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Abstract

Naval training institutions prepare officers and sailors for
demanding, high-consequence work in  navigation,
engineering, combat systems, logistics, medicine and
command. Traditionally, such preparation has relied on fixed-
duration courses and knowledge-based examinations, an
approach that can leave gaps between what graduates have
studied and what they can actually perform at sea.
Competency-based education offers an alternative in which
progression depends on demonstrated ability to perform
defined tasks to a required standard rather than on time
served. This article examines the conceptual foundations of
competency-based education and its application to naval
training, including competency frameworks, curriculum
alignment, simulation and deliberate practice, assessment and
feedback, and instructor development. It then analyses the
influence of this approach on professional development and
career progression, and discusses challenges such as resource
demands, assessment reliability and cultural resistance. The
review concludes that competency-based models, when
carefully designed and supported, strengthen operational
readiness, learner autonomy and lifelong professional growth,
but their benefits depend on rigorous standards, credible
assessment and sustained institutional commitment.
Keywords: competency-based education, naval training,
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INTRODUCTION

Navies operate in environments where errors can be costly in lives, equipment and strategic outcomes. Watchkeepers
must interpret radar pictures and weather, engineers must diagnose faults under pressure, damage control teams must
act quickly and in coordination, and commanders must make decisions with incomplete information. The institutions
that train these professionals therefore bear a particular responsibility: they must ensure that graduates are not only
informed but demonstrably capable. For much of the twentieth century, training in many professions was organised by
duration and content coverage. Learners attended a prescribed number of lectures or weeks and sat examinations, and
completion was taken as evidence of readiness. Critics of this model noted that time spent in training is a poor proxy for
competence, that learners progress at different rates and that written tests may not reflect real performance. These



Sextante Magazine Vol: 31 No: 01 (2024 )

concerns led to a paradigm shift in fields such as medicine, which moved from structure and process to defined
competencies and outcomes (Carraccio et al., 2002). Competency-based education has since spread across the
professions, including aviation, nursing, engineering and the military. In the naval context it promises closer alignment
between training and operational demands, more efficient use of training time and clearer pathways for career
development. This article provides a scholarly examination of that promise. It outlines the concept and its development,
describes the design of competency frameworks and curricula, reviews methods of simulation and assessment, and
analyses the effects on professional development. It also considers the obstacles that naval institutions face when
implementing such reforms.

Conceptual Foundations of Competency-Based Education:

Competency-based education is an approach in which learning outcomes are defined in terms of observable abilities,
and progression is determined by demonstrating those abilities. A competency can be understood as an integrated
combination of knowledge, skills, attitudes and judgement that enables a person to perform a task or role effectively in
a given context. This integrated view distinguishes competence from mere possession of facts, because it emphasises
application, adaptability and performance under realistic conditions. Several principles characterise the approach.
Outcomes are explicit and derived from the needs of practice. Instruction is organised to help learners achieve those
outcomes, often in flexible sequences. Assessment is frequent, criterion-referenced and based on direct observation of
performance. Learners receive feedback that guides improvement, and advancement depends on mastery rather than on
seat time. Reviews of competency-based models in education emphasise that these principles require coherent design
across curriculum, teaching and assessment, rather than isolated additions to traditional courses (Voorhees, 2001). The
approach draws on theories of skill acquisition and expertise. A widely cited model describes progression from novice
through advanced beginner, competent and proficient to expert, with learners relying less on explicit rules and more on
experience and intuition as they advance (Dreyfus, 2004). Research on expert performance emphasises that high levels
of skill result from extended, deliberate practice with feedback rather than from experience alone (Ericsson et al.,
1993). These perspectives imply that training must provide structured opportunities for progressively challenging
practice, and that stages of development should be recognised and assessed.

Evolution of Naval Training Systems and the Shift from Time-Based Models:

Naval training has long combined classroom instruction with practical apprenticeship at sea. Naval academies
developed academic curricula in mathematics, navigation, engineering and leadership, while seagoing service provided
on-the-job experience under the supervision of senior personnel. This model produced generations of capable
professionals, but it relied heavily on the quality and availability of mentors and on the chance of exposure to particular
situations during a deployment. Technological change has made the traditional model harder to sustain. Modern
warships integrate complex sensors, automated systems and networked weapons, which require specialised technical
knowledge and continual updating. Operational tempo and budget limits restrict the time available for training at sea,
and the consequences of error with advanced systems are severe. At the same time, the need to train personnel rapidly
for new platforms and missions has encouraged institutions to review whether fixed course durations are appropriate.
Competency-based approaches respond to these pressures. By specifying the tasks that personnel must perform and the
standards to be achieved, institutions can design training that targets operational needs, allow faster progress for
learners who demonstrate mastery and provide additional support for those who need it. International maritime
standards, which define competence requirements for seafarers and prescribe demonstrated ability through assessment,
have also influenced naval programmes, particularly where naval personnel interact with commercial shipping or obtain
recognised qualifications.

Competency Frameworks and Learning Outcomes in Naval Roles:

The foundation of a competency-based programme is the competency framework, a structured description of the
capabilities required in a role. Developing a framework begins with analysis of the work: observing practice, consulting
experienced operators, reviewing incident reports and identifying critical tasks and the conditions under which they are
performed. The analysis yields domains, such as technical proficiency, situational awareness, communication,
teamwork, decision-making, leadership and ethical conduct, each described through observable behaviours.

In the naval setting, frameworks must reflect the diversity of roles and the progression from junior to senior levels. A
junior watchkeeper may be expected to maintain a safe watch, perform basic plotting and communicate accurately,
whereas a senior officer must integrate information from multiple sources, manage resources and lead teams in complex
operations. Frameworks therefore define milestones that describe expected performance at each stage, giving learners a
clear picture of where they are and what is required to advance. Good frameworks balance specificity and flexibility.
Excessively detailed lists of tasks may fragment learning and encourage checklist behaviour, while overly general
statements are difficult to assess. Reviews of competency-based approaches in professional education caution against
reducing competence to isolated skills and stress the importance of integrating knowledge, judgement and professional
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identity (Frank et al., 2010). Regular review involving operational commanders, instructors and learners ensures that
frameworks remain relevant as technology and doctrine evolve.

Curriculum Design and Constructive Alignment:

Once competencies are defined, the curriculum must be designed to develop and assess them. A principle often applied
is constructive alignment, in which intended learning outcomes, teaching and learning activities and assessment tasks
are deliberately matched, so that learners are engaged in activities that build the required abilities and are assessed on
those same abilities (Biggs, 1996). Alignment prevents the common problem in which a course teaches one thing and
tests another. In naval institutions, curriculum design involves sequencing learning from foundational knowledge to
integrated performance. Early modules may introduce principles of navigation, seamanship or engineering through
lectures and laboratory work, followed by supervised practice in simulators and training ships, and finally by assessed
performance in realistic scenarios. Modular structures allow learners to progress when they are ready and allow
institutions to customise pathways for different specialities or prior experience. Competency-based curricula also
emphasise integration across subjects. Real operational tasks rarely respect disciplinary boundaries, so scenarios that
combine navigation, communications, weather, engineering and leadership give learners practice in applying
knowledge together. Non-technical skills, including teamwork, communication and decision-making under stress, are
taught explicitly rather than assumed to develop through experience. Programme evaluation, drawing on learner results
and feedback from operational units, supports continuing refinement of the curriculum.

Simulation, Deliberate Practice and Experiential Learning:

Simulation is a defining feature of modern naval training. Bridge simulators, engine room trainers, damage control
mock-ups, combat information centre simulators and virtual reality environments allow learners to practise complex
tasks safely and repeatedly, to experience rare or dangerous events and to receive immediate feedback. Because actual
operations offer limited and unpredictable exposure, simulation provides a way to guarantee that every learner
encounters essential scenarios. The effectiveness of simulation is enhanced when combined with deliberate practice, in
which learners work on specific skills at an appropriate level of challenge, receive expert feedback and repeat until the
performance meets the standard. A meta-analytic comparison in medical education found that simulation-based training
with deliberate practice yielded better results than traditional clinical education for acquiring clinical skills (McGaghie
et al., 2011). Although derived from a different field, the finding is relevant to naval training because the underlying
mechanisms of practice and feedback are the same. Team training deserves particular attention. Studies of crew
resource management training, used in aviation and other high-risk domains, show that well-designed programmes
improve teamwork, communication and decision-making behaviours, although effects depend on careful design,
practice and reinforcement (Salas et al., 2006). Research on naturalistic decision making also indicates that experts rely
on pattern recognition and mental simulation under time pressure, which suggests that training should expose learners
to realistic cues and varied scenarios so that such recognition skills can develop (Klein, 2008). Structured debriefing
after simulation consolidates learning by encouraging reflection on actions and reasoning.

Assessment, Certification and Feedback Practices:

Assessment is the engine of competency-based education. Rather than relying solely on written examinations,
programmes use a range of methods, including direct observation of performance, simulator assessments, practical
demonstrations, oral examinations, case discussions, portfolios and multisource feedback from peers and supervisors.
The aim is to sample performance across contexts and over time, creating a reliable picture of capability. Assessments
should be designed with explicit criteria and rating scales that describe levels of performance. Assessor training is
crucial, because judgement of complex performance can vary between observers. Calibration exercises, shared
exemplars and moderation meetings improve consistency. Combining low-stakes formative assessments, which provide
feedback to guide learning, with high-stakes summative assessments, which decide progression or certification, allows
institutions to support development while maintaining standards. Feedback transforms assessment into learning. Timely,
specific and actionable feedback helps learners understand gaps and plan improvement, and coaching conversations
encourage self-assessment and goal setting. Meta-analytic evidence from organisational training research indicates that
design and evaluation features, such as using multiple methods and focusing on behavioural outcomes, are associated
with greater training effectiveness (Arthur et al., 2003). Certification decisions should be transparent and defensible,
with clear procedures for remediation and appeal when learners do not meet the standard.

Instructor Development and Institutional Capacity:

The success of competency-based reform depends heavily on instructors. Many naval instructors are experienced
operators who have been assigned to teaching roles for limited periods. Their operational expertise is a major asset, but
they may have little formal preparation in pedagogy, assessment or feedback. Competency-based education demands
skills such as facilitating simulation, observing and rating performance, giving constructive feedback and coaching
learners at different stages. Institutions can build capacity through instructor training programmes, mentoring by
experienced educators, communities of practice and recognition of teaching as a career-relevant activity. Rotational
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postings can be managed so that valuable expertise is retained, and civilian educators and training specialists can
complement military staff. Research on the science of training in organisations emphasises that effective programmes
rely on systematic needs analysis, supportive climates, opportunities to practise and transfer of learning to the
workplace, all of which depend on well-prepared trainers and supportive leaders (Salas et al., 2012). Institutional
capacity also includes infrastructure, data systems and governance. Simulators and learning platforms require
investment and maintenance, while records of competency attainment must be managed securely and accessibly.
Quality assurance mechanisms, such as external review, benchmarking against other navies and engagement with
accreditation bodies, assure stakeholders that standards are rigorous. Leadership support is critical, since reform
requires resources, tolerance of disruption during transition and consistent messaging.

Influence on Professional Development and Career Progression:

Competency-based education influences professional development in several ways. First, it clarifies expectations.
Learners understand the standards they must meet and can monitor their own progress, which fosters ownership and
motivation. Second, it individualises learning. Those who master content quickly can advance, while others receive
additional practice, reducing both wasted time and the risk of graduating with unrecognised gaps. Third, it links training
with operational performance, increasing confidence among commanders that qualified personnel can perform assigned
duties. The approach also supports lifelong learning. A competency framework that extends beyond initial training
provides a roadmap for continuing development, guiding assignments, courses and mentoring throughout a career.
Records of demonstrated competencies can inform promotion, specialisation and selection for command, making
advancement more transparent and merit-based. Reviews of competency-based approaches in the health professions
suggest that outcome-oriented education can improve the relevance and portability of professional capabilities, a lesson
applicable to naval personnel who move between roles, platforms and sometimes civilian careers (Gruppen et al.,
2012). Figure 1 presents an indicative comparison of the influence of the principal components of competency-based
education on professional development in naval institutions. The scores are expert-judgement values on a scale from
one to ten, synthesised from the literature, and are intended for illustration rather than as precise measurements.
Simulation-based practice and structured assessment rank highest, followed by role-aligned frameworks, while the
value of each component depends on how well the components are integrated.

Challenges, Limitations and Future Directions:

Implementation presents significant challenges. Developing frameworks, simulators, assessment tools and trained
assessors requires substantial investment, and the workload of continuous assessment can strain instructors and
learners. Flexible pacing complicates scheduling, since cohorts that previously moved together may now progress at
different rates, and operational demands for personnel may conflict with the time needed to achieve mastery.
Institutions must plan resources, scheduling and career management systems accordingly. Conceptual and practical
risks also exist. Overly narrow definitions of competence can promote a checklist mentality and neglect judgement,
ethics, creativity and leadership, which are central to naval professionalism. Assessment reliability and fairness must be
monitored, especially when high-stakes decisions rely on subjective judgement. Cultural resistance may arise from
traditions that value experience, seniority and time in service, so change management and clear communication of
benefits are necessary. Future directions include greater use of data and technology, such as learning analytics, adaptive
simulations, augmented and virtual reality and artificial intelligence-supported feedback, to personalise instruction and
monitor progress. Closer collaboration among navies, civilian maritime academies and research institutions can share
frameworks, assessment tools and evidence of effectiveness. Longitudinal studies linking competency-based training to
operational performance, safety outcomes and career trajectories would strengthen the evidence base and guide
refinement of programmes.
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Summary:
Competency-based education reorients naval training from time served and content covered toward demonstrated
ability to perform critical tasks to a defined standard. It builds on theories of skill acquisition and expertise, uses
competency frameworks derived from operational needs, aligns curriculum, teaching and assessment, and relies heavily
on simulation, deliberate practice, direct observation and feedback. The influence on professional development is
substantial. Learners gain clarity about expectations, progress at appropriate paces and develop capabilities that are
more closely tied to real performance, while institutions gain stronger assurance of readiness and a foundation for
lifelong development and transparent career progression. Realising these benefits requires investment in instructors,
simulation and assessment systems, careful safeguards against narrow or unreliable evaluation and leadership
commitment to cultural change. Navies that combine rigorous standards with supportive learning environments are best
placed to develop adaptable, resilient professionals able to meet the demands of an increasingly complex maritime
environment.
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