologist of the
educational institution and includes collective and individual forms of
work with teachers (Kovalchuk and Maslich, 2020, p. 31).
Ecologically-oriented educational and methodical maintenance
involves the creation and further use in the educational process of
educational and methodical materials of ecological orientation. It
should be noted here that this pedagogical condition - the provision of
ecologically-oriented educational and methodical maintenance
involves the creation and further use in the educational process of
educational and for the professional training of future specialists in
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]
maritime and river transportin colleges - is closely related to the second

condition — the holistic ecologization of the content of vocational
education. It is impossible to ensure the greening of the vocational
training content without the development of appropriate educational
and methodological providing, and, consequently, proper ecologically-
oriented educational and methodical maintenance. Conclusions.
Ecological education is an important component of professional
training of specialists in any field. The development of ecological
culture plays a special role in the training of future specialists in
maritime and river transport. The effectiveness of the development of
ecological culture of future specialists in maritime and river transport
in colleges will depend on the implementation of the following
pedagogical conditions: the formation of positive motivation to acquire
ecological knowledge; holistic greening of the content of vocational
education; application of innovative technologies, in particular
cooperative learning; providing ecologically-oriented educational and
methodical maintenance for the training of future maritime and river
transport specialists in colleges. However, the result of the
implementation of these pedagogical conditions - the development of
ecological culture of future maritime and river transport specialists in
colleges - depends on the qualitative interaction of all participants in
the educational process.

We see prospects for further research in the development, testing
and implementation of methods the development an ecological culture
of future maritime and river transport specialists in colleges.
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2.4. TRENDS IN THE DEVELOPMENT OF PUBLIC-PRIVATE
PARTNERSHIP IN THE EUROPEAN UNION COUNTRIES
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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.

Ypaxosyrouu HeobXiOHicmb IHHOBAYIUHO2O pPO3BUMKY CYHACHOI Npoghecilinoi
ocgimu Ykpainu, y cmammi 0OTpYHMOBAHO OOYILNIbHICMb BUKOPUCIAHHA Nedd202amu
0oceidy oceimsn i Haykoeyie kpain €C, 30kpema mexHon02ii NPOEKMHO20 HABYAHHS OJIs
Gopmysanns npogecitinoi KomnemeHmHocmi pooOimuuxie 0ydigeibH020 NPOPIinto;
800HOYAC AKMYAIbHUM y npogeciuniil nidcomosyi 0y0iselbHUKI6 nocmae npoobiema
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nompeOye YNpoaodiCeHHsi 8 HAGUANbHUL Npoyec eKOOPIEHMOBAHOI MexXHON02il
NPOEKMHO20 HABYAHHA OISl  eKOJN02IYHO  CHPAMOBAHO20 BUXOBAHHA MAUOYMHIX
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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 experience,
the development of national vocational education becomes
innovative, the need of specialists in advanced training during
their working life, which meets the requirements of the modern
European labor market, is growing; the national system 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, 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 international programs and projects to
develop innovations, 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 introduce environmentally friendly
practices for the management of chemicals and all waste
throughout their life cycle in accordance with agreed international
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 projectbased 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 considered by Ukrainian scientists M.
Elkin, 1. Yermakov, O. Kobernyk, G. Romanova, S. Sysoieva,
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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», scientifically
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 projectbased learning technology in the
formation of students' 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. 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 formation of professional competence of
construction industry workers in the context of Ukraine's
European integration.

Research methods: theoretical —analysis of scientific works,
regulatory documents, educational and methodological literature;
comparison, systematization and generalization of data; empirical
— observation, modeling of educational situations, 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 approaches, systems of
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external and internal assessment and monitoring of the quality of
vocational education and training» (Kremen, 2015, p. 11).

One of the modern effective pedagogical technologies is
project-based. According to the Encyclopedia 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 implementation. Design is
«the creation of a project — a prototype of a proposed or possible
object» (2021, p. 870). According to P. Luzan (2014), a training
project is «a complex of search, calculation, research, graphic and
other types of work performed by students independently with the
organizational and advisory support of the teacher for the purpose
of practical or theoretical problem solving». N. Kulalaeva (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 problems
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 protection, natural resources,
taking into account possible damage from construction work;
taking into account the requirements of today's legislation of
Ukraine, which aims to «create a modern infrastructure 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 consumption 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 possible options for professional activity the
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most optimal in terms of preserving the environment and human
health». Ecologization of professional education «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 current environmental situation and are aimed at
optimizing the impact of society on nature» (Lukianova, 2016, p.
110).

The purpose of the introduction of eco-oriented project-based
learning technology in the professional 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 environmentally
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 accordance 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 implementing educational projects,
students achieve certain mental and practical skills: understanding
of the task, the essence of the educational task; planning of its
final result, individual actions; implementation of the design
algorithm; making adjustments to previously made decisions;
constructive discussion of the results and problems of each stage
of design; drawing up the necessary calculations; expressing
their own thoughts, constructive solutions with the help of
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drawings, diagrams, sketches, products; independent search and
finding the necessary information; evaluation of the results of
achievement planned goal; understanding the criteria 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 ensure the
functioning of the educational and developmental environment in
which the project activities 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 materials», «ways of waste disposal,
«environmental consequences of careless use of building
materials», 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.
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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 (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 mixtures», «Technology of high-quality plastering» in
the subjects «material science», «technology of plastering
(painting, facing, etc.) works», 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 plasters,
«plastering pillars, pilasters and columns of constant section
smooth and with cannels», 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 materials and
developing proposals for the possibilities of their use, determining
the features and advantages, ecological projects on the history of
the history of the origin and development of construction
production «portland cements of antiquity and modernity»,
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«mortar mixtures for winter works»; «equipment of surfaces with
decorative colored plasters», «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 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
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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 developmentall 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 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
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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;)
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.
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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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2.5. APPLICATION OF ECO-ORIENTED PROBLEM LEARNING
TECHNOLOGY IN PREPARATION OF FUTURE WORKERS

3ACTOCYBAHHS EKOOPIEHTOBAHOI TEXHOJIOI'TI
IMPOBJIEMHOI'O HABYAHHS Y NIZITOTOBII MAUBYTHIX

POBITHUKIB
Tersina [IaTHUYyK Tetyana Pyatnichuk
KaHu1aT neIaroriyHux HayK, Candidate of Pedagogical Sciences,
CTaplIMii HAYKOBHH  CHIBPOOITHUK Senior Research Fellow Laboratories
nabopatopii TEXHOJIOT1i of Vocational Training Technologies
npodceiitHoro HaBYAHHS Institute of Vocational Education of the
Iucturyry  mpodeciiiHoi  ocBiTH National Academy of NAES of
HAIIH Yxkpaian Ukraine
https://orcid.org/0000-0002-5607- https://orcid.org/0000-0002-5607-
2949, ptv2613@ukr.net 2949, ptv2613@ukr.net

Given that the construction industry has a significant impact on the environment in the
production of building materials, construction work on the construction of buildings and
structures, the article substantiates the feasibility of environmental education and training of
future workers and the use of problem-based training in training workers.

Ob61pyHMOoBaHo O0OYINbHICMb BUKOPUCMAHHS Nheda2o2amu 00C8i0y OC8ImAH |
Haykogyie kpain €C, 30Kkpema mexHON02ii NPOEKMHO20 HABUAHHA OJisl (hOPMYBAHHS
npocgpecitinoi  komnemenmuocmi - poOimHuxie  OyoieeibHo2o npoginio;  800HOUAC
aKmyanbHum y npoecitinii niocomosyi 06yoiselbHUKI8 nocmae npooaema wKioIueo2o
6naugy 0yoieenbHoi 2any3i Ha N0OUHY MA HABKOJIUWHE cepedosuuye, sKa nompedye
VNPOBAOIICEHHs 8 HABUANbHULL Npoyec eKOOPIEHMOBAHOI MeXHON02ii NPOEKMHO20
HABYAHHA Ol €eKOJIO2ITYHO CHPAMOBAH020 BUXOBAHHS MAUOYMHIX pPOOIMHUKIE ma
GhOpMYBaHHS eKONIOCTUHOT CAMOCBIOOMOCHIT

eKoopicHmosana MexHON02IA vocational training, technology of
NPOEKMHO20  HABYAHHA, POOIMHUKU problem-based learning, construction
oyoieenvnoi  eanysi,  npogecitina workers, software and software
KOMNemeHmHicmo

Knrouosi cnosa: espoinmeepauis, “| Keywords: greening of education,

Problem statement. In the professional training of workers,
it must be remembered that the construction industry belongs to
the second category of planned activities and objects that may have
a significant impact on the environment and are subject to
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——
environmental impact assessment and include: the production of
cement or cement clinker; lime production; production of ceramic
products by burning, in particular roofing tiles, bricks, fire-
resistant bricks, ceramic tiles, stone ceramics or porcelain products
(Law of Ukraine, 2017).

In order to prevent a negative impact on the environment,
building codes in Ukraine provide that construction projects
should not emit pollutants in quantities that can harm human health
due to air, soil and water pollution. Sources of pollution can be
construction products and engineering equipment of construction
projects. The environmental impact of building products must be
considered at every stage from the extraction of raw materials, the
manufacture and use of products to the reuse of waste or recycling.
The impact of construction projects can be controlled by limiting:
the spread of impurities into the atmosphere, soil, water; type of
gaseous pollutants; use of materials and equipment that emit
pollutants; pollution dispersion conditions (DBN, 2008, gg.
5.3.6.1-4).

Today, environmental education is of particular importance.
According to scientists (Zaverukha, 2006, p. 215), «ecological
education and upbringing should focus on the active interaction of
man with nature, built on a scientific basis, on the perception of
man as part of nature. Environmental knowledge, supplemented by
value orientations, is the basis of ecological culture and ecological
thinking.

Sources of research. American teacher J. Dewey (1859-
1952) developed the concept of problem-based learning, arguing
that thinking is a solution to problems, and the educational process
should be built according to the scheme of thinking: the emergence
of a problem situation — data analysis - putting forward a
hypothesis — testing it. The technology of problem learning is
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developed in the works of Danilchenko I. G, Manko V.A,
Pometun O.l. Sysoeva S. and others.

The introduction of problem learning technology into the
learning process most fully meets the tasks of forming an
ecological culture and ecological thinking, ecological education of
students. The need for greening vocational education is justified in
the works of L. Lukyanova.

The formation of the ecological culture of future specialists
was considered by V. Boreyko, A. Ermolenko, V. Krysachenko,
L. Lukyanova, V. Logvinenko, S. Ryzhkov, O. Saltovsky G.
Filipchuk and others

Research methods: theoretical - analysis of scientific papers,
normative documents, educational and methodological literature;
comparison, systematization and generalization of data; empirical
- observations, modeling of educational situations, conversation,
surveys.

The article is aimed at substantiating the necessity and
expediency of using eco-oriented technology of problem training
in the professional training of workers in the construction industry.

Results and discussion. The views of most scientists and
teachers regarding environmental education and upbringing
coincide in the fact that its tasks are «the formation of knowledge
about the patterns of interconnections of natural phenomena, the
unity of living and inanimate nature, about the interaction of man,
society and nature; education of motives, needs and skills of
environmentally expedient behavior and activity, healthy lifestyle,
desire for active environmental protection; development of
intellectual and emotional spheres of the psyche of students on the
basis of causal analysis of environmental situations, emotional
experience in relation to nature» (Zaverukha, 2006, p. 212).

It should be noted that the construction industry consumes
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natural resources (water, sand, clay, natural stone, etc.), produces
harmful waste, pollutes the air, soils, etc. Consequently, the
greening of professional education of qualified workers in the
construction industry should be aimed at saturating the ideas,
concepts, principles of ecology of all subjects of professional-
theoretical and professional-practical training and create the basis
for the training of environmentally competent specialists.
According to the definition of L. Lukyanova (2016, p.110),
«professional training of specialists capable of working in market
conditions, making independent decisions, evaluating them from
the point of view of expediency, is possible on the basis of the
implementation of ideas and principles of greening professional
activities; it is necessary to realize that greening causes qualitative
changes that arise in all spheres of life under the influence of the
modern ecological situation and are aimed at optimizing the impact
of society on nature».

At the same time, we must note that the «greening of
education» is due to social needs and provides «an environmental
education system, strengthens its ecological and worldview
orientations» (Lukyanova, 2016, p. 108). We share the opinion of
the scientist that «the greening of education is aimed at educating
humanity that understands the laws of development and the
existence of the natural environment; responsible for causing any
damage to the environment; determines qualitative changes aimed
at optimizing the impact of society on nature. The greening of
education is a fundamental solution to the problems of
environmental education in the specified, special sense of the word
and a guide in changing approaches to teaching all other
disciplines» (Lukyanova, 2016, p. 109).

The dialectical relationship between behavior and individual
values is based on an understanding of behavior not only as an
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external manifestation of the inner world of a person, but also as a
means of forming his beliefs. The principle provides for "the
widest possible involvement of schoolchildren in feasible
participation in solving environmental problems" (Pustovit, 2014,
p. 18).

It should be noted that the formation of environmental culture
and environmental thinking of workers in the construction industry
in the process of professional training is provided by interactive
training technologies. According to the definition of N. Volkova
(2018, p. 13-14), «interactive learning is a special form of
organization of cognitive activity, which involves the creation of
comfortable learning conditions in which the student feels his
academic performance and intellectual capacity, and interactive
learning technologies are a set of methods, tools and forms of
training organization, providing an active nature of interaction
between participants in the educational process on the basis of
cooperation and co-creation and aimed at achieving the set didactic
goals». According to V. Yagupov (2003, p. 352), interactive
learning is «a set of techniques and methods of psychological and
pedagogical influence on applicants for education, which, in
comparison with traditional teaching methods, are aimed at
developing their creative independent thinking, activating
cognitive activity, forming creative skills and skills of non-
standard solution of certain professional problems and improving
the culture of professional communication».

In the Encyclopedia of Education (2021, p. 89), it is
determined that with the introduction of interactive technologies,
«from the point of view of the development of the individual
during the learning period, its worldview expands, connections are
established between new knowledge and those already assimilated,
cognitive processes are actualized, personal characteristics are
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formed, the ability to establish interpersonal relations in the team
develops. the result of learning is seen in learning activities that are
motivated, carried out independently or under supervision,
involves control and self-esteem on a reflexive basis».

Learning technology, as defined by S. Goncharenko (2011, p.
331), is, "in the general sense, a systematic method of creating,
applying and determining the entire process of learning and
assimilating knowledge, taking into account human and technical
resources and their interaction, which aims to optimize education."

For the professional training of workers in the construction
industry, the technology that scientists use is effective
(Vakhrusheva, 2007; Pometun, 2008; Sysoeva, 2011) is defined as
a technology of problem learning - this is «a specially created
system of specific techniques and methods that contribute to the
fact that the student independently acquires knowledge and learns
to apply it independently in solving new cognitive and practical
problems, and does not receive knowledge in a finished form or
solve problems on a sample. Problematicity is an integral feature
of the pedagogical process».

By definition, V. Manko (2006, p. 103) problem learning is a
type of «developmental learning, which combines the systematic
independent search activities of students with the assimilation of
readymade conclusions of science». I.Danilchenko (2003, p.172)
considers problematic the lesson in which «the teacher
purposefully creates situations for the search activities of students
in obtaining and consolidating knowledge». According to S.
Sysoeva (2011, p. 200), the technology of problem learning is «a
specially created system of specific technigues and methods that
contribute to the fact that the student independently acquires
knowledge and learns to apply it independently in solving new
cognitive and practical problems, and does not receive knowledge
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in finished form or solve problems according to the model».

According to V. Manko (2006), the creation of a problem
situation is possible in various ways:

- encouraging students to a theoretical explanation of
phenomena, facts, external inconsistency between them. This leads
to the assimilation of new knowledge through search activities;

- use of the contradiction between the studied facts and
available knowledge;

- explanation of facts based on a known theory;

- building a hypothesis based on a known theory, and then
testing it;

- finding a rational solution path when conditions are set and
the final goal;

- finding an independent solution under given conditions.
This is already a creative task, for the solution of which there is
often not enough occupation, it is necessary to use additional
literature, reference books, etc.;

- the use of the principle of historicism (Manko, 2006, p.105).

By definition, S. Sysoeva (2011, p. 203) in pedagogical
practice «distinguish three methods of problem learning,
characterized by their systems of teacher and student actions:
actually problematic; partially search; research, and the teacher's
task with problem-based learning is the purposeful formation of
personal motivation, that is, the student's attitude to the educational
process as something attractive and necessary».

Consider an example of the use of eco-oriented technology of
problem learning when students master the topic «portland cement,
its composition, method of production» on the subject of «material
science» (for the professions «bricklayer», «plasterer», «concrete
worker», «tiler», etc.).

Applying a problematic method, the teacher can use
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problematic questions: what can be explained?, can be considered
evidence?, can it be argued that?, what would change if?, is there
a relationship between?, what conditions are necessary for?, how
can this affect?,

With a partially search method, students on the instructions
of the teacher can partially solve educational problems. In
particular, the teacher in the explanation provides information that
the most typical raw materials for the production of Portland
cement are limestones and clays, which, after preparation, are fired
in furnaces for crystallization. Students are given the task: «to
determine what waste of various industries can be used as a
scorched material for the manufacture of cement», «to determine
the harm to the environment from the extraction of limestone, clay
and what measures to reduce it», «to determine the benefits of
using waste from metallurgical industries for the environment,
etc.

Using a research method, the teacher formulates a problem
for students, in particular, at first it may be the following
information: «every year humanity extracts more than 3.5 billion
tons of coal from the bowels of the earth, uses about 10 million
tons of oil and its products daily» (Belyavsky, 2005, p. 18).
Students are invited to independently choose the directions of
finding ways to reduce the use of natural materials for the
production of building materials, to think about how to use
production waste, to conduct a study of the experience of the
countries of the world in the use of mineral resources and their
conservation, to fix the facts, compare, draw conclusions. The
research method allows you to more closely connect learning with
life and professional activity.

The structure of the lesson using eco-oriented problem
learning technology involves the following elements:
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- updating the existing knowledge of students on the topic of
the lesson, or on the previous topic;

- formulation of the lesson topic and provision of initial
information;

- statement of the educational problem and problem problem;

- mental search by students (possibly together with the
teacher) for different ways to solve the problem: making
assumptions, hypotheses, analyzing situations from practice,
assuming the results of the introduction of various proposals;

- summing up the work.

Problematic, partially exploratory, research methods of eco-
oriented technology of problem learning make it possible for future
builders to develop abilities:

- identification of real and possible environmental problems
in connection with the activities of the construction industry in the
production of building materials and the actual construction of
buildings and structures;

- thinking about the consequences of negligent attitude to the
use of subsoil;

- search for opportunities for the use of secondary raw
materials and waste from other industries;

- search for possible new problems of the consequences of the
construction industry;

- analysis of the life situations they have seen on
environmental pollution during construction (air, water pollution,
dumping of waste and parts, etc.);

- the ability to find original ways of environmentally safe
construction work;

- formation of individual values, beliefs on environmental
problems of our time.

It should be noted that the problematic nature of classes
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depends on the totality of methods and organizational forms
inherent in problem-based training, and the systematic use of these
forms and methods is appropriate in the eco-oriented professional
training of workers in the construction industry. By definition of
scientists (Danilchenko, 2003; Sysoeva, 2011) the main concepts
of this didactic technology are:

- the problem situation is a complication realized by the
subject, the ways of overcoming which require the search for new
knowledge, new ways of acting.

- the educational problem is a problem situation accepted by
the subject for solution on the basis of already existing means
(knowledge, skills, search experience).

- problem problem - is a learning problem that is solved under
given conditions or parameters.

Conclusions. Thus, the use of eco-oriented pedagogical
technology of problem-based learning in the vocational training of
construction workers contributes to improving environmental
education and upbringing of students, understanding the laws of
development and existence of the natural environment, developing
a sense of responsibility for causing any harm to the environment.
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AFTERWORD

Ecology in recent decades is one of the most important
components of domestic pedagogical science, the deep meaning
and main goal of which is to involve people in environmental
conservation. In building the prospects for the development of
society, the most problematic issues are always the issues of
environmental protection, rational use of natural resources,
protection of environmental rights. This issue is relevant, first of
all, for future qualified specialists, who are the main translators of
labor values in society, and especially as an integral part of their
professional skills as a specialist - a graduate of a VET schools,
one of the components of which is environmental knowledge, that
is, an idea of the consequences of irrational use of natural
resources, environmental pollution, etc., which reflect the
strategies of interaction of the individual with the natural
environment.

However, this process does not always have a positive result,
since it also depends on the formation of personal self-awareness,
the development of the education system, when there is a need to
update the organization of ecological education. It is well known
that one of the main directions of modernization of vocational
education in Ukraine is changing the methods and forms of
organizing training, using various technologies that ensure the
achievement of educational standards by future qualified workers
and form new qualities (key competencies) in both graduates and
teachers. At the present stage, attempts to improve the educational
process in this aspect are expressed in the development and
implementation of new eco-oriented pedagogical technologies.
They are understood as ways to increase the effectiveness of
training, that is, such a design of the educational process that has a
clearly specified result.
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The effectiveness of environmental education is largely
determined by the readiness of teachers for professional activity,
which means the ability to solve professional tasks and problems
that arise in real conditions of the educational process. In view of
this, a special role is assigned to the use of eco-oriented
technologies in the educational process and increasing the
professionalism of teachers on the basis of their mastery of these
technologies. The professional competence of teachers, in turn, is
based on the synthesis of acquired environmental, pedagogical and
methodological knowledge, skills, and abilities necessary to solve
professional tasks.

Further study is currently required of the theoretical and
methodological principles for developing the readiness of teachers
of vocational education institutions to use eco-oriented
pedagogical technologies, and the study of the experience of their
use in vocational education and training institutions in the
countries of the European Union.
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