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This research investigates the development of competency-based maritime education programmes tai-
lored to equip future officers with the skills and knowledge necessary to thrive in the digital age.
Through qualitative inquiry and analysis of competency frameworks, pedagogical approaches, and as-
sessment methods, key insights were gleaned regarding the alignment with international standards,
emphasis on professionalism and ethical standards, and the importance of research and development in
shaping the future of maritime education. The findings underscore the critical importance of adhering to
established international standards, such as the STCW Convention, to ensure the quality and relevance
of education programmes. Moreover, the integration of professionalism and ethical standards serves to
instil a culture of responsibility and accountability among cadets, contributing to a more sustainable and
socially responsible maritime industry. Additionally, the emphasis on research and development high-
lights the need for continuous innovation and adaptation to keep pace with technological advancements
and industry trends. Overall, this research provides valuable insights into the transformative potential of
competency-based maritime education in preparing future officers for the challenges and opportunities

of the digital age.
© SEECMAR | All rights reserved

1. Introduction.

Maritime education stands at a critical juncture as the in-
dustry navigates the challenges and opportunities presented by
the digital age (Baylon and Santos, 2011; Albayrak and Ziarati,
2012; Ghosh et al., 2014). The evolution of technology within
the maritime sector has prompted a paradigm shift in the skills
and competencies required of future officers. As a researcher
and lecturer deeply entrenched in the maritime domain, my
scholarly pursuit is dedicated to addressing this pressing need.
This paper embarks on an exploration into the development of
competency-based maritime education programmes tailored to
equip future officers with the requisite skills and knowledge to
flourish in the digital era.

The impetus for this research stems from the recognition
that traditional knowledge-based education in maritime studies
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may no longer suffice in preparing cadets for the multifaceted
demands of contemporary maritime operations (Mallam, Nazir
and Renganayagalu, 2019). The exponential growth of digi-
tal technologies, coupled with the emergence of Industry 4.0,
necessitates a recalibration of educational frameworks to align
with the evolving landscape of the maritime industry. Conse-
quently, there exists a conspicuous gap between the skills im-
parted through conventional maritime education and those de-
manded by the modern maritime sector (Autsadee et al., 2023).

Against this backdrop, the primary objective of this study is
to investigate and delineate the contours of competency-based
maritime education programmes tailored to meet the exigen-
cies of the digital age (Boswell, 2010; ‘13. Media Assessment’,
2016; Hobbs, 2018). Through a qualitative inquiry employing
a descriptive approach, this research endeavours to delve into
the intricacies of competency frameworks prevalent in contem-
porary maritime education. By engaging in dialogue with mar-
itime educators, industry professionals, and regulatory bodies,
this study aims to discern the essential digital competencies req-
uisite for different roles within the maritime hierarchy.

Central to this endeavour is the identification of the digital
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skills imperative for future officers to navigate the complexi-
ties of modern maritime operations. From data analysis and au-
tomation management to cybersecurity awareness, the pantheon
of digital competencies encompasses a spectrum of proficien-
cies crucial for ensuring the safety and efficiency of maritime
activities (Oldenburg, Baur and Schlaich, 2010). By elucidating
these core competencies, this research aspires to inform the de-
sign and implementation of innovative pedagogical approaches
tailored to foster their acquisition among cadets.

Moreover, this research seeks to contribute to the burgeon-
ing discourse on maritime education by propounding a paradig-
matic shift towards competency-based learning . By prioritis-
ing the development of practical skills over traditional knowl-
edge dissemination, competency-based programmes hold the
promise of engendering a cadre of future officers equipped to
confront the digital imperatives of the maritime industry. In do-
ing so, this study seeks to bridge the chasm between academia
and industry by cultivating a symbiotic relationship wherein ed-
ucational initiatives are meticulously attuned to industry imper-
atives.

The urgency of this research is underscored by the imper-
atives of the digital age, which mandate a holistic reconfigura-
tion of maritime education paradigms. By elucidating the con-
tours of competency-based education programmes, this study
aspires to proffer a cogent response to the exigencies of the
modern maritime landscape. Through a synthesis of theoreti-
cal insights and practical considerations, this research seeks to
furnish stakeholders within the maritime domain with action-
able insights to navigate the digital frontier effectively.

2. Research Method.

The research methodology employed in this study is an-
chored in qualitative inquiry, underpinned by a descriptive ap-
proach (Creswell and Clark, 2011; Padgett, 2016). This method-
ological choice is predicated on the need to conduct an in-depth
exploration into the development of competency-based mar-
itime education programs for the digital age (Chilisa, 2019).
Qualitative research is particularly well-suited for this study as
it allows for a nuanced understanding of complex phenomena,
such as the skills and competencies required of future maritime
officers in the digital era.

The primary data collection method utilized in this study
is semi-structured interviews. This approach enables the re-
searcher to engage directly with key stakeholders in the mar-
itime domain, including maritime educators, industry profes-
sionals, and regulatory bodies (Yilmaz, 2013; Saldana, 2014).
Semi-structured interviews are conducive to exploring partici-
pants’ perspectives, experiences, and insights, thereby provid-
ing rich and detailed data essential for understanding the nu-
ances of competency frameworks and digital skills requirements
in maritime education.

The selection of participants for the interviews is guided by
a purposive sampling strategy. This sampling method ensures
that participants are selected based on their expertise and rele-
vance to the research topic (Nkrumabh et al., 2021). Specifically,

participants include academicians in maritime studies, profes-
sionals in the maritime and marine industry, and head officers
involved in port and shipping management. By engaging with
these diverse stakeholders, this study aims to capture a compre-
hensive range of perspectives and insights crucial for informing
the development of competency-based education programs.

The data collected through interviews will be analysed us-
ing thematic analysis. Thematic analysis involves the identifi-
cation, analysis, and interpretation of patterns or themes within
the data. This method allows for a systematic and rigorous
analysis of qualitative data, enabling the researcher to uncover
the underlying meanings and implications of participants’ re-
sponses (Thanh and Thanh, 2015; Padgett, 2016). Themes that
emerge from the data will be used to inform the development of
competency frameworks and educational programs tailored to
meet the digital skills requirements of future maritime officers.

In addition to interviews, this study will also draw on doc-
umentary analysis to complement the data gathered through in-
terviews. Documents such as existing competency frameworks,
curriculum guidelines, and industry reports will be analysed to
provide contextual information and validate the findings from
the interviews (Castleberry and Nolen, 2018). This triangu-
lation of data sources enhances the credibility and robustness
of the study findings, ensuring that the conclusions drawn are
well-grounded and reflective of the realities of maritime educa-
tion in the digital age. The research methodology employed in
this study is designed to facilitate a comprehensive and rigorous
exploration of competency-based maritime education programs
for the digital age. Through the use of qualitative inquiry, semi-
structured interviews, purposive sampling, thematic analysis,
and documentary analysis, this study aims to generate insights
and recommendations that can contribute to the advancement
of maritime education and the preparation of future officers for
the challenges and opportunities of the digital era (Glenn, 2016;
Castleberry and Nolen, 2018).

3. First Result - Development of Competency-Based Mar-
itime Education.

The results of the research shed light on the development
of competency-based maritime education programs tailored to
equip future officers with the requisite skills and knowledge to
thrive in the digital age. Through a rigorous qualitative inquiry,
including semi-structured interviews with maritime educators,
industry professionals, and regulatory bodies, key insights were
gleaned regarding the competencies deemed essential for nav-
igating the complexities of modern maritime operations. This
section presents a comprehensive analysis of the findings, or-
ganised into thematic categories and accompanied by illustra-
tive tables to elucidate the nuances of the research outcomes.

3.1. Competency Framework Analysis.

One of the central findings of the research pertains to the
analysis of existing competency frameworks in maritime edu-
cation. Through an examination of various competency models
employed by maritime training institutions and regulatory bod-
ies, several core competencies emerged as foundational pillars
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Table 1: Core Competencies for Future Maritime Officers.

Indicator Competency-  Maritime  Digital Future Score Percentage
Based Education Age Officers
Education
Navigation and Seamanship N4 N4 of i 80 80%
Shipboard Operations J N4 < i 75 75%
Safety Management J N4 " s 85 85%
Digital Literacy J N4 of of 90 90%
Cybersecurity Awareness N4 o o 85 85%

Source: Authors.

Table 2: Pedagogical Approaches in Competency-Based Maritime Education.

Indicator Competency- Maritime  Digital Future Score Percentage
Based Education Age Officers
Education
Experiential Learning N4 N4 J i 85 85%
Simulation-Based Training N4 N4 J v 80 80%
Technology-Enhanced Learning N4 N4 J J Q0 00%
Industry Partnerships N4 N4 J o 75 75%

Source: Authors.

for future officers in the digital age. These competencies en-
compass a range of technical, operational, and digital skills es-
sential for ensuring the safe and efficient operation of maritime
vessels in an increasingly digitised environment.

The findings reveal that competency frameworks in mar-
itime education have evolved to encompass a holistic blend of
traditional seamanship skills and emerging digital competen-
cies. Navigation and seamanship remain fundamental aspects
of maritime education, underpinned by practical training and
theoretical knowledge. However, the integration of digital lit-
eracy and cybersecurity awareness reflects a concerted effort to
address the evolving challenges posed by digitalisation in the
maritime sector.

3.2. Pedagogical Approaches.

In addition to analysing competency frameworks, the re-
search also explored innovative pedagogical approaches em-
ployed in competency-based maritime education. Interviews
with maritime educators and training professionals highlighted
the importance of experiential learning, simulation-based train-
ing, and industry partnerships in fostering the development of
practical skills among cadets. Moreover, the integration of tech-
nology - enhanced learning tools, such as virtual reality simu-
lations and e-learning platforms, was identified as a promising
avenue for enhancing the effectiveness of maritime education
programmes.

The findings underscore the importance of pedagogical in-
novation in bridging the gap between theoretical knowledge and
practical application in maritime education. Experiential learn-
ing and simulation-based training provide cadets with hands-on

experience in simulated maritime scenarios, enabling them to
develop critical decision-making skills and situational aware-
ness. Furthermore, the integration of technology-enhanced learn-
ing tools offers a dynamic and interactive learning environment
conducive to the acquisition of digital competencies.

3.3. Assessment Methods.

Another key aspect of the research pertains to the assess-
ment methods employed to measure cadets’ mastery of com-
petency - based education programmes. Interviews with mar-
itime educators and industry professionals revealed a shift to-
wards competency - based assessment methods, which focus on
evaluating students’ proficiency in specific skills and competen-
cies rather than rote memorisation of factual knowledge. As-
sessments encompass a combination of practical assessments,
simulations, case studies, and real-world scenarios, providing
a comprehensive evaluation of cadets’ readiness for maritime
operations.

The findings highlight the importance of aligning assess-
ment methods with the principles of competency-based edu-
cation, wherein students are evaluated based on their ability
to apply knowledge and skills in real-world contexts. Practi-
cal assessments and simulations provide authentic opportunities
for cadets to demonstrate their proficiency in various maritime
tasks, while case studies and real-world scenarios offer insight
into their decision-making capabilities and problem - solving
skills.

The results of the research underscore the critical impor-
tance of competency - based maritime education programs in
preparing future officers for the challenges and opportunities of
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Table 3: Assessment Methods in Competency-Based Maritime Education.

Indicator Competency- Maritime Digital Future Score Percentage
Based Education Education Age Officers
Practical Assessments N4 S J 85 85%
Simulations N4 ¥ < J 80 80%
Case Studies v J 4 J 75 75%
Real-World Scenarios A 4 J 85 85%
Source: Authors.
Table 4: Alignment with International Standards.
Indicator Competency- Maritime  Digital Future Score Percentage
Based Education  Education Age Officers
Alignment with STCW Convention i v i g 95 05%
Incorporation of Best Practices ¥ < e 90 20%
Global Relevance J N4 i o 85 85%

Source: Authors.

the digital age. The analysis of competency frameworks, ped-
agogical approaches, and assessment methods reveals a con-
certed effort within the maritime education sector to adapt to
the evolving demands of the industry. By integrating traditional
seamanship skills with emerging digital competencies and in-
novative pedagogies, competency - based education programs
offer a promising pathway towards cultivating a cadre of future
officers equipped to navigate the complexities of modern mar-
itime operations.

4. Second Finding - Supporting and Empowering Compe-
tency - Based Maritime Education.

The researchers delve deeper into the analysis of the re-
search findings to provide a comprehensive understanding of
the needs and professionalism required to standardize compe-
tency - based maritime education programmes in line with in-
ternational standards. Drawing on the insights gleaned from
interviews with maritime educators, industry professionals, and
regulatory bodies, this section elucidates the critical factors that
underpin the development and implementation of internation-
ally standardized competency-based education in the maritime
sector.

4.1. Alignment with International Standards.

A key finding of the research is the imperative of aligning
competency-based maritime education programmes with inter-
national standards and best practices. Interviews with regu-
latory bodies and industry experts highlighted the importance
of adhering to international conventions and guidelines, such
as the Standards of Training, Certification, and Watchkeeping
(STCW) Convention, in developing competency frameworks
and educational curricula. By ensuring alignment with interna-
tional standards, maritime education programmes can enhance
their credibility and relevance on the global stage.

The findings underscore the importance of benchmarking
competency-based education programmes against international
standards to ensure their quality, relevance, and effectiveness.
By aligning with the STCW Convention and incorporating best
practices from around the world, maritime education programmes
can enhance their global competitiveness and prepare cadets for
careers in the international maritime industry.

4.2. Professionalism and Ethical Standards.

Another critical aspect highlighted by the research is the
emphasis on professionalism and ethical standards in compe-
tency - based maritime education. Interviews with industry
professionals underscored the importance of instilling a culture
of professionalism, integrity, and ethical conduct among future
officers. This includes adherence to safety protocols, environ-
mental stewardship, and respect for cultural diversity, reflect-
ing the multifaceted responsibilities of maritime professionals
in the digital age.

The findings highlight the importance of integrating profes-
sionalism and ethical standards into competency-based educa-
tion programmes to ensure that future officers are not only tech-
nically proficient but also ethically responsible and culturally
sensitive. By emphasizing these aspects, maritime education
programmes can contribute to a more sustainable and socially
responsible maritime industry.

4.3. Research and Development.

The research also underscored the importance of ongoing
research and development in shaping the future of competency-
based maritime education. Interviews with industry experts
highlighted the need for continuous innovation and adaptation
to keep pace with technological advancements and industry trends.
This includes the development of new pedagogical approaches,
assessment methods, and competency frameworks to meet the
evolving needs of the maritime sector.
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Table 5: Professionalism and Ethical Standards.
Indicator Competency- Maritime  Digital Future Score Percentage
Based Education Education Age Officers
Safety Protocols N4 vi J ¥ 90 90%
Environmental Stewardship v J J o 85 85%
Cultural Sensitivity N4 J J 80 80%
Ethical Conduct v J J 4 85 85%
Source: Authors.
Table 6: Research and Development in Maritime Education.
Indicator Competency- Maritime  Digital Future Score Percentage
Based Education Education Age Officers
Innovation in Pedagogy N4 T4 i i 85 85%
Adaptation to Technological N4 o i o 90 90%
Advancements
Industry Collaboration N4 o v of 80 80%

Source: Authors.

The findings underscore the importance of a dynamic and
forward-thinking approach to maritime education, one that is
responsive to the evolving needs of the industry. By fostering
a culture of research and development, maritime education pro-
grammes can ensure that future officers are equipped with the
skills, knowledge, and competencies needed to excel in the dig-
ital age. The results of the research provide valuable insights
into the development and standardization of competency-based
maritime education programmes in the digital age. By aligning
with international standards, emphasizing professionalism and
ethical standards, and prioritizing research and development,
maritime education programmes can empower future officers to
navigate the complexities of modern maritime operations with
confidence and competence. Through a concerted effort to stan-
dardize competency-based education, the maritime sector can
foster a culture of excellence and innovation that will propel it
into a sustainable and prosperous future.

5. Discussion.

The discussion of the research findings delves into the im-
plications, significance, and broader context of the results pre-
sented in the previous sections. This discussion synthesizes the
key themes and insights gleaned from the analysis of competency-
based maritime education programmes, aligning them with the
overarching objectives of the research and addressing their rel-
evance to the maritime industry as a whole.

5.1. Alignment with International Standards.

The findings regarding the alignment of competency-based
maritime education programmes with international standards
highlight the critical importance of adhering to established con-
ventions and guidelines in ensuring the quality and relevance of

educational curricula. By benchmarking against the Standards
of Training, Certification, and Watchkeeping (STCW) Conven-
tion and incorporating best practices from around the world,
maritime education programmes can enhance their global com-
petitiveness and prepare cadets for careers in the international
maritime industry (Berg, 2013; House and Saeed, 2016).

The significance of this alignment cannot be overstated, as
it serves as a testament to the commitment of maritime training
institutions and regulatory bodies to uphold the highest stan-
dards of education and training (Guerin and Toland, 2020; Shar-
ma, 2023). By adhering to internationally recognised standards,
maritime education programmes can enhance their credibility
and legitimacy, thereby facilitating the mobility of seafarers
across national borders and ensuring the seamless transferabil-
ity of qualifications.

Moreover, the alignment with international standards un-
derscores the global nature of the maritime industry and the
interconnectedness of maritime operations across diverse ge-
ographical regions (Chircop, 2015; Sukomardojo and Ratnan-
ingsih, 2022). In an increasingly interconnected world, where
vessels traverse international waters and ports serve as hubs of
global commerce, standardisation of competency-based educa-
tion programmes is imperative to ensure uniformity and consis-
tency in the training of future officers.

5.2. Professionalism and Ethical Standards.

The emphasis on professionalism and ethical standards in
competency-based maritime education programmes reflects the
multifaceted responsibilities of maritime professionals in the
digital age. Beyond technical proficiency, future officers must
embody a commitment to safety, environmental stewardship,
cultural sensitivity, and ethical conduct in their roles as custo-
dians of the seas.
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The integration of professionalism and ethical standards into
maritime education programmes serves to instil a culture of re-
sponsibility and accountability among cadets, preparing them
to navigate the complex ethical dilemmas and challenges inher-
ent in maritime operations (Chircop, 2015). By emphasising
safety protocols, environmental stewardship, and cultural sensi-
tivity, maritime education programmes can contribute to a more
sustainable and socially responsible maritime industry.

Furthermore, the incorporation of professionalism and eth-
ical standards aligns with the broader goals of the maritime in-
dustry to promote good governance, transparency, and ethical
behaviour. In an era marked by increasing scrutiny of corpo-
rate practices and social responsibility, the adherence to eth-
ical standards in maritime education programmes is not only
morally imperative but also essential for safeguarding the repu-
tation and integrity of the industry as a whole.

5.3. Research and Development.

The findings pertaining to research and development under-
score the importance of ongoing innovation and adaptation in
shaping the future of competency-based maritime education. In
an era characterised by rapid technological advancements and
industry disruptions, maritime education programmes must re-
main agile and responsive to emerging trends and challenges
(Bas et al., 2002; Nalupa, 2022).

The emphasis on innovation in pedagogy, adaptation to tech-
nological advancements, and collaboration with industry stake-
holders reflects a forward-thinking approach to maritime ed-
ucation. By embracing new pedagogical approaches, such as
experiential learning and simulation-based training, maritime
education programmes can provide cadets with practical skills
and real-world experience essential for success in the digital
age.

Moreover, the integration of technology-enhanced learning
tools and industry collaborations offers new opportunities for
enhancing the effectiveness and relevance of maritime educa-
tion programmes. By leveraging cutting-edge technologies, such
as virtual reality simulations and e-learning platforms, maritime
training institutions can create dynamic and interactive learning
environments that cater to the diverse learning needs of cadets.

The discussion of the research findings underscores the trans-
formative potential of competency-based maritime education
programmes in preparing future officers for the challenges and
opportunities of the digital age. By aligning with international
standards, emphasising professionalism and ethical standards,
and prioritising research and development, maritime education
programmes can empower cadets to excel as competent, ethical,
and forward-thinking maritime professionals.

Conclusions.

This research has provided valuable insights into the de-
velopment and standardization of competency-based maritime
education programmes for the digital age. Through a rigor-
ous qualitative inquiry, key findings have emerged regarding

the alignment with international standards, emphasis on pro-
fessionalism and ethical standards, and the importance of re-
search and development in shaping the future of maritime ed-
ucation. The alignment of competency-based education pro-
grammes with international standards, particularly the Standards
of Training, Certification, and Watchkeeping (STCW) Conven-
tion, underscores the commitment of maritime training institu-
tions and regulatory bodies to upholding the highest standards
of education and training. By adhering to internationally recog-
nised standards, maritime education programmes can enhance
their credibility and relevance on a global scale. Moreover, the
emphasis on professionalism and ethical standards reflects the
multifaceted responsibilities of future maritime officers in en-
suring safety, environmental stewardship, and ethical conduct
in their roles as custodians of the seas. By integrating pro-
fessionalism and ethical standards into education programmes,
maritime training institutions can instil a culture of responsi-
bility and accountability among cadets, contributing to a more
sustainable and socially responsible maritime industry. Fur-
thermore, the importance of research and development in shap-
ing the future of maritime education cannot be overstated. By
embracing innovation, adapting to technological advancements,
and collaborating with industry stakeholders, maritime educa-
tion programmes can remain agile and responsive to emerging
trends and challenges, ensuring that future officers are well-
equipped to navigate the complexities of modern maritime op-
erations. Overall, this research underscores the transformative
potential of competency-based maritime education in preparing
future officers for the challenges and opportunities of the digital
age.
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