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Abstract: Infectious diseases on large passenger ships can easily be spread if effective measures for detection
and control are not in place. The COVID-19 pandemic revealed the inability of existing policies and protocols
of large passenger ships to effectively detect and respond to emerging diseases other than gastrointestinal
illness. An integrated approach addressing prevention, mitigation and management (PMM) of infectious
diseases is, therefore, essential. One segment in that approach is developing education programs addressing
these PMM tasks and aimed at future seafarers, i.e. students of maritime universities. However, to be able to
develop such programs, a common educational standard is needed first. This paper presents an effort to
introduce educational standard for mitigation of infectious diseases spread on large passenger ships. To
establish such standard, a literature review was performed on large passenger ship epidemiology along with
an assessment of current medical educational standard for future seafarers. Gaps are detected and, based on
this, mandatory knowledge and skills identified with a clear list of learning goals and outcomes.
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1. Introduction

The Covid-19 pandemic has had a significant and unprecedented impact on the global cruising industry.
Industry has suffered huge financial losses due to the suspension of operations, cancellations of sailings, and
the need for refunds (Schabbing 2022). Cruise lines have also faced numerous challenges, including outbreaks
onboard ships, changing regulations, and reduced demand for travel. Several high-profile outbreaks on cruise
ships resulted in the quarantine of passengers and crew and negative media coverage, further damaging the
industry's reputation (Willebrand et al. 2022; Chen et al. 2022). The need to implement new health and safety
protocols, such as increased cleaning and disinfecting measures and social distancing, has also added to the
costs for cruise lines. With the global easing of travel restrictions, cruise lines have gradually resumed
operations. However, it is expected that the industry will take time to fully recover from the Covid-19 crisis
(Pan et al. 2021).

According to scientific literature (Wu and Li 2022; Camarero Orive et al. 2022), there are certain measures
that cruise industry can take to prevent, mitigate and manage (PMM) infectious diseases. Prevention measures
include screening passengers and crew for symptoms of infectious diseases, implementing strict hygiene and
cleaning protocols, providing hand sanitizer stations throughout the ship, and requiring vaccination for
passengers and crew. Mitigation measures include early detection of infections through onboard testing, contact
tracing, isolation of infected individuals, and providing medical care onboard or in port. Cruise lines should
also have contingency plans to manage outbreaks, including protocols for disembarking and repatriating
affected individuals and their close contacts. Management measures include regular communication with
passengers and crew regarding the status of the outbreak, providing clear and accurate information on the
measures being taken to manage the situation, and ensuring that all necessary resources are available for the
medical staff to contain the outbreak (Sharples et al. 2022).

Cruise ship staff that is designated to conduct PMM measures on board, needs to be trained for such
activities (Smith Johnson et al. 2022). Currently, seafarers adhere to The International Convention on Standards
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of Training, Certification and Watchkeeping for Seafarers (STCW), which sets out mandatory minimum
requirements for medical first aid and medical care on board ships, setting up standards of competence for
seafarers designated to provide medical first aid on board ship and for seafarers designated to take charge of
medical care on board ship (Chodnik et al. 2013). According to the STCW convention, seafarers designated to
take charge of medical care on board ships must meet specific competency requirements in providing medical
care to the sick and injured while they remain on board. As far as infectious diseases are concerned, they need
to have a general understanding of them and knowledge of disease prevention that includes disinfection and
vaccination requirements. Competences are assessed based on evidence obtained from practical instruction and
demonstration and, where practicable, based on approved practical experience. The criteria for evaluating
competence regarding infectious diseases is complete and effective protection against infection and spread of
diseases. International Maritime Organization’s (IMO) Medical Care Model Course 1.15 suggests that the
general topic of diseases should be covered in 4 hours of lectures, with the topics of disease prevention and
hygiene on board to be covered in one hour, respectively.

It has already been evidenced that the maritime education doesn’t always reach the goals established by
the IMO (Kalnina and Priednieks 2017). Given the complexity of the PMM measures set for infectious diseases,
and the lessons learned from Covid-19 pandemic, it is clear that this type of education proves insufficient,
especially regarding large passenger ships. This article tries to introduce maritime educational standards for
mitigation of infectious diseases spread on large passenger ships, aimed at future seafarers, i.c. students of
maritime universities. To establish such standard, a literature review was performed on large passenger ship
epidemiology and the needs of key stakeholders in cruise industry (Zagan, S., Chitu, M.G., Manea 2014). Based
on this, mandatory knowledge and skills are identified with a clear list of learning goals and outcomes.

2. Developing Educational Standard

Educational standard establishes the essential knowledge and abilities that learners ought to acquire at
crucial stages throughout their education. It provides a framework for curriculum development, instruction, and
assessment. Educational standard typically includes learning objectives, outcomes, guidelines for competencies
of lecturer and expected workload of a student (Stainbank 2022). They serve as a guide for lecturers and
curriculum developers in creating learning plans and assessing student progress. Standards can vary in terms of
their level of specificity, with some providing general descriptions of learning outcomes and others providing
detailed performance indicators that are closely aligned with specific curriculum materials and assessments.

The purpose of educational standards is to ensure that all students have access to education of balanced
quality. Standards help to establish clear expectations for what students should know and be able to do. They
provide a basis for evaluating the effectiveness of educational programs and services.

Many frameworks and models are available as a help in development of educational standards. The
ADDIE model is a framework for instructional design (Sacidnia et al. 2022; Salinas-Navarro et al. 2022) that
is commonly used in education and training, Fig. 1 a). ADDIE stands for Analysis, Design, Development,
Implementation, and Evaluation, which are the five key stages of the model:

1. Analysis: This stage involves analyzing the needs and goals of students, as well as the constraints and
opportunities of the learning environment.

2. Design: In this stage, instructional designers use the information gathered in the analysis stage to design
a learning experience that meets the needs of students and achieves the desired learning outcomes. This stage
includes developing learning objectives.

3. Development: In this stage, the actual learning materials are developed, such as lesson plans, activities,
and multimedia resources. The materials are developed with the instructional design in mind and are typically
reviewed and revised several times.

4. Implementation: This stage involves actually delivering the learning experience to students in various
format (onsite, online, hybrid, etc.).

5. Evaluation: Here, the effectiveness of the learning experience is evaluated. This includes measuring the
achievement of learning outcomes, evaluating the instructional design and delivery methods, and making any
necessary revisions.
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Figure 1. a) Five stages of ADDIE model. b) Bloom's Taxonomy hierarchical model.

Bloom's Taxonomy is used as a most common framework for classifying learning outcomes (Gundic et al.
2020). It is divided into six levels, Fig. 1 b), each of which represents a different type of cognitive skill:

1. Remembering: This level involves recalling previously learned information or knowledge.

2. Understanding: Here, students demonstrate comprehension of the meaning of the acquired knowledge.

3. Applying: Using the knowledge and skills learned to solve problems or complete tasks.

4. Analyzing: Breaking down complex information and examining relationships.

5. Evaluating: Making judgments about the quality of information based on defined criteria.

6. Creating: Generating new ideas or products, or original solutions to problems.

United States’ Centers for Disease Control and Prevention (CDC) has established Quality Training
Standards (QTS) to ensure quality in developing an educational standard for public health professionals. QTS
consist of eight elements that can be successfully transferred to education and training of maritime students:

1.

Needs assessment: An assessment should be performed to conclude if the training is needed to
close a certain gap among potential learners.

Learning objectives: SMART (Specific, Measurable, Achievable, Relevant, and Time-bound)
learning objectives should be set for the education or training.

Accurate and relevant content: Content should meet the needs of the learners and be based on the
needs assessment.

Learner engagement: Learner should be engaged in interactive learning process.

Usability and accessibility: Materials should be designed for user-friendly experience, and the
style and tone of lectures inclusive and clear.

Evaluation for improvement: A training evaluation plan should be developed, implemented and
used for training improvement.

Learner assessment: Learner assessments should be constructed and feedback provided.

Follow-up support: Opportunities to learners for continued learning after the training should be
provided.

3. Maritime Educational Standard for Mitigation of Infectious Diseases Spread

An educational standard should contain clear and measurable statements that describe the learning
outcomes, objectives, competencies of the lecturer and expected workload. These four points are further
discussed in this paragraph.

3.1. Learning objectives

Learning objectives are broad statements written from an instructor's perspective that give general content
and direction of a learning experience. They describe what an instructor aims to do (Koh et al. 2021). As for
the maritime educational standard for mitigation of infectious diseases spread, learning objective can be set as:

1. Students will be taught the basics of epidemiology and public health, with special emphasis on
prevention, mitigation and management of infectious disease spread on large passenger ships.
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3.2. Learning outcomes

To establish learning outcomes (Boulougouris et al. 2019), a literature review was performed on large
passenger ship epidemiology with Web of Science base taken as a relevant source. Using the search string of
“cruising/cruiseindustry/large passenger shipstcovid”, a total of 319 papers were detected, while using search
string of “cruising/cruiseindustry/large passenger ships+infectious disease”, a total of 240 papers were detected.
Fig. 2 gives the distribution of four main journal categories for published papers.

49 40 112 40
Public Environmental Hospitality Leisure Infectious Immunology
Occupational Health Sport Tourism Diseases

47 38 37
Infectious Environmental 76 Medicine
Diseases Sciences Public Environmental General Internal

Occupational Health

a) b)
Figure 2. Overview of Web of Science distribution of four main journal categories for published papers with a
topic of: a) Covid-19 outbreak on cruise ships, b) infectious diseases on cruise ships.

Based on the reviewed papers and following Bloom’s taxonomy, learning outcomes that should be
achieved through education of seafarers working on board large passenger ships:

1. Remember the signs and symptoms of infectious diseases and how they are transmitted (Pavli et al.
2016; Willebrand et al. 2022).

2. Apply the rules for personal hygiene (Dahl 2016; Mouchtouri et al. 2020).

Apply the rules for cleanliness of the ship (Zheng et al. 2016; Codreanu et al. 2021; van Beest et al.
2022).

4. Understand the necessity of food and water hygiene (Arvanitoyannis et al. 2010).

Apply the rules for physical distancing to reduce the risk of transmission of infectious diseases (Rosca
et al. 2022).

6. Use personal protective equipment to reduce the risk of transmission of infectious diseases (Zheng et
al. 2016; Mouchtouri et al. 2020).

7. Understand and apply health monitoring procedures (Codreanu et al. 2021).
Understand the reasons for vaccinations for infectious diseases (Mouchtouri et al. 2019).

9. Use appropriate communication procedures with infected passenger and with medical and port
authorities (Li et al. 2021; Anagnostopoulos et al. 2022).

3.3. Lecturer’s competencies
Lecturers in the field of prevention of infectious diseases should have a range of competencies to
effectively teach students and develop their understanding of the subject matter. Some key competencies include:
1. Knowledge of transmission, prevention, and treatment of infectious diseases (Mouchtouri et al. 2020).

2. Strong teaching skills, including the ability to develop effective lesson plans, create engaging learning
activities, and assess student learning (Gundic et al. 2020).

3. Effective communication skills to convey complex scientific concepts in a clear and understandable
way (Sharples et al. 2022).

4. Working in maritime sector often requires collaboration with other professionals so lecturers should
have the ability to work collaboratively with others (de Agua et al. 2020).
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5. Given the global nature of maritime industry and infectious diseases, respectively, lecturers should
have cultural competency and be able to teach in a way that is sensitive to cultural differences and
diverse perspectives (Horck 2010).

3.4. Workload

In total, IMO’s Medical Care Course 1.15 should last for 45.5 hours. As mentioned, general topic of all
kind of diseases should be covered in 4.5 hours of lectures, while the topics of all diseases prevention to be
covered in another one hour, and environmental control on board ship in another hour. To assure quality of
knowledge transfer (Rivadeneyra 2022), and understanding the level of knowledge needed, it can be estimated
that each of the learning outcomes set in section 3.2 could be covered in one hour, respectively, making that 9
hours. This can complemented with 3 hours of practical work or demonstrations, summing that up to 12 hours
in total, which is adequate to 2 day course according to timetables suggested by IMO’s Course 1.15.

4. Discussion and Conclusion

There are several aspects that need to be considered before implementing the proposed educational
standard. First one is that the development of an educational standard is followed by building an accompanying
curriculum. Although related, educational standards and curriculum are two distinct concepts. Curriculum refers
to the specific learning materials and activities that lecturers use to teach the content and skills outlined in the
educational standards. Standards provide a framework for curriculum development, while curriculum provides
the actual content that students receive. So, in order for this type of education to be implemented, and following
good practice of maritime education and training, a curriculum must be provided first to institutions and persons
conducting it.

Second question would be where to place this type of education, i.e. on which level of education of
maritime students. It would serve for crew of large passenger ships, so it wouldn’t be necessary for every student
at maritime universities, only those planning their careers in cruising industry. It could serve as an elective
course on MSc level, possibly in a broader frame of maritime occupational health. Also, it could be placed as a
lifelong training program for maritime professionals wishing to expand their knowledge or make a career
change.

To sum up, this educational standard serves as a roadmap for creating a competency-based curriculum,
identifying instructional methods, establishing evaluation methods and ensuring continuous improvement of
mitigation measures of infectious diseases spread on large passenger ships.
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