BICHHK XHTY M 2(97), 2026 p. COLIA/IbBHI TA IIOBE/JIIHKOBI HAYKH

COLIAJIBHI TA ITIOBEJAIHKOBI HAYKH

UDC 656.61.052:378.147:159.9 DOI https://doi.org/10.35546/kntu2078-4481.2026.2.58

O. V. BAIRAMOVA

Candidate of Philosophical Sciences, Associate Professor,

Acting Head of the Department of Social and Humanitarian Disciplines
Separated Structural Unit “Danube Institute of Water Transport

of the National Transport University”

ORCID: 0000-0002-3199-0612

DEVELOPMENT OF NON-TECHNICAL COMPETENCIES
IN MARITIME EDUCATION IN ACCORDANCE WITH THE REQUIREMENTS
OF THE STCW CONVENTION

This article presents a comprehensive analysis of the problem of developing non-technical skills in the training of
maritime professionals in specialty J5 Maritime and Inland Water Transport. The relevance of the research is determined
by the fact that, according to the European Maritime Safety Agency, the human element is associated with over 80 % of
investigated marine casualties and incidents, with a significant proportion of errors caused by insufficient levels of non-
technical competencies: leadership, teamwork, communication, situational awareness and decision-making. The evolution
of safety science paradigms from technical determinism to resilience engineering (Safety-11) is examined, including the
theoretical contributions of J. Reason s organisational accident model and the concept of high-reliability organisations.
The STCW Convention requirements for non-technical skills at operational and management levels are systematised,
and methods for developing and assessing non-technical skills in the educational process are analysed, with particular
attention to simulator-based training, Crew Resource Management programmes, and reflective practice techniques. The
role of psychological safety as a necessary prerequisite for effective non-technical skills development is substantiated,
alongside the significance of institutional culture in maritime higher education. The article identifies key barriers to
integrating non-technical skills into existing curricula and proposes a structured competency framework aligned with
IMO Model Course requirements. Practical recommendations for implementing the competency-based approach to non-
technical skills in maritime higher education institutions are formulated.

Key words: non-technical skills, maritime education, STCW, leadership, teamwork, human factors, Reason’s model,
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KaHauAaT GpinocopCHKUX HAYyK, TOLEHT,

B.0. 3aBiJyBaua Ka(epH COIialIbHO-TyMaHITApHUX AUCIUIIIIH
BinokpemiieHul CTPYKTypHHH Iipo3in «/yHallCbKHA IHCTHTYT BOXHOTO
TpaHcnopTy» HallioHaIbHOTO TPaHCIOPTHOTO YHIBEPCUTETY
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®OPMYBAHHS HETEXHIYHUX KOMIETEHIIA Y MOPCBKIW OCBITI
BIJIMOBIJTHO 1O BUMOT KOHBEHIII ITJTHB

Y cmammi suxonano xomnnexcruu ananiz npobremu QopMySaHHA HeMEXHIUHUX KomnemeHyiu y nidzomosyi
Mopcokux Qaxieyie cneyiarvrocmi J5 Mopcokuii ma enympiwtiti 600HUU mpancnopm. AKmyanvHicmes 00Ci0NCeH s
3yMOGIeHa MUM, Wo, 3a Oanumu €8ponelcbKo20 azeHMcmea 3 MOPCbKoi be3nexu, I00CbKUll enemMenm noe sa3aHuil
i3 nonad 80 % po3caioysanux MOpCbKUX asapii ma iHYuoenmis, npu Yybomy 3HAYHA YACMKA HOMUNOK 3YMOGIEHA
HedOCMamHim pigHeM came HemexHIYHUX Komnemenyii. 1idepcmed, KOMAHOHOI pobomu, KOMYHIKayii, cumyayiiHol
obisHanocmi ma npuinammsa piuweHv. Posenanymo eeonoyilo Haykosux napaouem 6esneku 8i0 MeXHIYHO20
OemepMmiHizmMy 00 iHJceHepii cmitikocmi, 30KpemMa meopemudnull 6Hecok mooeni opeaizayitinux agapiu /Joc. Pizona
ma KoHyenyiio opeauizayil i3 eucokoio Haldiunicmio. Cucmemamuszosano sumocu Koneenyii I[IJJTHB 0o nemexniunux
KOMnemeHyitl Ha Onepayitinomy ma YnpasiiHCbKOMY DIGHSX, NPOAHANI308AHO MeMOOU POpMY6aAHH MA OYIHIOBAHHS
HEeMexXHIYHUX KOMnemeHyill 6 OCBIMHbOMY Npoyeci — 30KpeMa MpeHAdlCepHa Ni020MosKd, Npocpamu YNpaeinHs
pecypcamu exinasicy ma mexHonoeii pegnexcusnoi npaxmuku. OOTPYHMOBAHO pOAb NCUXONO2IUHOI Oe3neku 5K
HeoOXIOHOI nepedymosu e(heKmueHo20 Popmy8anHs HemexHiyHUxX KoMnemeHyill, d MaKoxtc 3HaA4eHHs IHCMUmyyiiHol
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KVIbMypUu MOPCbKO20 3aKAa0y euujoi ocsimu. Busnaueno xnouosi bap’epu inmezpayii HemexHiuHux Komnemenyii
00 HABYANLHUX NPOSPAM MA 3ANPONOHOBAHO CMPYKIMYPOBAH)Y KOMNEMEHMHICHY DAMKY, Y32004CeHy 3 8UMO2AMU
munosux kypcie IMO. Chopmynvoseano npakmuuni pexomenoayii yyo0o iMnieMenmayii KOMnemeHmHiCHO20 Ni0X00y
00 HeMeXHIYHUX KOMREeMeHYIl Y MOPCbKUX 3AK1a0ax Uuwoi oceimu.

Kniwouosi cnoea: nemexuiuni xomnemenyii, mopcvka oceima, II/[HB, nidepcmeo, xomanona poboma, ni00CbKUlL
¢axmop, moodenv Pizona, komnemenmuicHuii nioxio, cumyayitiHa o0i3HaHICMb, NCUXONLO2TUHA De3neKa MOpsKa.

Statement of the Problem

Maritime transport constitutes a complex sociotechnical system in which safety is determined by the interaction of
technical, organisational and human factors. According to the European Maritime Safety Agency (EMSA), during the
period 2014-2023, a total of 26,595 marine casualties and incidents were recorded. Analysis of investigations reveals
that 58.4 % of events were associated with human action events, whilst 49.8 % of contributing factors related to human
behaviour. When both categories are considered jointly, the human element is implicated in over 80 % of investigated
casualties [1].

The Manila Amendments to the STCW Convention (International Convention on Standards of Training, Certification
and Watchkeeping for Seafarers), adopted in 2010, represented a watershed moment in the recognition of non-technical
skills (NTS) in the maritime industry. For the first time at the international level, mandatory competency requirements
for leadership and teamwork were introduced for both deck and engine officers at operational and management levels [2].
These amendments reflect a paradigmatic shift in the understanding of maritime safety: from a purely technical approach
to a sociotechnical one, in which the human factor is recognised not merely as a source of errors but as a key determinant
of system adaptability and resilience.

At the same time, the implementation of STCW requirements concerning NTS in the curricula of maritime higher
education institutions (MHEIs) encounters a number of challenges: the absence of established NTS assessment methodol-
ogies; insufficient understanding of the relationship between specific NTS and maritime safety; the traditional orientation
of maritime education towards technical knowledge and skills; and the lack of scientifically grounded approaches to NTS
development in the academic environment. These factors determine the relevance of the present study.

Analysis of Recent Research and Publications

The problem of non-technical competencies has been most systematically investigated in aviation, where the
NOTECHS (Non-Technical Skills) system has become the standard for pilot assessment. Flin et al. (2008), in their
seminal work “Safety at the Sharp End”, synthesised NTS research across high-risk industries and identified five key
categories: situational awareness, decision-making, communication, teamwork and leadership [3]. These categories have
formed the basis for maritime NTS assessment systems.

James Reason (1990, 1997) developed a systemic model of accident causation (the “Swiss cheese model”), which
distinguishes four levels of failure: organisational influences, unsafe supervision, preconditions for unsafe acts and the
unsafe acts themselves [4]. This model provided the theoretical foundation for understanding the role of NTS in accident
prevention: non-technical competencies serve as barriers that prevent the “alignment of holes” in the system’s defences.

Hollnagel (2014) proposed an alternative approach resilience engineering (Safety-1I) — which focuses not on prevent-
ing failures but on the system’s capacity to function successfully under variable and unpredictable conditions [5]. From
the Safety-II perspective, non-technical competencies represent a key factor in the adaptability of the “vessel-crew—envi-
ronment” system.

Chauvin et al. (2013) adapted the Human Factors Analysis and Classification System (HFACS) for the maritime
domain, adding a level of external factors, and demonstrated the predominant role of organisational and supervisory fac-
tors in maritime accidents [6]. Ventikos et al. (2023) conducted a systematic review of the human element as a risk factor
in the maritime domain [7].

Among domestic studies, the work of Urum et al. (2025), which analysed the role of communication as a vital ele-
ment of Bridge Resource Management, merits attention [8]. Plita, Shevchenko, Urum and Lisovskyi (2024) examined the
organisation of the navigational watch [9], whilst Shevchenko et al. (2025) investigated issues of seafarer training in the
context of modern information technology implementation [10].

Despite the considerable body of NTS research, the following aspects remain insufficiently systematised: the rela-
tionship between specific STCW requirements for NTS and scientific safety paradigms; a comprehensive analysis of
NTS development and assessment methods within the context of maritime education; and practical recommendations for
implementing the competency-based approach to NTS in MHEIs.

Formulation of the Research Aim

The aim of this article is to provide a comprehensive analysis of the problem of developing non-technical competen-
cies for maritime professionals: to systematise STCW requirements for NTS, to analyse scientific safety paradigms as
a theoretical foundation, and to identify approaches to NTS development and assessment in the educational process of
maritime higher education institutions.
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Presentation of the Main Research Material

The understanding of the role of non-technical competencies in ensuring maritime safety is inextricably linked to the
evolution of scientific approaches to safety. The contemporary educational paradigm recognises the dialectical interre-
lationship between technical and non-technical competencies, whereby the effectiveness of a professional is determined
not solely by the breadth of specialist knowledge (hard skills) but also by the level of behavioural skill development (soft
skills) [11]. The shift in approaches to safety represents a transformation of the fundamental assumptions upon which the
scientific and practical understanding of the problem is founded.

The paradigm of technical determinism, which prevailed until the 1970s, reduced the problem of safety exclusively to
the technical domain. Accidents were attributed to equipment failures, and their prevention was confined to enhancing the
reliability of technology. The human operator was regarded as an agent required to execute instructions correctly. Within
this paradigm, non-technical competencies held no independent significance [5].

The human factors paradigm, which took shape during the 1980s—2000s, emerged as a response to a series of cat-
astrophic accidents (Challenger 1986, Chornobyl 1986, Herald of Free Enterprise 1987, Exxon Valdez 1989), which
demonstrated that the majority of accidents were associated with human errors. James Reason (1990) proposed a systemic
model distinguishing “active failures” (operator errors) from “latent failures” (organisational defects, training deficien-
cies, ineffective supervision) [4]. Reason’s model became paradigmatic for high-risk industries and substantiated the need
for NTS development as safety barriers.

The paradigm of resilience engineering, or Safety-II, formulated by Hollnagel (2014), marked the transition from ana-
lysing “what went wrong” to understanding “why things usually go right” [5]. Within the Safety-II framework, the human
operator is regarded not as a source of errors but as a key factor in the system’s adaptation to unforeseen situations. NTS —
particularly situational awareness, decision-making and communication — constitute the mechanisms of this adaptation.

Table 1
Evolution of safety paradigms and the role of non-technical competencies
Paradigm Period Key idea Role of NTS
Technical determinism Pre-1970s Safety = equipment reliability Not recognised
Human factors 1980s—2000s Human error as the cause of accidents (Reason) Safety barriers
Safety-11 From 2010s Human as a factor of adaptation (Hollnagel) System resilience mechanisms

The STCW Convention, as amended by the Manila Amendments (2010), defines NTS requirements for ship’s officers
at two levels: operational and management. These requirements are set out in the competency tables of Part A of the
STCW Code [2].

At the operational level (Tables A-11/1 for deck officers and A-I1I/1 for engineer officers), competencies are required in:
application of leadership and teamwork skills; contribution to the effectiveness of the bridge/engine room team; application
of task and workload management skills; and understanding and taking measures regarding fatigue management [2].

At the management level (Tables A-11/2 for senior deck officers and A-III/2 for senior engineer officers), additional
requirements include: management and motivation of shipboard personnel; Bridge/Engine Room Resource Management
(BRM/ERM); planning and coordination of operations; assessment of situations and decision-making; and maintenance
of effective communication [2].

Table 2
STCW requirements for non-technical competencies of ship’s officers
NTS category Operational level Management level
Leadership Work group leadership, motivation Strategic management, establishing safety culture
Teamwork Team contribution, coordination BRM/ERM, conflict management
Situational awareness Situation monitoring, attention distribution Strategic assessment, forecasting
Decision-making Operational procedural decisions Strategic decisions under uncertainty
Communication SMCP, closed-loop communication, reports Briefing/debriefing, assertiveness, external comms

It is important to note that the STCW Convention defines not only knowledge requirements but also specific behav-
ioural markers against which competency is assessed. This means that NTS assessment must be based on the observation
of behaviour rather than solely on theoretical knowledge [2].

Leadership. In the maritime context, leadership is defined as the ability to direct team activities towards the goals of
safe vessel operation. The STCW Convention distinguishes leadership at the operational level (functioning as a work
group leader) and the management level (strategic direction, motivation, establishment of a safety culture). Key behav-
ioural indicators include: setting behavioural standards; clear task assignment; support of subordinates; and acceptance of
responsibility for decisions [3].
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Teamwork. Teamwork aboard ship possesses specific characteristics: multicultural crew composition, hierarchical
structure, confined spaces and extended voyages. The STCW Convention requires understanding of team roles, the ability
to coordinate actions and to resolve conflicts. The concepts of BRM (Bridge Resource Management) and ERM (Engine
Room Resource Management) represent the practical realisation of teamwork, adapted from aviation CRM (Crew
Resource Management) [8, 9].

Situational awareness (SA). According to the Endsley model (1995), situational awareness encompasses three levels:
perception of elements in the current situation (Level 1), comprehension of their meaning (Level 2) and projection of
future status (Level 3) [12]. In the maritime context, SA is critical for watchkeeping: an officer must simultaneously mon-
itor the navigational situation, meteorological conditions, vessel status and the actions of other vessels. Loss of SA is one
of the most prevalent contributing factors in maritime accidents.

Decision-making. Decision-making aboard ship occurs under conditions of uncertainty, time pressure and high conse-
quence of error. Klein (1998) described the Naturalistic Decision-Making (NDM) model, in which experienced operators
employ recognition-primed decision-making rather than formal analysis of alternatives [13]. The STCW Convention
requires the ability to make decisions in both standard (rule-based) and non-standard (knowledge-based) situations.

Communication. Effective communication aboard ship serves as the foundation for all other NTS. The STCW
Convention and IMO Standard Marine Communication Phrases (SMCP) define standardised communication protocols
[14]. Key elements include: closed-loop communication, in which the recipient confirms the accuracy of the received
message; assertiveness — the ability of junior officers to report safety concerns; and briefing/debriefing as coordination
instruments [8].

The development of NTS in the educational process of maritime higher education institutions requires specialised
pedagogical approaches distinct from traditional lecture-based teaching. The competency-based approach, enshrined in
the Higher Education Standard of Ukraine for specialty 271 and in the STCW Convention, demands not merely the acqui-
sition of knowledge but the formation of the ability to apply it in practical situations [15].

Simulator-based training (SBT). Simulator training is the primary method of NTS development in maritime education.
Navigation and engine simulators enable the modelling of realistic scenarios requiring teamwork, decision-making under
pressure and communication. STCW (Section A-1/12) defines requirements for simulators and simulator-based training
[2]. The effectiveness of SBT is significantly enhanced through structured debriefing, during which the instructor analyses
with students not only the technical aspects of task performance but also the quality of team interaction, communication
and decision-making [3].

Team-based scenario training. This method involves the development of complex scenarios (emergency situations,
storm conditions, fire, collision) in which successful completion depends upon effective team interaction. Unlike individ-
ual simulator training, team scenarios facilitate the development of leadership, coordination and communication under
conditions approximating reality [9].

Case-based learning (CBL). The analysis of actual maritime accidents from a human factors perspective is an effec-
tive method of developing situational awareness and decision-making skills. Accident investigation databases (EMCIP,
MAIB, NTSB) provide detailed material for instruction. The application of Reason’s model to real accidents enables
students to understand the systemic nature of errors and the role of NTS as safety barriers [4, 6].

Role-play and tabletop exercises. Role-play exercises facilitate the development of communication skills, assertive-
ness and leadership without the need for complex simulator equipment. Tabletop exercises are effective for developing
decision-making skills in emergency situations, where participants must coordinate actions in real time based on limited
information [3].

Reflective practice and self-assessment. The development of NTS is impossible without cultivating the capacity for
reflection — the critical analysis of one’s own actions and decisions. Debriefing following simulator sessions, maintenance
of a reflective journal during sea service and structured self-assessment are instruments for developing metacognitive
skills that underpin situational awareness and decision-making. Within the context of university studies, these methods
foster an academic culture of critical thinking [15].

Table 3
NTS development methods and competency categories
Method SA Decision Comms Team Leader.
Simulator-based training +++ +++ ++ - T+
Team scenarios ++ ++ +++ +++ o+
Case-based learning -+ 4+ + + +
Role-play exercises + ++ - ++ et
Reflective practice ++ ++ + + +

Note: +++ — high effectiveness, ++ — moderate, + — limited.
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The assessment of NTS constitutes one of the most challenging aspects of their implementation in the educational
process. Unlike technical competencies, which possess clear “correct/incorrect” criteria, NTS require the assessment of
behaviour within the context of the situation.

Behavioural rating scales (BRS). The NOTECHS system, developed for aviation and adapted for the maritime domain
(MarNOTECHS), employs a five-point scale for assessing behavioural indicators across four categories: leadership and
management, teamwork, situational awareness and decision-making [16]. Assessment is conducted by trained observers
during simulator exercises.

Structured observation. During simulator exercises, the instructor employs pre-developed checklists containing behav-
ioural indicators for each NTS category. This ensures the standardisation of assessment and reduces subjectivity. STCW
(Section A-1/6) defines the general requirements for competency assessment, including the requirement for demonstration
of practical skills [2].

Self- and peer-assessment. These methods develop reflective thinking and metacognitive skills. Students evaluate
their own behaviour and that of their peers using the same behavioural indicators employed for external assessment.
Research demonstrates that the combination of self-assessment with instructor assessment is the most effective approach
for NTS development [3].

Debriefing as an assessment instrument. Structured debriefing following simulator exercises serves a dual function:
assessment (formative, aimed at development) and learning (through reflection). Effective debriefing comprises three
phases: description of events (what happened), analysis (why it happened, which NTS were applied effectively or ineffec-
tively) and synthesis (what can be improved) [3, 8].

The concept of psychological safety, introduced by Edmondson (1999), is defined as the shared belief among team
members that the team constitutes a safe environment for interpersonal risk-taking — that is, that one may openly express
opinions, raise questions and report errors without fear of punishment or humiliation [17]. In the maritime context, psy-
chological safety is of critical importance for several reasons.

Firstly, the hierarchical culture aboard ship may create barriers to the assertiveness of junior officers. Maritime acci-
dent investigations have repeatedly identified situations in which junior crew members noticed hazards but did not venture
to report them to the master. According to EMSA data, communication failures represent one of the most prevalent types
of human element errors [1, 7].

Secondly, the duration of voyages, separation from family and the multicultural composition of the crew create addi-
tional psychological pressures. Stress, fatigue and circadian rhythm disruption diminish cognitive function, directly
affecting situational awareness and decision-making. The STCW Convention (Section A-VIII/1) defines minimum rest
hour requirements (not less than 10 hours in any 24-hour period), although compliance with these standards does not
invariably guarantee the absence of fatigue [2].

Thirdly, the development of NTS itself requires a psychologically safe learning environment. Students must feel able
to make errors during simulator exercises, to pose questions and to receive constructive feedback. Without this, the for-
mation of assertiveness, leadership and teamwork is not achievable [17].

On the basis of the analysis conducted, recommendations have been formulated for implementing a systematic approach
to NTS development in maritime higher education institutions of specialty J5 Maritime and Inland Water Transport.

Integration of NTS into curricula. NTS should be developed not solely within dedicated modules (e.g. “Soft Skills and
Seafarer Psychological Safety”) but integrated across all professional disciplines. Every simulator exercise in navigation,
manoeuvring or engine room management should incorporate NTS assessment as a mandatory component. This aligns
with the STCW approach, in which NTS are included in the competency tables of all ship’s officers rather than being
separated into a distinct section [2].

Instructor preparation. Effective NTS development and assessment requires specially trained instructors. Instructors
must possess skills in observing behavioural indicators, conducting structured debriefing and providing constructive feed-
back. IMO Model Course 6.09 “Training Course for Instructors” and Model Course 6.10 “Train the Simulator Trainer and
Assessor’ define the relevant requirements [18].

A systemic approach to understanding errors. In the context of instructor preparation and the fostering of a safety
culture, it is essential to recognise that the modern understanding of “human error” presupposes a systemic approach, in
which error is regarded not as a cause but as a consequence of the interaction of organisational, technical and individual
factors [19]. Such an approach requires instructors to move from punishing errors to analysing the systemic conditions
that gave rise to them.

Psychological and ethical dimensions of safety culture. The formation of a safety culture in maritime organisations
encompasses not only technical but also psychological and ethical dimensions. Consideration of the political and ethical
aspects of safety culture functioning within maritime organisations is a necessary condition for the development of effec-
tive seafarer training programmes [20].

The complexity of the human element. As confirmed by systematic reviews, the human factor remains the predomi-
nant cause of maritime accidents, and the development of non-technical skills constitutes a key instrument for enhancing
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maritime safety [21]. Consequently, the integration of NTS across all aspects of maritime education represents not an
optional aspiration but a systemic necessity.

Progressive complexity. NTS development should proceed incrementally throughout the entire period of study: in the
junior years — basic communication and teamwork skills (within university studies and soft skills modules); in interme-
diate years — situational awareness and decision-making in the context of professional disciplines; and in senior years —
leadership and the integration of all NTS within complex simulator scenarios.

Use of standardised assessment instruments. It is recommended to adapt the MarNOTECHS system or similar behav-
ioural rating scales for the systematic assessment of NTS during simulator exercises. This will ensure objectivity of
assessment, feedback for students and the ability to track NTS development progress throughout the programme [16].

Creation of a psychologically safe learning environment. The learning environment should embody the principles of
psychological safety: the right to err during training; constructive feedback rather than punishment for mistakes; encour-
agement of assertiveness and critical thinking; and the use of debriefing as a learning instrument rather than a means of
control [17].

Table 4
Stages of NTS development throughout study at a maritime HEI
Stage Priority NTS Methods Disciplines
Years 1-2 Communication, basic teamwork Role-play, discussions, group projects University studies, Soft skills, English
Year 3 SA, decision-making, communication CBL, simulators (basic), reflection Navigation, Safety, Meteorology
Year 4 Leadership, NTS integration Complex BRM/ERM scenarios, debriefing Simulator training, Sea service
Conclusions

The comprehensive analysis of the problem of developing non-technical competencies for maritime professionals has
confirmed the systemic nature of this problem and its direct relationship with the assurance of maritime safety.

The evolution of scientific safety paradigms — from technical determinism, through Reason’s human factors model,
to resilience engineering (Safety-II) — substantiates the growing significance of non-technical competencies. Within the
Safety-II framework, non-technical competencies are regarded not merely as barriers preventing errors but as mecha-
nisms enabling the adaptation of the sociotechnical system “vessel-crew—environment” to variable and unpredictable
conditions.

The systematisation of STCW Convention requirements, as amended by the Manila Amendments (2010), demon-
strates that the five principal NTS categories — leadership, teamwork, situational awareness, decision-making and commu-
nication — are not supplementary but integral competencies of ship’s officers, the requirements for which are established
in competency tables on an equal footing with technical knowledge and skills at both operational and management levels.

Effective NTS development requires specialised pedagogical approaches: simulator-based training with debriefing,
team scenarios, analysis of real-life accidents and reflective practice. The key condition is the integration of NTS across
all professional disciplines rather than their confinement to dedicated courses, which accords with the logic of the STCW
Convention. NTS assessment should be based on the observation of behavioural indicators using standardised instru-
ments, and the combination of instructor assessment, self-assessment and peer assessment provides the most comprehen-
sive picture of NTS attainment.

Psychological safety constitutes a necessary prerequisite both for effective teamwork aboard ship and for NTS devel-
opment in the educational process. The creation of a psychologically safe learning environment, in which students have
the right to err and receive constructive feedback, is an essential condition for implementing the competency-based
approach.

Further research should be directed towards the development and validation of NTS assessment instruments adapted
for domestic maritime HEIs, the investigation of the influence of cultural factors on NTS development in multicultural
crews, and the creation of a database of simulator scenarios oriented towards the development of specific NTS categories.
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