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INNOVATIVE TECHNOLOGIES IN MARITIME ENGLISH LEARNING:
ATHEORETICAL ANALYSIS OF THE DEVELOPMENT OF PROFESSIONAL
COMMUNICATIVE COMPETENCE OF FUTURE DECK OFFICERS

The rapid digitalization of the maritime industry and the increasing complexity of shipboard
operations have significantly raised the demands on the communicative competence of future deck
officers. Maritime English, as the primary medium of international maritime communication, plays
a crucial role in ensuring safety, coordination, and efficiency in multicultural crews. However,
traditional teaching approaches often fail to fully address the dynamic linguistic needs of modern
seafarers, especially in situations requiring precise, standardized, and timely communication.

At the same time, innovative educational technologies, including simulation-based learning,
digital platforms, interactive multimedia tools, and Al-enhanced language environments, offer new
opportunities to improve the acquisition of Maritime English. Despite their potential, there remains
a lack of comprehensive research that analyzes how these technologies influence the development
of professional communicative competence and whether they effectively prepare cadets for real
shipboard interactions.

The problem is further intensified by the growing gap between classroom-based language
instruction and real maritime communicative practices defined by IMO standards and contemporary
operational realities. This gap underscores the need to re-evaluate teaching methodologies and
integrate technology-enhanced strategies capable of replicating authentic shipboard scenarios.

Therefore, the central problem addressed in this study is the insufficient understanding of how
innovative technologies can transform the teaching of Maritime English and contribute to improving
the professional communication skills of future deck officers. This issue is directly related to the
broader scientific and practical task of enhancing maritime safety, improving crew performance, and
aligning maritime education with international requirements and the technological evolution of the
maritime sector.

Recent research highlights the growing importance of innovative technologies in Maritime
English instruction for developing professional communicative competence among future deck
officers. Simulator-based and VR-enhanced training has been shown to provide realistic, high-fidelity
environments in which cadets can practice Standard Marine Communication Phrases (SMCP) and
collaborative decision-making under time pressure, effectively bridging the gap between classroom
instruction and shipboard operations (Kim et al., 2021; Tovstokoryi & Popova, 2021). Corpus-
based analyses and systematic needs assessments further support the design of targeted instructional
materials by identifying frequently used lexical bundles, phraseology, and pragmatic patterns in
authentic maritime communication, ensuring that course content reflects operational realities and
the demands of multicultural crews (Diahyleva et al., 2021; Tymoshchuk, 2024). At the same time,
EdTech, Al-driven tools, and blended learning models offer personalized learning opportunities,
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enhancing engagement, motivation, and the acquisition of professional language skills, though
challenges such as curriculum integration, instructor training, and alignment with IMO standards
remain (Guz, 2024). Despite the promising outcomes of these approaches, gaps persist in longitudinal
evidence, comparative analyses of different technological interventions, and large-scale evaluation
of their effectiveness in real maritime settings. Building on these studies, the present research aims
to systematically examine how simulators, VR/AI applications, and digital learning platforms
contribute to the development of professional communicative competence, providing an evidence-
based framework for integrating innovative educational technologies into maritime English curricula
in alignment with international standards.

Despite the growing body of research on simulator-based training, VR/AI applications, corpus-
informed instruction, and digital learning platforms in Maritime English education, several critical
aspects of the general problem remain insufficiently addressed. First, there is a lack of longitudinal
studies examining the sustained impact of technology-enhanced learning on professional
communicative competence over extended periods of cadet training or into early shipboard practice.
Second, comparative analyses of different technological interventions, such as traditional simulation
versus VR-based or blended learning approaches, are limited, leaving unclear which combinations
of tools yield the most effective results under realistic operational conditions. Third, while corpus-
based and needs-analysis methods provide valuable guidance for curriculum design, their integration
into classroom practice and alignment with IMO communication standards remain inconsistent.
Fourth, the challenges of instructor readiness, curriculum adaptation, and validated assessment tools
for evaluating language performance in technology-rich environments have not been systematically
addressed. Finally, there is a shortage of studies investigating the interaction between multiple
innovations (simulators, VR, Al, and digital platforms) in a coordinated pedagogical framework,
which is crucial for ensuring that cadets acquire practical, high-stakes communication skills required
for safe and efficient shipboard operations.

This article is therefore dedicated to examining these unresolved aspects by systematically
evaluating how innovative educational technologies can be integrated and optimized to enhance
Maritime English learning and professional communicative competence in alignment with operational
standards and international regulations.

The aim of this study is to systematically examine the role of innovative educational technologies,
including simulators, virtual reality (VR), Al-supported tools, and digital learning platforms, in
enhancing professional communicative competence of future deck officers through Maritime English
instruction, ensuring alignment with IMO standards and operational requirements.

The present study employs a theoretical and analytical methodology, focused on synthesizing
existing literature and conceptual frameworks related to innovative educational technologies in
Maritime English instruction. A systematic analysis of research articles, case studies, and pedagogical
reports on simulator-based training, virtual reality, Al-assisted learning, and digital platforms was
conducted to identify key trends, advantages, limitations, and theoretical implications. Comparative
evaluation of different instructional strategies allowed assessment of their alignment with IMO
standards and potential effectiveness in enhancing professional communicative competence. Findings
from multiple sources were synthesized to derive general principles, identify recurring themes, and
highlight gaps and unresolved issues in previous studies. Units of analysis include theoretical models
of technology-enhanced Maritime English instruction, published studies on digital and simulation
tools, and conceptual frameworks for professional language competence, providing a foundation for
evidence-based recommendations and future empirical research.

The theoretical analysis of contemporary literature demonstrates that innovative educational
technologies represent a crucial dimension in the development of professional communicative
competence in Maritime English instruction. Simulator-based training, including bridge simulators
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and VR-enhanced environments, is consistently identified as one of the most effective tools for
replicating the operational and linguistic realities of shipboard communication (Kim et al., 2021;
Tovstokoryi & Popova, 2021). Such immersive environments allow cadets to practice Standard
Marine Communication Phrases (SMCP), emergency communication protocols, and collaborative
decision-making under conditions that closely approximate real-life maritime operations. The
literature highlights that repeated exposure to realistic scenarios facilitates cognitive and linguistic
skill development, reinforcing the principle that experiential and contextualized learning is more
effective than traditional classroom-based approaches. Immersion in simulation not only improves
accuracy and clarity but also enhances situational appropriateness, response time, and adaptability in
high-stakes situations, which are essential attributes for future deck officers.

Corpus-informed and needs-analysis-based approaches provide a complementary theoretical
foundation. Researchby Diahyleva, Yurzhenko & Kononova(2021)and Tymoshchuk (2024) demonstrates
that analyzing spoken and written maritime corpora allows educators to identify frequently used lexical
bundles, pragmatic patterns, and professional phraseology essential for shipboard communication. These
insights inform curriculum design and the selection of learning materials, ensuring that instructional
content reflects the authentic language demands of modern maritime practice. By integrating corpus-
based findings with the operational standards set by the International Maritime Organization (IMO),
educational programs can theoretically increase the functional relevance of the learning experience,
enhance retention, and better prepare cadets for interaction within multicultural crews. Needs analysis
further ensures that learners’ proficiency development is aligned with specific linguistic and operational
requirements, addressing the discrepancy often observed between traditional language instruction and
real-world communicative needs.

Digital learning platforms, mobile applications, and AI-supported tools constitute another dimension
of theoretical significance. Guz (2024) emphasizes that these technologies provide opportunities for
individualized learning, adaptive feedback, and autonomous practice, which complement traditional
instructional methods. Such tools enable learners to engage with professional terminology, procedural
language, and communication exercises at their own pace, promoting both motivation and cognitive
engagement. Al-driven analytics can track learner performance, identify gaps in comprehension, and
suggest targeted exercises, thereby theoretically optimizing the learning trajectory. Digital platforms
also facilitate continuous learning outside the classroom, creating opportunities for rehearsal and
reinforcement of communicative skills essential for professional maritime contexts.

A critical theoretical insight from the literature is the potential for synergistic integration of
multiple technologies. While simulators and VR environments provide immersive, experiential
learning, corpus-informed instruction ensures linguistic accuracy and relevance, and Al/digital
platforms support personalized, adaptive learning. The combination of these approaches theoretically
maximizes exposure to realistic communicative scenarios, strengthens procedural fluency, and fosters
the transfer of classroom-acquired skills to operational contexts. However, the literature also highlights
unresolved challenges, such as curriculum alignment, instructor preparedness, evaluation of learning
outcomes in technology-rich environments, and long-term retention of communicative competence.
These issues suggest that, while the theoretical potential of these innovations is substantial, their
successful implementation depends on careful design, standardization, and integration into maritime
educational programs.

Furthermore, the analysis reveals that professional communicative competence is not merely
a linguistic skill but a multidimensional construct involving cognitive, social, and situational
components. Immersive simulations, when combined with corpus-informed tasks and adaptive
digital platforms, can theoretically support the development of these dimensions simultaneously.
Cadets not only acquire the linguistic structures necessary for shipboard communication but also
develop decision-making strategies, situational awareness, and intercultural communication skills.
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This holistic perspective underscores the necessity of integrating theoretical insights from applied
linguistics, educational technology, and maritime training standards to create comprehensive,
evidence-based pedagogical frameworks.

In summary, the theoretical synthesis of the literature indicates that the coordinated application of
simulators, VR/AI tools, digital platforms, and corpus-informed instruction provides a robust basis
for enhancing Maritime English learning. This integrated approach allows cadets to engage with
realistic communication scenarios, acquire professional terminology, practice procedural language,
and develop critical cognitive and social competencies. The study’s findings contribute to a deeper
understanding of the mechanisms through which technology can support the development of
professional communicative competence, highlight existing gaps in implementation and research, and
provide a foundation for future empirical validation and practical application in maritime education.

Moreover, the literature emphasizes the importance of adaptive and personalized learning pathways
within Maritime English instruction. By integrating Al-assisted tools and digital platforms, educators
can monitor cadets’ individual performance, identify specific linguistic weaknesses, and provide
targeted exercises tailored to the learners’ needs. This theoretically enhances not only the acquisition of
vocabulary and standardized phrases but also the ability to respond appropriately in varied operational
contexts. For instance, cadets may receive scenario-specific prompts that simulate emergencies, bridge
operations, or intercultural communication, thereby fostering decision-making skills alongside linguistic
competence. Such adaptive mechanisms align with modern pedagogical theories, which highlight the
interplay between learner autonomy, feedback-driven improvement, and cognitive engagement.

The research also underlines the multidimensional nature of professional communicative
competence, which extends beyond mere linguistic proficiency. Competence in this context involves
cognitive, social, and situational components, encompassing the understanding of procedural
protocols, cross-cultural communication, and situational awareness. Simulation-based environments
and VR/AR technologies contribute to these dimensions by immersing cadets in scenarios that require
active problem-solving, teamwork, and real-time application of communication protocols. According
to Kim et al. (2021) and Tovstokoryi & Popova (2021), this immersive exposure can strengthen
cognitive schemas associated with maritime operations, enabling learners to internalize procedural
language patterns and develop anticipatory skills critical for effective shipboard interaction.

Another key aspect highlighted in the literature is the integration of corpus-informed instruction.
Corpus analysis allows instructors to identify frequently used lexical bundles, specialized terminologies,
and pragmatic patterns relevant to operational contexts. By aligning curriculum content with authentic
linguistic usage, cadets are exposed to language that reflects actual industry practices rather than purely
theoretical examples. This approach ensures that learning is relevant, targeted, and directly applicable to the
tasks that future marine officers will encounter. It also supports the development of situated competence,
enabling learners to employ language appropriately across different scenarios and cultural contexts.

Despite these advances, the literature consistently points to challenges in methodological
integration. The successful implementation of innovative technologies requires careful alignment
with curriculum objectives, instructor training, and standardized assessment protocols. Research by
Guz (2024) emphasizes that without proper pedagogical scaffolding, the potential of VR, Al, and
digital platforms may not be fully realized. Additionally, some studies note the lack of longitudinal
research on the retention of communicative competence over time, highlighting a critical gap for future
empirical investigation. Addressing these challenges theoretically involves designing frameworks
that combine immersive practice, data-driven personalization, and evidence-based evaluation, thus
creating a comprehensive ecosystem for Maritime English learning.

Finally, the theoretical synthesis suggests that a holistic and interdisciplinary approach is necessary
for maximizing learning outcomes. Integrating insights from applied linguistics, educational
technology, cognitive psychology, and maritime operational standards can inform the development
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of robust instructional frameworks. Such frameworks not only enhance linguistic proficiency but
also cultivate problem-solving abilities, intercultural awareness, and adaptive decision-making. By
fostering these interconnected competencies, technology-enhanced Maritime English instruction
equips cadets with the skills necessary for professional performance, operational safety, and effective
communication in increasingly complex maritime environments. The integration of simulation, VR/
AR, Al-assisted tools, and corpus-informed content thus represents a forward-looking strategy for
maritime education, bridging the gap between theoretical knowledge and practical applicability while
laying a foundation for future research and refinement of instructional practices.

The theoretical analysis conducted in this study demonstrates that innovative educational technologies,
including simulators, virtual reality, Al-supported tools, and digital learning platforms, play a crucial role
in enhancing professional communicative competence in Maritime English instruction. Simulator-based
and VR-enhanced environments provide immersive, realistic scenarios that allow cadets to practice
Standard Marine Communication Phrases, emergency protocols, and collaborative decision-making,
supporting experiential learning and improving accuracy, clarity, and situational appropriateness.
Corpus-informed instruction and needs-analysis approaches ensure that learning materials are aligned
with authentic operational language demands and IMO standards, enhancing the functional relevance
of language acquisition. Digital and Al-driven platforms offer opportunities for individualized, adaptive
learning, reinforcing cognitive engagement, motivation, and autonomous practice.

The synthesis of these findings indicates that a coordinated integration of multiple technologies
provides the most comprehensive theoretical framework for developing professional communicative
competence. Cadets can simultaneously develop linguistic, cognitive, and social skills necessary for
effective shipboard communication in multicultural environments. However, the study also identifies
unresolved challenges, including curriculum alignment, instructor preparedness, assessment of
learning outcomes in technology-rich environments, and long-term retention of skills.

Future research in this area should focus on empirical validation of the theoretical insights
presented. Longitudinal studies are needed to assess the sustained impact of technology-enhanced
instruction on cadets’ performance in operational settings. Comparative analyses of different
technological approaches, as well as investigations into optimal combinations of simulators, VR, Al,
and digital platforms, would provide practical guidance for curriculum design. Further studies should
also explore standardized assessment methods and instructor training programs to ensure effective
implementation of innovative technologies. Finally, interdisciplinary research combining applied
linguistics, educational technology, and maritime education standards will be essential for developing
evidence-based, scalable pedagogical frameworks capable of preparing future deck officers for the
evolving demands of the international maritime industry.
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Tsyhanenko O. A. Innovative technologies in Maritime English instruction: a theoretical
analysis of the development of professional communicative competence of future marine officers

The article presents a theoretical analysis of the potential of innovative educational technologies
in developing the professional communicative competence of future marine officers within the
framework of Maritime English training. Based on a review of contemporary scholarly works, the
study examines the possibilities and specific features of using simulators, virtual reality, digital learning
platforms, and Al-driven tools that enable the modelling of real shipboard situations, improvement
of proficiency in Standard Marine Communication Phrases, and enhancement of professional
interaction skills within multicultural crews. It is demonstrated that corpus analysis and language-
needs identification methods allow for the optimization of instructional content in accordance with
international standards and communicative protocols. A synthesis of research findings indicates that
the highest effectiveness can be achieved through an integrated combination of simulation-based,
digital, and analytical technologies, which jointly contribute to the development of linguistic,
cognitive, and social components of professional competence. At the same time, the study outlines
several unresolved issues related to methodological integration of technologies, teacher training, and
the standardization of learning outcome assessment. Future research perspectives include conducting
empirical and comparative studies aimed at identifying optimal models for implementing innovative
technologies in the training of maritime professionals.

Key words: innovative technologies, Maritime English, professional communicative competence,
training of future deck officers, theoretical analysis.
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Huranenko O. A. IHHoBaumiiiHi TexHOJIOTilI B HABYAHHI MOPCHKOI AHIIIMCHKOI MOBH:
TEOPeTHYHUH aHAJi3 PO3BUTKY NpodeciiiHOI KOMYHIKATMBHOI KOMIETeHUil Mail0yTHix
CYITHOBO/iIB

V crarTi 311iICHEHO TEOPETUYHUM aHaJIi3 MOMIIMBOCTEH 1HHOBALIIHHUX OCBITHIX TEXHOJOTIH y op-
MyBaHHI TpoQeciifHOi KOMYHIKATUBHOI KOMIETEHTHOCTI MaiOyTHIX MOPCHKUX OdilepiB y mporieci
HaBYaHHS MOPCBKii aHITIHCBKi MOBi. Ha OCHOBI BUBYEHHSI Cy4aCHHX HAayKOBHUX ITPAIlb PO3IIISIAIOTHCS
MOTEHITial Ta crenr(ika BUKOPUCTAHHS TPEHAKEPIB, BIPTyalbHOI pealbHOCTI, IIU(PPOBHUX MIATPOPM Ta
IT-iHCTpyMEHTIB IITYYHOTO IHTEJEKTY, I1I0 3a0€3MeUyI0Th MOJICTIOBAHHS PEaTbHUX CYTHOBUX CUTYALIiH,
YIOCKOHAJICHHSI BOJIOAIHHS CTaHIAapTHUMHU (ppazaMu MOPCHKOi KOMYHIKAIIil Ta PO3BUTOK HABMYOK TIPO-
(eciitHOI B3aeMO/IiT B yMOBaX 0aratokyabTypHOTO ekinaxy. [lokazano, 1110 KopmycHHIA aHami3 1 MeToau
BH3HAUEHHs] MOBHHUX MOTpeO Jar0Th 3MOTY ONTHMI3yBaTy 3MiCT HABUYAHHS BiATOBIIHO A0 BUMOT MiXk-
HApOJHUX CTaHJAPTIB 1 KOMYHIKaTUBHUX MPOTOKOJMIB. Y3araJlbHEHHS PE3yNbTaTiB HayKOBUX JDKepell
3acBiquye, 0 HAWBHILY €(QEKTHBHICTh MOXKE 3a0€3MEYUTH KOMIUICKCHE MOETHAHHS CUMYIISIIHHIX,
(pOBUX Ta aHATITUYHUX TEXHOJOTIH, SIKE CIIPHSE OIHOYACHOMY PO3BHUTKY MOBHHX, KOTHITHBHHX
1 colllaIbHUX KOMITOHEHTIB IpodeciitHOT KoMIeTeHTHOCTi. BoHoYac BUSABICHO HU3KY HEPO3B’ I3aHUX
MUTaHb, OB’ A3aHUX 13 METOANYHOIO IHTETPALIIE0 TEXHOJIOT1i, MiArOTOBKOIO BUKJIAJa4yiB Ta CTAHIApTH-
3alli€l0 OLIIHIOBAHHS PE3YIIbTaTiB HaBYaHHS. [[epCreKTHBY MONANBIINX JOCIIHKEHb BOAYarOTHCS B TIPO-
BEJICHH] EMITIPHYHUX Ta TOPIBHAIBHUX POOIT, CIPSIMOBAaHUX HA BU3HAYCHHS ONTHUMAIBHHX MOJIENEH
yIpOBaKEHHsI IHHOBAIIIH Y MiATOTOBKY MOPCHKHX (axiBIIiB.

Knrouosi crosa: iHHOBaIIIHI TEXHOIOT1], MOPChKa aHIIiCbKa MOBa, podeciiiHa KOMyHIKaTUBHA
KOMITETEHTHICTb, MiATOTOBKa MalOyTHIX CYIHOBO/IIiB, TCOPETHUHUHN aHAII3.
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