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© Abstract. The maritime industry contributes to pollution, including oil spills,

air emissions (such as sulphur oxides and nitrogen oxides), and ballast water
discharge, negatively impacting marine ecosystems. As the global maritime
industry continues to move towards stricter environmental regulations,
endorsed by the International Maritime Organisation’s (IMO) MARPOL
Convention (which mandates the reduction of pollution from ships), and more
sustainable practices, future ship engineers with environmental competence
are crucially needed to meet the demands of the evolving industry. This
study explored the use of e-learning facilitated by the LMS Moodle platform
for future specialists in ship technical systems and complex operations,
particularly in developing environmental professional competence during the
Maritime English course. To achieve the research objective, a survey method

was employed to collect and analyse information on the development of

environmental professional competence among students during discussions
in English for Specific Purposes (ESP) classes. The findings indicated that the
use of e-courses on the LMS Moodle platform and e-learning through Zoom

: video conferences significantly contributes to the formation of professional

competence among future seafarers. The combination of these technologies
provided an interactive approach to learning, allowing students to access
educational materials at a time convenient for them and actively participate
in distance learning. This method fostered the development of independent

work skills, critical thinking, and enhances understanding of specialised

topics through interactive discussions and real-time exchange of ideas. The
practical value of this research lies in its potential application by teachers

when preparing lessons for English for Specific Purposes (ESP), literature,

history, and other subjects
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INTRODUCTION

Ecology plays a crucial role in the life of every individual,
and its significance has only increased in modern times,
given the alarming state of the world’s oceans and the cat-
astrophic damage caused by harmful emissions from in-
dustrial production, oil rigs, and military aggression. The
depletion of natural resources, oil spills, and chemical pol-
lutants have resulted in the destruction of ecosystems, en-
dangering marine life and contributing to climate change.
The marine industry is deeply intertwined with these envi-
ronmental issues, as modern ships, while essential for glob-
al trade and transportation, contribute significantly to the
problem. Large vessels release harmful gases, such as sul-
phur oxides and nitrogen oxides, which pollute the atmos-
phere, and their operations often involve discharging bal-
last water and fuel residues that harm marine species and
delicate ecosystems. Furthermore, ship-based accidents, oil
spills, and the improper disposal of waste materials have
devastating effects on marine biodiversity. As the shipping
industry continues to grow and adapt to meet global de-
mand, it faces the challenge of reducing its environmen-
tal footprint. Modern ships, particularly those involved in
the transportation of goods and resources, must comply
with stricter international environmental regulations, such
as those set by the International Maritime Organisation
(IMO). This compliance necessitates implementing greener
technologies, such as cleaner fuels, energy-efficient designs,
and more sustainable waste management practices, to min-
imise the environmental damage caused by the industry.

The role of marine specialists familiar with modern en-
vironmental challenges is vital in addressing these issuesand
preventing negative consequences. Third-year cadets of the
ship engineering department study the main components of
environmental protection, including the prevention of sea
pollution by ship waste and methods for addressing oil spills
in the sea. They also identify the causes and consequences
of marine pollution, as well as actions for preventing and
mitigating marine pollution from ships (Tsimplis, 2020).

Scientists emphasise the importance of seafarer train-
ing, focusing on energy-efficient ship operations through
the integration of digital tools, addressing knowledge gaps,
and enhancing environmental awareness to mitigate cli-
mate change (Dewan & Godina, 2024). O. Oloruntobi et
al. (2023) explore the growing challenges and expectations
in the maritime industry driven by technological advance-
ments, analysing the causes and consequences of this revo-
lution with projections beyond 2030. Key findings highlight
the development of smart devices, unmanned vessels, and
digital transformation in ports, which enhance operation-
al flexibility, energy efficiency, and support the industry’s
transition towards low-emission systems.

In-water hull cleaning can help reduce fuel consump-
tion and prevent the spread of non-native species by remov-
ing foulants from ship hulls, but it also risks releasing toxic
antifouling paint residues into the environment. Analysis
of cleaning effluents revealed significant levels of suspend-
ed solids and metals like copper and zinc, highlighting the

need for recovery or treatment to mitigate environmental
risks in ports (Soon et al., 2021). A. Loh et al. (2020) found
that suspended particulate matter (SPM) enhances the dis-
persion and stability of both mechanically and chemical-
ly dispersed oil, preventing recoalescence and improving
long-term stability, particularly when smaller particles are
present. Oil spill dispersant (OSD) is commonly used to
manage marine oil spills by breaking oil into smaller drop-
lets, aiding biodegradation.

This study aimed to describe the e-learning of future
specialists in ship technical systems and complex opera-
tions on the LMS Moodle platform, specifically to develop
environmental professional competence in the Maritime
English course.

MATERIALS AND METHODS

The research presents a case study of the Maritime Applied
College at Kherson State Maritime Academy. The Maritime
English educational programme for future specialists in
ship technical systems and complex operation e-learning
includes a module devoted to the marine environment. This
module covers various topics, such as MARPOL Annexes,
SOPEP equipment, prevention of oil spills on deck or in the
engine room, and the application and operation of ship-
board machines (incinerators, compactors, comminutors).

The experiment was conducted over one academic
year — from September to May - and included several key
stages: preparatory, ascertaining, formative, and control.
Each stage involved the application of various research
methods and tools to collect, analyse, and interpret the re-
sults. At the preparatory stage (1-2 months), the purpose,
tasks, and hypotheses of the research were formulated, and
educational and methodological materials were developed
for the integration of ecological components into the ed-
ucational process. Educational groups participating in the
experiment were determined, and tools were created for
the initial diagnosis of the level of environmental compe-
tence, including questionnaires, tests, and control tasks. At
the ascertaining stage (3-4 months), an initial diagnosis of
the level of environmental knowledge and competencies
of students was carried out. The survey and testing ena-
bled the identification of the initial level of environmental
awareness, attitudes towards environmental problems, and
the ability to apply environmental knowledge in the context
of ship technical systems management.

The formative stage (6-8 months) involved the imple-
mentation of various teaching methods, particularly elec-
tronic courses on the LMS Moodle platform and interactive
video conferences on Zoom. Particular attention was paid
to the use of group discussions, case methods, and project
activities, with an emphasis on the environmental aspects
of shipping. During this phase, students engaged in inter-
disciplinary lectures, analysed real-world situations, and
developed environmental strategies for ship operations. At
the control stage (1-2 months), a final diagnosis was carried
out to assess the effectiveness of the implemented methods.
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The collected data facilitated comparisons between the ex-
perimental and control groups and helped identify changes
in the level of environmental professional competence of
future ship specialists.

The experiment involved 120 cadets specialising in
maritime disciplines, enrolled in the “Management of Ship
Technical Systems and Complexes” programme. Partici-
pants were divided into two groups: control (60 students)
and experimental (60 students). The selection of groups
was based on the principle of random sampling, which en-
sured the reliability of the results and minimised the pos-
sibility of systematic errors in the study. Various research
methods were used to achieve the study’s objectives. Ques-
tionnaires and surveys (conducted via a Google Form,
where students answered anonymously) enabled the col-
lection of data on the initial level of environmental aware-
ness, knowledge, and attitudes of students towards ecologi-
cal problems. Testing was employed to evaluate theoretical
knowledge of ecology at various stages of the experiment,
allowing an objective assessment of the dynamics of chang-
es. The case method was utilised during practical sessions,
where students analysed real-world situations related to

Forming the environmental professional competence...

environmental challenges in shipping, enhancing their crit-
ical thinking and ability to make informed decisions. Ob-
servation of the educational process provided insight into
the behaviour of students during discussions and active in-
teractions in classes. Zoom video conferences contributed
to the development of communication skills in the format
of interactive learning.

All procedures performed during the research com-
plied with ethical norms, respecting the honour and dig-
nity of the respondents. Age characteristics were also taken
into account. During the pedagogical experiment, no in-
dividual’s rights were violated, anonymity was maintained,
and the research adhered to the developed recommenda-
tions regarding the ethical conduct of pedagogical studies
provided by authoritative organisations (Declaration of
Helsinki, 2013). The main source of materials was drawn
from the LMS Moodle platform of Kherson State Maritime
Academy, Ukraine (the online course “Maritime English”
developed for future specialists in ship technical systems
and complex operations). Figure 1 presents the name of the
module, along with the corresponding topic, objectives, es-
sential competencies, and the first task.

M Th Edit course: Specialized Maritin X +

< c 25 mdlksma.ks.ua/course/view.php?id=1529#section-3

{ YkpaiHcoka (uk) v

By the end of the module you will be able to:

« define causes and consequences of marine pollution

from ships.

QAN
MARPOL &

v Module 2 Protection of environment »

« define actions for prevention and mitigation of marine pollution from ships
« exchange information about marine pipings.fittings and accessories
Essential competency: speak about regulations and requirements in terms of prevention and mitigation of marine pollution

Figure 1. “Protection of Environment” module on LMS Moodle
Source: Maritime English course on LMS Moodle of Kherson State Maritime Academy

RESULTS AND DISCUSSION

The maritime industry is undergoing significant transfor-
mation as it adapts to the growing demand for sustainable
practices. Ecological competence, or the ability to under-
stand and apply environmentally responsible behaviours,
has become increasingly crucial for professionals within
this sector, particularly for specialists in ship technical sys-
tems and complex operations. This shift is largely driven by
several key factors, including the tightening of environmen-
tal regulations and the global emphasis on sustainability

(Kurban, 2018). The international maritime community
has seen a surge in environmental regulations aimed at
mitigating the industry’s impact on the planet. Organisa-
tions such as the IMO have introduced stringent guidelines
to address various environmental issues, including pollu-
tion, emissions, and waste management (Official website
of the International..., n.d.). Notable among these is the
MARPOL (Marine Pollution) Convention, which governs
the prevention of pollution from ships. MARPOL Annex
VI, for example, sets limits on sulphur oxide (SOx) and
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nitrogen oxide (NOx) emissions from ship exhausts, push-
ing the industry towards cleaner fuels and technologies.
Compliance with these regulations is not optional; it
is mandatory and enforceable by law. Non-compliance can
lead to severe penalties, including fines, detention of ves-
sels, and even criminal charges in some jurisdictions. As
a result, specialists in ship technical systems and complex
operations must possess a deep understanding of these reg-
ulations and the technical expertise to ensure their vessels
operate within legal environmental parameters. This need
for compliance underscores the importance of ecological
competence as a core component of a seafarer’s profes-
sional skill set. Companies within the maritime sector are
now expected to adopt sustainable practices not only as a
matter of regulatory compliance but also as part of their
corporate social responsibility (CSR). This includes the
adoption of cleaner technologies, such as the use of LNG
(liquefied natural gas) as a more environmentally friendly
fuel alternative, the development of energy-efficient ship
designs, and the implementation of comprehensive waste
management systems onboard vessels. As key players in the
operation and maintenance of maritime vessels, specialists
in ship technical systems and complex operations are at the
forefront of implementing and managing these ecological
practices. Their role extends beyond technical proficiency;
they are responsible for ensuring that the ship’s systems
are not only efficient but also environmentally compliant.
This involves understanding the environmental impacts of
various shipboard operations, from fuel consumption and
emissions to ballast water management and waste disposal.
The development of ecological competence of special-
ists in ship technical systems and complex operations is
therefore critical. It equips them with the knowledge and
skills necessary to innovate and adapt to new technologies
and practices that minimise environmental harm. Fur-
thermore, as the industry continues to evolve, ecologically
competent engineers will be better positioned to contribute

to the design and operation of next-generation vessels that
meet the highest environmental standards. Moodle is a
popular learning management system (LMS) used to create
and deliver online courses during e-learning. It provides a
wide range of tools for instructors and students to organise
the learning process, share materials, conduct tests, and in-
teract within a learning community (Lytvynova, 2015). In
Moodle, one can create a variety of exercises that promote
interactive and effectivelearning. Additionally, Moodle sup-
ports exercises with pictures, enabling activities related to
graphic materials (Mezentseva, 2020). The main types of ex-
ercises that can be created on the Moodle platform include:

“Quizzes”, which include various types of questions:
multiple choice (where answers are presented in the form
of images), fill-in-the-blank, matching pairs (useful for
subjects requiring visual perception), short answer, or-
dering (students arrange images in the correct order), ex-
tended answer, and others. Images, audio, and video can
be added to questions (Mohan, 2018). “Polls”, which can
also incorporate graphics, enhancing interactivity and en-
gagement. “Assignments’, involve activities where students
upload their work as text documents, presentations, vide-
os, images, diagrams, or charts. These submissions can be
graded and commented upon (Rasool & Dawod, 2021).
The benefits of using drawings in Moodle exercises in-
clude improved understanding of material, and helping
learners grasp complex concepts more effectively. Interac-
tive graphics make learning more engaging and dynamic
(Schaffzin, 2016). In Moodle, the “Glossary” activity serves
as a collaborative tool for building a collection of terms
and definitions relevant to a particular course or subject. It
functions like a dictionary, where each entry can include a
term, its corresponding definition, examples, and pictures
(Fig. 2). Students can contribute to the glossary, making
it a dynamic and evolving resource. Teachers can control
whether students can add, edit, or delete entries (Striuk &
Semerikov, 2022).

er acciedent

successfully bring about or reach

by - Friday, 24 September 2021, 8:52 AM
something bad that happens that is not expected or intended and that often damage something or injures someone

-’ -
Na 25
<&
mr Achieve
by - Monday, 27 September 2021, 8:41 AM
2
N

Figure 2. Glossary to the topic “Career Awareness”

Source: Maritime English course on LMS Moodle of KSMA
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In Moodle, the “Wiki” activity is a collaborative tool
that allows students and teachers to create and edit a col-
lection of interlinked web pages directly within a course
(Valko et al., 2021). A Wiki is particularly effective for
group projects, where students can work together to devel-
op content, such as a research project, a knowledge base,

Superstructure
Fill in the table with the words and definitions. Add pictures.

Yurzhenko et al.

or a course manual (Yakhontova, 2003). Each participant
can add, modify, or delete content, and the Wiki keeps a
history of all changes, allowing users to track revisions and
contributions. This activity promotes teamwork, encourag-
es collaborative learning, and provides a dynamic platform
for creating shared knowledge within a course (Fig. 3).

hat is superstructure?

Superstructure with living rooms (cabins), galley, mess room, gym, laundry, store room,
sickbay, officer's lounge room, chart desk and the navigation bridge is situated on the
stern.

[To what is superstructure apply to?

Superstructure applies to various kinds of physical structures such as buildings, bridges, or
ships having the degree of freedom zero.

hat does this word combination consist of?

galley, mess room, gym, laundry, store room, sickbay, officer's lounge room.

hat ships have the superstructure? sailboats, fishing boats, passenger
ships,and submarines, that project above her main deck. This does not usually
linclude its masts or any armament turrets.

Figure 3. Students in a group completing the “Wiki” activity

Source: Maritime English course on LMS Moodle of KSMA

The “Interactive Videos” feature (enabled by H5P inte-
gration) allows teachers to create and share rich, interactive
content directly within their courses. H5P (HTML5 Pack-
age) offers a wide range of content types, including quizzes,
interactive videos, presentations, games, and simulations.
This tool enables instructors to design engaging learning
experiences without requiring advanced technical skills
(Zaitseva et al., 2022). The integration seamlessly embeds
these activities into Moodle, making them accessible across
devices. Additionally, students can interact dynamically
with content, such as answering questions within videos
or participating in interactive timelines. H5P also sup-
ports the inclusion of images from the internet, enabling
the creation of visually rich and engaging educational ma-
terials. Examples include videos embedded with clickable
hotspots, quizzes, and informational popups. For instance,
a video tutorial on a topic could pause to ask a question,
display images related to the content, or include an image
with multiple clickable areas that reveal additional infor-
mation when clicked. This feature is particularly effective
for educational diagrams or maps (Zinchenko et al., 2022).

Additionally, teachers can design slide presentations
with integrated multimedia, quizzes, and interactive el-
ements. Images from the internet can be incorporated
to create visually appealing and educational slides. These
activities can be combined to develop complete courses,
including diverse tasks aimed at enhancing both theoret-
ical knowledge and practical skills (Yakhontova, 2003).
The use of pictures and graphic tasks contributes to more
effective learning, the development of visual literacy, and
increased student motivation. At the end of the module de-
voted to the marine environment, students take a test to

demonstrate essential competencies and discuss regula-
tions and requirements related to the prevention and mit-
igation of marine pollution from ships. Practical lessons
and professional training further enhance understanding,
particularly through in-depth exploration of environmen-
tal aspects specific to maritime work. This includes com-
prehension of international standards and regulations
concerning marine ecology, as well as the organisation of
interactions with relevant international organisations and
bodies responsible for environmental safety in maritime
transport (Liashenko, 2024).

In addition to the methods used (survey, testing, case
studies, video conferences, and e-courses on the LMS Moo-
dle platform), several other approaches can further support
the development of environmental competence. Engaging
students in the creation of practical environmental projects
is an especially effective method for enhancing their envi-
ronmental competence, particularly within the shipping
industry (Bekteshi, 2021). This approach enables students
to apply theoretical knowledge to real-world scenarios, fos-
tering problem-solving skills through hands-on solutions
to current environmental challenges. For instance, one key
area for student research is the reduction of emissions from
ships. This may involve the development of innovative sys-
tems or processes aimed at reducing emissions of harmful
substances, such as sulphur oxides (SOx) and nitrogen ox-
ides (NOx), which are critical pollutants linked to shipping.
Students can also explore the integration of scrubbers or
other emission control technologies into ship operations,
analysing the cost-effectiveness and efficiency of these
solutions. Another promising area for project work (Fig. 4)
is the optimisation of energy consumption aboard ships.
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Students may analyse energy use patterns in various ship
systems, ranging from propulsion to auxiliary machinery,
and propose strategies to reduce fuel consumption. This
could include investigating energy-eflicient designs, hybrid

propulsion systems, or the implementation of waste heat
recovery technologies. Projects like these not only improve
technical competence but also encourage future specialists
to think critically about eco-friendly energy management.

: ° ° ‘ecp T ureawa
ogen oxide (@) SCR (NH3)

exhau
I {NOX)

Engine

110000

Figure 4. Students’ project work

Source: Maritime English course on LMS Moodle of KSMA

In addition, students can work on projects focused on
the implementation of alternative energy sources in mari-
time operations (Semerikov et al., 2020). With the growing
importance of sustainability, exploring the use of renewable
energy, such as wind, solar, or hydrogen fuel, in shipping
provides valuable insights. For example, students might
design or evaluate systems for integrating solar panels
into ship structures, assess the feasibility of wind-assisted
propulsion, or analyse the potential of hydrogen as a clean
fuel alternative. These projects encourage innovation and
forward-thinking, preparing students to contribute to the
decarbonisation of the maritime industry (Sherman et
al., 2020). Moreover, project-based training extends be-
yond technical solutions. Students can be involved in de-
veloping environmental policies and frameworks that sup-
port sustainable practices within shipping companies or
port authorities. They might explore the implementation of
green shipping practices or work on establishing guidelines
for zero-waste operations aboard vessels. Such activities
enable students to understand not only the technical but
also the regulatory and managerial aspects of environmen-
tal sustainability in shipping.

Project-based learning encourages students to en-
gage in collaborative, interdisciplinary projects (Shintial et
al., 2024). For example, they can work alongside profes-
sionals from other sectors, such as marine biology, environ-
mental law, or maritime logistics, to create comprehensive
solutions to environmental challenges. This approach not
only broadens their perspective but also enhances team-
work and communication skills, both of which are essen-
tial for future careers in the global maritime industry. Pro-
ject-based training provides a rich, multifaceted approach
to fostering environmental competence. By engaging in re-
al-world projects, students deepen their understanding of
sustainability, improve their technical and managerial skills,
and contribute to the advancement of greener practices in

the maritime sector. The use of computer simulations and
ship simulators with an emphasis on environmental aspects
enables students to practise practical skills in virtual condi-
tions. These simulations may include practising emergency
responses to situations such as oil spills or managing emis-
sions cleaning systems on ships (Kondratenko et al., 2021).

One of the primary advantages of using simulations
is the ability to model emergencies, such as oil spills or
chemical leakages, that may occur during ship operations.
Through these simulations, students gain hands-on experi-
ence in managing complex environmental crises, practising
the appropriate protocols for containing spills, minimising
environmental damage, and coordinating with environ-
mental response teams. This training not only builds their
technical expertise but also fosters a deeper understanding
of the ecological consequences of maritime accidents and
the importance of swift and effective action. Moreover,
simulators offer students the chance to explore the use of
alternative propulsion systems, such as hybrid or electric
engines, and assess their impact on reducing emissions and
fuel consumption. By adjusting different variables, such as
engine speed, power output, and fuel type, students can ob-
serve how these factors influence the overall environmental
footprint of a ship’s operations. This hands-on experience
helps students grasp the complexities of balancing oper-
ational efficiency with environmental sustainability (Ty-
ron et al., 2020).

Ecological masterclasses and workshops are essential
components of hands-on learning that provide future mar-
itime specialists with the opportunity to directly apply the-
oretical knowledge in realworld scenarios. By engaging in
practical activities focused on waste management, energy
efficiency, and environmental technologies, students devel-
op the skills and insights needed to implement sustainable
practices aboard ships and in maritime operations. During
various classes, students are taught to handle hazardous
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and recyclable materials, reduce waste, and use treatment
technologies like incineration and sewage systems in com-
pliance with maritime regulations. Additionally, students
explore energy-saving strategies, optimise ship systems,
and learn about fuel efficiency and renewable energy
sources such as solar and hybrid power. Practical sessions
introduce students to technologies like ballast water treat-
ment, exhaust gas cleaning, and advanced hull coatings,
providing insight into their environmental benefits and
maintenance. Workshops also cover environmental impact
assessments and ensure students understand international
regulations, such as those from the IMO, with exercises on
compliance audits and inspections (Official website of the
International..., n.d.).

Involving students in scientific research related to ma-
rine transport ecology significantly contributes to the de-
velopment of their environmental competence. Through
participation in various research projects, students en-
gage directly with real-world environmental issues, help-
ing them develop a deeper understanding of the ecologi-
cal challenges within the maritime industry. For example,
students participate in pollution monitoring, where they
measure levels of air and water pollutants emitted by ships.
Using advanced tools and methodologies, they gather data
on harmful substances such as sulphur oxides (SOx) and
nitrogen oxides (NOx) or track the spread of oil spills
(Volkova, 2021). This experience allows them to gain prac-
tical skills in environmental monitoring, while also learn-
ing how to interpret the data and propose solutions for re-
ducing pollution. Additionally, students conduct research
on new environmental standards and analyse their impact
on maritime operations (including international conven-
tions like MARPOL). Furthermore, students evaluate the
effectiveness of the latest technologies in minimising envi-
ronmental harm, such as the use of scrubbers, ballast water
treatment systems, and alternative fuels. The integration of
these methods into the educational process allows for the
comprehensive development of environmental competence
in future specialists, enhancing their readiness to address
modern environmental challenges in the field of shipping.

Forming the environmental professional competence...

sustainable technologies and practices that not only meet
regulatory requirements but also align with the environ-
mental expectations of customers and stakeholders. As
such, ecological competence is not just a regulatory neces-
sity but also a competitive advantage in the maritime in-
dustry. In summary, the growing importance of ecological
competence in the maritime industry arises from a conflu-
ence of factors, including tightening environmental regu-
lations, global sustainability goals, and evolving industry
expectations. For future specialists in ship technical sys-
tems and complex operations, developing this competence
is essential, as it enables them to navigate the complexities
of modern maritime operations while contributing to the
industry’s sustainable transformation.

The development of ecological competence enhances
the level of ecological knowledge, environmental thinking,
environmental awareness, and environmentally safe behav-
iour among future seafarers. The prospects for further re-
search lie in the analysis of external tools (e.g. VR, AR, AI)
to develop the environmental professional competence of
future specialists in ship technical systems and complex op-
erations. The results of the pedagogical experiment showed
that the integration of environmental components into the
educational process had a positive effect on the formation
of this competence among future specialists in the man-
agement of ship technical systems and complexes. Students
participating in the experiment demonstrated a significant
improvement in their knowledge of environmental stand-
ards and their practical application, particularly in areas
such as emissions management, energy conservation, and
the minimisation of marine pollution.

Further research could focus on identifying the most
effective methods of integrating environmental topics into
the training of ship technical systems specialists using
technologies such as virtual reality (VR), augmented real-
ity (AR), and artificial intelligence (AI). These innovations
have the potential to significantly improve the absorption of
environmental knowledge, increase environmental aware-
ness, and promote environmentally responsible behaviour.

ACKNOWLEDGEMENTS
CONCLUSIONS None.
In this context, specialists in the operation of ship techni-
cal systems and complexes with strong ecological compe- CONFLICT OF INTEREST
tence are invaluable. They are responsible for implementing ~ None.
REFERENCES

[1] Bekteshi, E., Shala, M., & Xhaferi, B. (2021). Challenges of English teaching in engineering courses. Journal of Modern
Research in English Language Studies, 8(4), 1-20. doi: 10.30479/jmrels.2020.13275.1640.

[2] Declaration of Helsinki. (2013). Retrieved from https://www.wma.net/what-we-do/medical-ethics/declaration-of-

helsinki/.

[3] Dewan, M., & Godina, R. (2024) An overview of seafarers’ engagement and training on energy efficient operation of

ships. Marine Policy, 160, article number 105980 doi: 10.1016/j.marpol.2023.105980.
[4] Kondratenko, L.O., Samoylenko, H.T.,, Kiv, A.E, Selivanova, A.V,, Pursky, O.I, Filimonova, T.O., &
Buchatska, 1.O. (2021). Computer simulation of processes that influence adolescent learning motivation. CTE

Workshop Proceedings, 8, 495-506. doi: 10.55056/cte.303.

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 10, No. 4


https://doi.org/10.30479/jmrels.2020.13275.1640
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
https://doi.org/10.1016/j.marpol.2023.105980
https://acnsci.org/journal/index.php/cte/article/view/303

Pedagogy @

[5] Kurban, C.E (2018). Designing effective, contemporary assessment on a flipped educational sciences course.
Interactive Learning Environments, 27(8), 1143-1159. doi: 10.1080/10494820.2018.1522650.

[6] Liashenko, U. (2024). Training of future ship engineers and electricians by means of competence, communicative and
interdisciplinary approaches. ScienceRise: Pedagogical Education, 3(60), 4-9. doi: 10.15587/2519-4984.2024.305117.

[7] Loh, A., Shankar, R., Ha, S.., An, ].G., & Yim, U.H. (2020). Stability of mechanically and chemically dispersed oil:
Effect of particle types on oil dispersion. Science of the Total Environment, 716, article number 135343. doi: 10.1016/].
scitotenv.2019.135343.

[8] Lytvynova, S.H. (2015). All-Ukrainian project “Cloud services in education” as a factor of development of cloud-
oriented educational environments in general educational institutions. Cloud-Based Learning Environment, 13, 16-23.
doi: 10.55056/nocote.v13i0.878.

[9] Mezentseva, S.V. (2020). A new culture of broadcasting knowledge in the conditions of the digital educational
environment of an artistic university (about the experience of working in the Moodle and Moodle Music Systems).
ICONI, 3, 80-86. doi: 10.33779/2658-4824.2020.3.080-086.

[10] Mohan, D. (2018). Flipped classroom, flipped teaching and flipped learning in the foreign/second language post-
secondary classroom. Nouvelle Revue Synergies Canada, 11. doi: 10.21083/nrsc.v0i11.4016.

[11] Official website of the International Maritime Organisation. (n.d.). Retrieved from https://www.imo.org.

[12] Oloruntobi, O., Mokhtar, K., Gohari, A., Asif, S., & Chuah, L.F. (2023). Sustainable transition towards greener and
cleaner seaborne shipping industry: Challenges and opportunities. Cleaner Engineering and Technology, 13, article
number 100628. doi: 10.1016/j.clet.2023.100628.

[13] Rasool, J.A., & Dawood, S.S. (2021). Evaluate the use of Moodle Platforms for education in University of Duhok using
online survey application. International Journal of Machine Learning and Computing, 11(2), 152-157. doi: 10.18178/
ijmlc.2021.11.2.1028.

[14] Schaftzin, K.T. (2016). Learning outcomes in a flipped classroom: A comparison of civil procedure ii test scores
between students in a traditional class and a flipped class. University of Memphis Law Review, 46(3), 661-693.
doi: 10.2139/ss1rn.3956257.

[15] Semerikov, S., Striuk, A., Striuk, L., Striuk, M., & Shalatska, H. (2020). Sustainability in software engineering education:
A case of general professional competencies. E3S Web of Conferences, 166, article number 10036. doi: 10.1051/
e3sconf/202016610036.

[16] Sherman, M., Samchynska, Y., Sikelinda, M., & Yurzhenko, A. (2020). Formation of digital and research competences in
the training of it professionals in a modern university. Information Technologies in Education, 44, 18-30. doi: 10.14308/
ite000722.

[17] Shintial, Y., Asikin, M., & Mascarinas, A. (2024). The implementation of English for specific purposes in maritime
vocational schools (MVS). Nestia Journal, 1(1).

[18] Soon, Z.Y,, Jung, J-H., Loh, A., Yoon, C., Shin, D., & Kim, M. (2021). Seawater contamination associated with in-water
cleaning of ship hulls and the potential risk to the marine environment. Marine Pollution Bulletin, 171, article number
112694. doi: 10.1016/j.marpolbul.2021.11269.

[19] Striuk, A.M., & Semerikov, S.O. (2022). Professional competencies of future software engineers in the software
design: Teaching techniques. Journal of Physics: Conference Series, 2288(1), article number 012012. doi: 10.1088/1742-
6596/2288/1/012012.

[20] Tsimplis, M. (2020). Marine pollution from shipping activities. In Maritime law (pp. 403-464). Abingdon: Taylor &
Francis.

[21] Tyron, O., Korieshkova, S., Didenko, M., & Kaminska, S. (2020). Psycho-pedagogical approaches to the design
of English learning course for ship engineers. International Journal of Engineering Pedagogy (iJEP), 10(6), 21-35.
doi: 10.3991/ijep.v10i6.14107.

[22] Valko, N.V,, Osadchyi, V.V, & Kruhlyk, V.S. (2021). Cloud resources use for students’ project activities. CTE Workshop
Proceedings, 8, 304-317. doi: 10.55056/cte.240.

[23] Volkova, A. (2021). Making sense of simulators in teaching maritime English. Actual Questions of Humanitarian
Studies, 42(3), 34-39. doi: 10.24919/2308-4863/42-3-6.

[24] Yakhontova, T.V. (2003). English academic writing for students and researchers (2nd ed.). Lviv: PAIS.

[25] Zaitseva, N.V., Symonenko, S.V., & Osadchyi, V.V. (2022). A blended English for specific purposes course with the
focus on critical thinking skills development for computer science students. Journal of Physics: Conference Series,
2288(1), article number 012037. doi: 10.1088/1742-6596/2288/1/012037.

[26] Zinchenko,S., Tovstokoryi, O.,Nosov, P, Popovych, I., & Kyrychenko, K. (2022). Pivot Point position determination and
its use for manoeuvring a vessel. Ships and Offshore Structures, 18(3), 358-364. doi: 10.1080/17445302.2022.2052480.

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 10, No. 4


https://doi.org/10.1080/10494820.2018.1522650
https://doi.org/10.15587/2519-4984.2024.305117
https://doi.org/10.1016/j.scitotenv.2019.135343
https://doi.org/10.1016/j.scitotenv.2019.135343
https://doi.org/10.55056/nocote.v13i0.878
https://www.researchgate.net/publication/348999106_A_New_Culture_of_Broadcasting_Knowledge_in_the_Conditions_of_the_Digital_Educational_Environment_of_an_Artistic_University_about_the_Experience_of_Working_in_the_Moodle_and_Moodle_Music_Systems
https://doi.org/10.21083/nrsc.v0i11.4016
https://www.imo.org.
https://doi.org/10.1016/j.clet.2023.100628
https://www.ijmlc.org/index.php?m=content&c=index&a=show&catid=113&id=1209
https://www.ijmlc.org/index.php?m=content&c=index&a=show&catid=113&id=1209
https://doi.org/10.2139/ssrn.3956257
https://www.e3s-conferences.org/articles/e3sconf/pdf/2020/26/e3sconf_icsf2020_10036.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2020/26/e3sconf_icsf2020_10036.pdf
https://doi.org/10.14308/ite000722
https://doi.org/10.14308/ite000722
https://nestiajournal.com/index.php/nestia/article/view/2
https://nestiajournal.com/index.php/nestia/article/view/2
https://doi.org/10.1016/j.marpolbul.2021.11269
https://doi.org/10.1088/1742-6596/2288/1/012012
https://doi.org/10.1088/1742-6596/2288/1/012012
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003046943-10/marine-pollution-shipping-activities-michael-tsimplis?context=ubx&refId=ed63a74a-83fd-4986-9346-05cb323d8b84
https://online-journals.org/index.php/i-jep/article/view/14107
https://doi.org/10.55056/cte.240
https://doi.org/10.24919/2308-4863/42-3-6
https://iq.vntu.edu.ua/fm/fdb/1080/Yakhontova_textbook.pdf
https://doi.org/10.1088/1742-6596/2288/1/012037
https://ekhsuir.kspu.edu/handle/123456789/16429

@ Yurzhenko et al.

Anpona IOp>xeHko

Kanpnpar negarorivHux Hayk, JOLEHT Kadeapu
XepcoHCbKa Jiep>KaBHa MOPCbKa aKajieMis
73000, mpocm. Yirakosa, 20, M. XepcoH, YKpaiHa
https://orcid.org/0000-0002-6560-4601

Onena Kononosa

Buknagau

Mopcpknit paxoBmit Komemk XepCoHChKOI fepyKaBHOI MOPChKOT akaemil
73000, mpocm. Yirakosa, 14, M. XepcoH, YkpaiHa
https://orcid.org/0000-0003-0403-7292

I0nia beB3enko

Buxnagau

Mopcpkuii paxoBmit Komepk XepcoHChKOI iepyKaBHOI MOPChKOT akaeMil
73000, npocr. Yirakosa, 14, M. XepcoH, YKpaiHa
https://orcid.org/0000-0003-2286-3731

dopmyBaHHA eKoNoriyHoi npogeciiHOi KOMNEeTEHTHOCTi ManbyTHixX ¢axiBLiB
ynpaeniHHS CYAHOBUMU TEXHIYHUMU CUCTEMaMM | KOMIJIEKCaMU

AHoTaLis. MopcbKa rajrysb € OCHOBHVIM JKePe/IoM 3a0pyIHEeHH A, BKIIOYAI09y PO3/IMBY HATIL, BUKIV B IOBITPA (HaIIpyKIaz,
OKCUJIM CIPKY Ta OKCYIM a30TY) i CKMiaHH: 6aTaCTHUX BOJ, 11O BIUIVBA€ Ha MOPCBKi eKocucTeMut. OCKiNbKY CBiTOBa MOPCBbKa
TaJIy3b IIPOIOBXKYE PyXaTICs KO OLIbII CYyBOPYX €KOJIOTTYHIX HOPM, cxBaieHyx Konsenriiero MA PITOJI MixHapogHOI MOPCBKOL
opranisanii (IMO), sika 3060B’s13y€ 3MeHITyBaTV 3a0PyAHEHH 3 Cy/ieH) i Oi/IbII CTIMKVX TPaKTHK, MaltOy THI CyJHOBi MeXaHiKu
MIOBMHHI 6y TV Kpallle IIiIrOTOB/IeH] 3 eKO/IOTIYHOI KOMIIEeTeHTHICTI, I[06 BiNOBifaTy BUMOTraM ralysi, o po3BuBaeTbes. Lle
TOCTDKeHHs OY/I0 30CepelKeHO Ha BYIBYCHHI BYIKOPMCTaHHSA €IeKTPOHHOIO HaBYaHHA 3a JOIOMOrowo Ivrargpopmu LMS
MOODLE p1s MaiibyTHIX CIeniajicTiB y raaysi CyZHOBMX TeXHIYHVX CHCTEM i CKIQJIHMX OIlepalliil, 30KpeMa Ha PO3BUTKY
€KOJIOTIYHOI IpodeciiHOl KOMIIETeHTHOCT] Iifj Yac Kypcy MOPCBKOI aHIICbKOI MOBM. JIJIi JOCATHEHHS IIOCTaBJICHOI
MeTy OyZI0 3aCTOCOBAHO METOJ OLUTYBAaHHA WA 300py Ta aHasisy iHpopManii Ipo po3BUTOK eKOMOrigHOI mpodeciitHoi
KOMIIETEHTHOCTI CTYJeHTIB Iif 4ac Oecif Ha 3aHATTAX 3 AMCUMIVIHY «AHIIICbKa MOBa 3a IPOECiiiHIM CIIPAMYBaHHAM».
3po6/IeHO BYUCHOBOK, L0 BUKOPUCTAHHA €IeKTPOHHVX KypciB Ha mwiardopmi LMS MOODLE Ta e1eKTpOHHOrO HaBYaHHA
3a JIOIIOMOT'OI0 BifjeoKOH(pepeHLill Zoom 3HaYHO CIpysie POPMyBaHHIO IPOGeciiiHOI KOMIIETeHTHOCT Mail0yTHIX MOPSKIB.
[ToemHaHHA LUX TEXHOJOTN 3a0esIedye iHTepaKTUBHMII MIIXis 10 HaBYaHHA, JO3BO/LIIOYY CTYIeHTaM OTPUMYBATU JOCTYII
IO HAaBYAJIBHVX Marepia/iB y 3pydYHWIT IIA HUX 4ac Ta OpaTu aKTMBHY Yy4acTb y AMCTaHIi/iHOMYy HapyaHHi. Ile crpuse
PO3BUTKY HaBMYOK CaMOCTIIIHOI poOOTH, KPUTUYHOIO MUC/IEHHA Ta HOITMOMIOE PO3YMiHHA CIeljia/li30BaHMX TeM depe3
IHTepaKTUBHI JMCKYCiI Ta 06MiH imesamu B peanbHOMY 4Yaci. [IpakTidHa IiHHICTD JAHOTO JOCTIPKEHHA MOMATa€ B MOXK/IMBOCTI
JIOTO 3aCTOCYBAHHS BYMTEIB y IIiITOTOBII 3aHATD 3 AHITIICHKOI MOBM 32 HpO(becii[HI/[M CIIPAAMYBAHHAM, JIiT€paTypH, iCTOpii
Ta iHINX Celia/TIbHUX JUCLUIIIIH
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