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Problem Based  Learning  (PBL)  is  a  learning  method  based  on  the  principle  of  using
problems as a starting point for the acquisition and integration of new knowledge. PBL has
been successfully applied at  a  number  of  disciplines  and various  academic  institutions
internationally. Objectives of PBL are to develop knowledge, skills and attitudes of the
students through “active learning” and “student centered” approaches. PBL is believed to
aim at creating a great deal of changes in the creativity of the learners. 

Rapid changes in the maritime industry have inevitably increased the need for qualified
human resources. On the other hand, educational paradigms are rapidly changing and it is
therefore critical for the success and development of maritime education and training that
these changes are fully understood so that the decisions on how best to meet these changes
are made in an informed way. Considering this fact, Dokuz Eylul University School of
Maritime Business and Management (SMBM) has decided to transform its conventional
curriculum to the PBL curriculum in order the meet the expectations of rapidly changing
maritime industry in terms of both “maritime business managers” and “deck officers”.

SMBM has been applying this student centered education system since 2002. SMBM has
two departments; Maritime Business Administration and Deck. The school aims to provide
education  to  those  who  will  assume  positions  in  the  administrative,  managerial  and
technical  bodies  of  the  domestic  and  international  maritime  institutions.   The  Deck
Department’s  curriculum  is  in  compliance  with  the  IMO’s  STCW’95  conventions.
Through utilizing the PBL approach, SMBM aims to provide the shipping industry with
decently qualified and skilled personnel meeting all the requirements. 

The overall objective of the PBL method is to change knowledge, skills, and attitudes of
the students. With regard to that fact, designing curriculum for PBL is of great importance
to the success of the students.  This paper aims to analyze the steps taken in designing
curriculums in maritime education and training (MET). A case study has been applied as a
qualitative method in order to analyze the steps conducted in SMBM.  

1. INTRODUCTION



The  overall  aim  of  education  is  believed  to  provide  the  learners  with  certain  proper
knowledge, desired skills and profound attitudes. And the fundamental  of education,  in
broad sense, has got to be structured in compliance with the targeted needs of the learners.
This means that as the needs change, the relevant education system has to change so as to
meet the new terms.

The recent rapid advances in technology have increasingly changed almost all aspects of
human-life and thus accelerated the required changes in teaching and learning approaches.
Particularly since the last quarter of the 20th century, it has been clearly seen that a means of
transferring knowledge from an instructor to the passive learner can never cope up with the
outstanding changes in needs.  Thus it  has become inevitable for the learner to take an
active  role  in  and  shoulder  the  greatest  part  of  the  responsibility  in  teaching  learning
activity. The instructor's and/ or the education institution’s role in this activity should be
confined to act  as an efficient  facilitator  rather  than  a knowledge-conveyor (Paker and
Kalkan, 2002).

2. PROBLEM BASED LEARNING: LITERATURE REVIEW

Among various  teaching  methods,  four  models  have  been  favored.  The  first  one  was
developed  in  1925  by  Flexner  and  called  “Basic  Science”,  through  which  learning
objectives were set based on the specific fields of science. Another one was introduced by
Western Reserve University and the learning objectives were integrated on the basis of the
relevant science. The third one, introduced by Calgary University “Information Processing”
focused the learning objectives on the problems frequently encountered. And the fourth
one,  developed  by  Mc  Master  in  1969,  called  “Problem  –  Based  Learning”  aims  to
encourage learners to produce the learning objectives (Dicle, 2002).

Problem-based learning (PBL) has been among the curricular innovations most discussed
in higher education over the last 30 years.  Since it first came to prominence in the late
1970s, problem-based learning (PBL) has provided an increasingly important voice in the
on-going  debate  on  how  we  might  organize  teaching  and  learning  in  the  universities
(Harland, 2002). Several studies have shown that PBL is a successful approach compared
with more traditional curricula with regard to intrinsic motivation  and long-term retention
of  learned  knowledge (Wiers  et  al, 2002).  PBL restructures  traditional  teacher/student
interaction to emphasize active, self-directed learning by the student, rather than didactic,
teacher-directed  instruction  (Maxwell  et  al,  2002).  It  is  characterized  by  problem-
orientation, interdisciplinary work and self-directed learning and focuses on inter-personal
and professional skills (Driessen and Vleuten, 2000).  

As the term itself  suggests  PBL is  a  means of learning which is  basically based on a
problem. The problem stands for the stimulating aspect of the learning activity. In other
words, it  raises certain desire, wonder, and interest in the learner. The idea behind this
philosophy must be that learning is inspired towards what is needed to be uncovered, what
attracts  interest  and  what  creates  certain  desire  and  enthusiasm  in  the  audience.  It  is
commonly accepted that one is most likely to try to learn what he/she has questions in
mind about, finds mysterious and interesting, threatening or useful, etc. (Paker and Kalkan,
2002). Therefore, in order for any learning activity to take place, there must be at the stage
a motive, desire and interest, i.e. intrinsic motivation. These incentives are raised by the
problem, which must be designed in accordance with the specific goal aimed. The problem
also serves a challenge to students’ reasoning or problem-solving skills as an organizer for



their learning. The only way to discover what you already know, what you have really
stored in your memory, is to work with a problem." (Dolmans and Schmidt, 1994) Another
important function the problem serves is to encourage self-directed learning skills. “When
students discuss a problem, they ask themselves whether or not their knowledge and skills
are adequate to deal with this problem. This provides them with both a sense of direction
and the depth of study that needs to be undertaken. Through problem discussion, students
identify their own learning needs and formulate these as learning issues. These issues are
listed and serve as guides for what they should learn during self-study. The main advantage
of encouraging self-directed learning skills is that students learn how to deal with problems
in the future, preparing them to become independent, life-long learners." (Dolmans and
Schmidt, 1994)

As Dolmans and Schmidt (1996) make it clear, the problems which students tackle in small
groups under the supervision of a tutor consist of description of a set of phenomena or
events that can be perceived in reality and these phenomena have to be examined by the
tutorial  group in  terms of their underlying principles, mechanisms or processes.  " They
rightfully also claim that this style of learning increases retention of knowledge, improves
problem-solving  skills,  enhances  integration  of  basic  science  concepts,  develops  self
directed learning skills, and strengthens intrinsic motivation.

As far as the types of the problems are concerned, Barrows (1984) is right to have stated
that these problems can be questions to be answered; observations, symptoms, signs or
experimental results to be explained; even equations to be derived. Although the types vary
however, certain principles should be kept in mind while designing a problem to be used in
problem-based  learning.  They  are,  according  to  Dolmans;  Balendong  and  Wolfhagen
(1997) as follows: the content of a case should adapt well to students prior knowledge; it
should  contain several  cues  that  stimulate  students  to  elaborate;  the context  should  be
relevant  to  the  future  profession;  it  should  have  relevant  basic  sciences  concepts  to
encourage integration of knowledge; it  should stimulate self-directed learning; it  should
enhance students  interest  in the subject  matter,  by sustaining discussion about  possible
solutions and facilitating students to explore alternatives; and it should match one or more
of the faculty objectives.

The essence, or the fundamental base, of PBL lies on meeting the three basic conditions
that  facilitate  learning.  The  three  principles  playing  a  major  role  in  acquiring  new
information  are  activation  of  prior  knowledge,  encoding specificity,  and elaboration  of
knowledge  (Schmidt,  1983).  The  idea  behind  the  first  principle  is  exemplified  in  the
mentioned article which compares the learning results of a first year student with that of
fourth year student both of whom are assigned to read and interpret the same article. The
results are found to be in favor of the fourth year students as their more elaborated prior
knowledge will enable them to process the new information more easily, efficiently and
fruitfully.  The  second  principle,  encoding  specificity,  is  related  with  the  resemblance
between the situation in which something is learned and the situation in which it is applied.
The closer the resemblance is the better the performance. The third principle, elaboration of
knowledge, is fulfilled through various means such as answering questions about a text,
taking notes, discussing subjects matter with others, writing summaries, teaching  peers
what  has  been  learned,  and  formulating  and  criticizing  hypotheses.  All  in  all,  the
mentioned three principles ought to be complied with in optimizing learning. "Education
should  help  students,  in  activating  relevant  prior  knowledge,  provide  a  context  that
resembles the future professional context as closely as possible, and stimulate students to
elaborate on their knowledge (Schmidt, 1983).



Problem – based learning (PBL) begins with real–world, open-ended, complex problems
which students analyze and solve. In the process of solving the problem, students work
cooperatively to find and evaluate  the resources  they need (Enger,  2002).  This method
enables students to acquire certain skills and attitudes along with knowledge. Enger lists
some other advantages of PBL as follows;

 Ability to communicate effectively, verbally and in writing;
 Capability to think critically by analyzing and solving complex problems;
 Ability to work cooperatively in groups;
 Likelihood of applying content to real-life work situations following college; 
 Development of skills of life-long learning.

This form of learning that becomes increasingly self-directed, following the andragogical
principles  where  learners  mature  from  dependent  learning,  underlaid  by  pedagogical
principles,  towards  increasing  self-directness  (Cockerill  et  al.,  1996).  However  the
“positive effect that PBL has on the learning environment is a worthwhile gain in, and of,
itself” (Albanase, 2000) Zimitat&Miflin, 2003)

3. MARITIME EDUCATION AND TRAINING

Maritime  transportation  is  a  complex  and  risky  socio-technical  system  formed  by
technology, environment, people and organizational structures. In this multi-dimensional,
multi-disciplinary and flexible environment, aim of MET is not only give trainees basic
technical  knowledge to  perform  pre-designed,  routine  and standardized objectives   or
briefly “training” but also to improve  their critical thinking, decision making and problem-
solving  skills,  leadership,  social  intelligence,  moral  motivation  or   briefly  “education”
(Kompa,2002). 

Maritime  industry  has  been  facing  many  developments  in  recent  years.  These
developments have led the shipping companies to get involved in horizontal and vertical
integrations with the other organizations. Container shipping has been characterized by the
emergence of  powerful  alliances  and other  forms of  co-operation such as  mergers  etc.
(Heaver et al, 2001).  In doing so, carriers believe they can fulfill their integrative promise
by consolidating their operations and by sharing previously confidential assets (Sheppard
and Seidman, 2001). Technological solutions including bigger container vessels and high
performance Information Technology (IT) also have been introduced within the shipping
industry.  7 to 8 percent of the ships deployed within the Asia-Europe trade were post-
panamexes in 1995. However, this figure has increased up to 45 % by 2000 (Lloyd’s List,
2002) Technological advances such as vessel automation and Global Positioning Systems
(GPS) have made operation of these mega carriers less expensive than that of older vessels
(Sheppard and Seidman, 2001).  On the other hand, new services such as round-the-world,
pendulum,  and  integrated  global  network  have  been  introduced  by  the  liner  shipping
companies, and transshipment concepts have gained popularity with respect to the major
trunk lane concept. In addition to that, expectations of shippers have been changing and
differentiating  in  terms  of  customer  service  level  and  costs.  In  order  to  meet  the
expectations of the shippers, transportation and logistics packages have been offered by the
transport  providers  in  terms  of  “one-stop  shopping”  and  “total  logistics  providers”
approaches (Tuna, 2002).



Critical thinking that refers to the ability to analyze, synthesize, and evaluate information,
as well as to apply that information appropriate to a given context is an important part of
MET  system.  In  MET  moving  learners  beyond  Bloom's  lower  cognitive  levels  of
knowledge and comprehension  to  the higher  Bloom levels,  where they apply,  analyze,
synthesize and evaluate is a requirement. These are the skills that are so important for our
students to develop in order to succeed in their professional maritime career.

Studies have shown that human factors such as inadequate skills, insufficient competence,
poor  communication  or  fatigue  are  responsible  for  the  majority of  maritime  accidents.
Maritime community and IMO have been striving not only to improve the safety standards
on board ships but also to raise the standards of the seafarers who man them. The 1978
International  Convention on Standards  of  Training,  Certification and Watchkeeping for
Seafarers  (STCW)  was  the  first  attempt  to  establish  global  minimum  standards  for
seafarers. But despite its implementation in 1984, the 1978 Convention failed to achieve its
goal  of  higher  standards  because  it  did  not  define  its  standards  precisely and training
objectives  remained  vague.  Courses  were  tended  to  be  academic  in  nature,  classroom
based, teacher centered, with assessment based around formal written exams in STCW 78.
The result was a radical revision of the STCW Convention in 1995. 

Post STCW 95 the emphasis of training is supposed to be on what seafarers need to be able
to  do.  Courses  should  be  practical  in  nature,  activity  based,  student  centered,  with
assessment based around the demonstration of acquired skills (Lewarn, 2002). There is a
change from the knowledge-based requirements of STCW 1978 to the competence-based
requirements of STCW 1995.

Not only the legal infrastructure of MET has been changing and improving but maritime
industry itself  is  also  improving.The  increased  use  of  advanced  technology on  vessels
makes it necessary to adapt qualifications of maritime personnel to such environment  and
to  identify approaches  which  provide  for  meeting  future  requirements.  And also  MET
institutions must improve the qualification of seafarers and other maritime personnel so
that higher safety, environment protection and efficiency standards can be achieved (Zade,
2002). 

4. SCHOOL OF MARITIME BUSINESS AND MANAGEMENT

Dokuz Eylul University (DEU) was founded in 1982. DEU is a multicampus university
dispersed  throughout  the  city of  Izmir  at  various  locations  offering undergraduate  and
graduate degree programs of study research in 10 faculties, 5 schools, 5 vocational schools,
and 5 institutes, serving a total of 36,000 students. 

School of Maritime Business and Management has two departments; Maritime Business
Administration and Deck. Graduates of the Maritime Business Administration take part in
the maritime industry effectively and have the opportunity to be employed internationally.
Current curriculum of the department covers logistics,  transport  and maritime transport
majors  on  business  administration  discipline.  The  aim  of  the  Deck  Department  is  to
educate oceangoing masters. It is verified by the Turkish Prime Ministry Undersecretariat
of Maritime Affairs that the department’s curriculum is in compliance with International
Maritime Organization’s STCW’95 Convention. Graduates are granted the right of taking
the “Oceangoing Watckeeping Officer Exam”. 
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Led  by  the  Faculty  of  Medicine  six  years  ago,  Faculty  of  Law,  Faculty  of  Arts  and
Sciences,  Faculty  of  Theology  have  adopted  PBL  learning  approach  in  Dokuz  Eylul
University. SMBM has decided to implement this new approach in its curriculum for both
departments  starting  from  the  academic  year  of  2002-2003.  PBL  approach  will  be
implemented after a two year of preparation period. 

5. PROBLEM BASED LEARNING PROCESS IN SMBM

Major  steps  of  the  PBL  process  in  SMBM  can  be  summarized  as  follows;  (1)
Determination  of  the  features  of  the  graduates,  (2)  Determination  of  the  core  and
supplementary concepts, (3) Structuring of the four year curriculum and   determination of
the objectives of the modules, (4) Structural formation of the modules, (5) Implementation,
and (6) Assessment of the students and the system.  

Figure 1.   Major Steps in PBL

The first step of the “Problem Based Learning Process in SMBM” was to determine the
features  of  the  graduates.  Features  have  been  determined  in  terms  of  “knowledge”,
“skills”, and “attitudes” with the participation of the lecturers of SMBM, representatives
of  the  shipping  and  logistics  industry,  and  former  graduates  of  the  School.  Separate
brainstorming sessions have been organized for both “Maritime Business Administration
“and  “Deck”  departments.  All  contributions  proposed  by  the  participants  have  been
recorded and classified in order to determine the features of a “maritime business manager”
and “deck officer”.  Needless to say, this stage has helped to develop the objectives of the
departments. 

6. CURRICULUM DESIGNING IN SMBM

Having determined the features of the graduates, core and supplementary concepts in terms
of “knowledge” have been developed for both departments. Core concepts of a department
refer  to  the  vital  subjects  that  a  graduate  has  to  know in  his/her  business  life.
Supplementary concepts, on the other hand, can be defined as the subjects that help the
implementation of the core concepts. Lecturers of both departments have determined core
and supplementary concepts after a series of meetings (See Table 1). 

Conventional four year curriculum has been changed in accordance with the objectives of
the  School  in  terms  of  “knowledge”,  “skills”,  and  “attitude”.  Lectures  within  the
conventional curriculum have been eliminated and 14 modules have been constituted for
the first year in order to achieve vertical and horizontal integration among the core and
supplementary concepts. The objectives of the modules have been determined in terms of
knowledge,  practical  skills,  professional  implementation skills,  field  study, professional
values and ethics, communication, social, maritime English (See Table 2). 

Table 1.  Core and Supplementary Concepts for the Departments 



MARITIME BUSINESS ADMINISTRATION 
DEPARTMENT

DECK
DEPARTMENT

CORE 
CONCEPTS

SUPPLEMENTARY
CONCEPTS CORE CONCEPTS

SUPPLEMENTARY
CONCEPTS

 Multimodal Transport 
 Ship and Fleet Management
 Third Party Warehousing and

Inventory Management 
 Cargo Transportation

Management
 Passenger Transportation

Management

 Business Administration
 Marketing
 Finance and Accounting
 Operations
 Organization and Management
 Economics
 Law 
 Information Technology
 Transportation
 Logistics
 Sea Transport 
 Public Finance 
 Geography
 Marine Sciences  and

Technology
 Tourism
 Calculus
 Maritime English
 Statistics
 Seamanship

 Navigation
 Maritime Safety 
 Prevention of  Marine

Pollution from Ships. 
 Cargo Handling and Stowage
 Ship Structure and Stability 

 Ship Management 

 Calculus & Statistics
 Physics
 Medical First Aid
 Meteorology
 Maritime Business 
 Seamanship
 Ship Maneuvering
 Information Technology
 Naval Shipping Control 
 Communication
 Ship Engines
 Law
 Technical Drawing
 Electric and Electrotecnics 
 Behavioral Sciences 
 Maritime History 
 Geography
 Chemistry
 Oceanography
 Maritime English
 Survey 
 Shipbuilding
 Search & Rescue 

The nature of the student  based learning in  PBL is  to a large extent  dependent  on the
quality of cases presented to students (Dolmans et al, 1997). Two basic elements in PBL
session are: (1) the analysis of authentic problems in a professional context as a starting
point for learning; and (2) communication among peers (Ronteltap and  Eurelings, 2002).
As far as the SMBM is considered, the process of a typical PBL session consists of three
group meetings. 

The  PBL  process  is  tightly  structured  and  contains  a  number  of  key  steps;  (1)  case
presentation, (2) identifying key information, (3) generating and ranking hypotheses, (4)
generating an enquiry strategy,  (5)  defining learning objectives,  (6)  reporting back,  (7)
integrating new knowledge (Johnson and Finucane, 2000).  The starting point for enquiry is
a problem or challenge that is presented to a group of students as a ‘real life’ scenario.
Groups are encouraged to be self-directed as they tackle the problem and tutors take on a
facilitative role that allows students the freedom to learn independently (Harland, 2002). 

The  tutorial  begins  with  the  introduction  of  a  problem to  the  group.  The  group  then
brainstorms to generate hypotheses about what underlies the presenting problem. The aim
of giving such a problem is to allow the students to develop their hypotheses related with
the problem. The first and the second meetings are devoted mainly to brainstorming and
analysis  of  the  problem presented  in  the  beginning  of  the  case  and  ends  with  a  joint
definition of learning issues (What do I need to know?) that will be studied in the coming
period, usually 3 or 4 days. In the next group meeting, after the individual study, students
report  on what they found in the literature or other information sources (Ronteltap and
Eurelings, 2002). The third meeting allows the students to solve the problem and to draw
the mechanism including the cause and effects within the given problem. Students work in
small tutorial groups (8 students) under the guidance of a member of staff, who serves as
the tutor. They discuss the problem, activate and discuss their prior knowledge, identify
points that need clarification and formulate learning objectives.

Table 2. Objectives of the Modules 
  



MARITIME BUSINESS ADMINISTRATION
DEPARTMENT

Year 1 Module 1 

DECK
DEPARTMENT

Year 1 Module 1
A. KNOWLEDGE   

 Maritime Trade: 
Introduction to trade, Cargoes traded, World merchant
trade, Ship types and characteristics  

 Business Administration: 
Business and business management, Business
environment,  Global dimensions of business, Ethics and
social responsibility 

 Economics:
Definition of economics, Scarcity and choice, Supply and
demand 

 Calculus:
Sets, Functions

 Law:
The concept of law, Relations with other fields 

B.  PRACTICAL 
 Practice related with ship and cargo  

C. PROFESSIONAL SKILLS 
 Acquiring basic skills related with ship and cargo 
 Acquiring integration of mathematics skills with

knowledge about ship and cargo  
 Acquiring basic skills on earth geography
 Keep in touch with and interpreting sources of knowledge

related with world trade
 Acquiring skills related with basic law concepts 
 Acquiring basic skills related with general mathematics

D.  FIELD STUDY  
 Visiting the fields related with ships and cargo

E. PROFESSIONAL VALUES AND ETHICS
 Introduction to ethics in general and business ethics

F. COMMUNICATION SKILLS
 Basic communication skills 

G. INFORMATION TECHNOLOGY 
 Introduction  to Information Technology
 Information Era and Information Society

H. SOCIAL  
 Acquiring social aspects of trade and business 
 Acquiring desired aspects of being a good model as

individual as well as citizen

I. MARITIME ENGLISH 
 Getting introduced individually
 Practicing free conversation (commenting on the

sessions) 
 Recalling, brain storming and briefing (the topics, based

on the contents of the module, are to be itemized and
discussed) 

A. KNOWLEDGE   
 Seamanship: 

   Definition of the ships, Classification of the ships
   Types of the ships, Structural parts and elements of ships,

Cargo Types
 Maritime Law: 

                  Definition of ship, Sea worthiness
 Basic Navigation: 

                  Definition of navigation, Universe, solar system and  
                   Earth, Shapes of the earth, Equator, latitude and   
                   Longitude, Differences of latitude and longitude

 Physic : 
                  The law of Archimedes, Mass, weight, volume and force
                  Circular motion and rotation,  Density, Fluency

 Geography: 
                  Geographic positions of major canals, Trade routes 

 Maritime History: 
                  Maritime history

B. PRACTICAL   
 Chart Practice
 Life Boat Practice
 Latitude and Longitude Differences

C.  PROFESSIONAL SKILLS
 Life Boat structure and parts
 Sailing Boat
 Mass, Weight, Volume and Force
 Trade Routes 
 Ship Parts

D. FIELD STUDY  
 Visiting the fields related with ships and cargo

E. PROFESSIONAL VALUES AND ETHICS
 Introduction to ethics in general and  maritime ethics

F. COMMUNICATION SKILLS
 Basic communication skills 

G. INFORMATION TECHNOLOGY  
 Introduction  to Information Technology
 Information Era and Information Society

H. SOCIAL  
 Acquiring social aspects of trade and business 
 Acquiring desired aspects of being a good model as

individual as well as citizen

I. MARITIME ENGLISH 

 Getting introduced individually
 Practicing free conversation (commenting on the

sessions) 
 Recalling, brain storming and briefing (the topics, based

on the contents of the module, are to be itemized and
discussed) 

All the elements given in Figure 2 are designed and timetabled so as to complement PBL
in  SMBM.  Module  starts  with  the  first  PBL session  and  the  students  determine  their
learning objectives  at  the  end of  the session.  Before coming to  the next  PBL session,
students attend various activities such as laboratories, lectures etc. Independent learning
and scientific counseling allow students to study the learning objectives. 

Figure 2. Structural Formation of a Module



Assessment  can  be  analyzed  in  two  major  groups;  assessment  of  the  students  and
assessment of the PBL system by the students. Assessment of the students is achieved at
the end of every module and at the end of each academic year. In addition to that, tutors
evaluate all students at the end of PBL session with respect to their contributions to the
problem solving session. On the other hand, students give feedback both in oral and written
forms in terms of the quality of the PBL sessions and the overall system including self-
appraisal and evaluating the overall contribution and progress. 

7. CONCLUSION

Rapid changes in the maritime industry have inevitably increased the need for qualified
human resources. On the other hand, educational paradigms are rapidly changing and it is
therefore critical for the success and development of maritime education and training that
these changes are fully understood so that the decisions on how best to meet these changes
are  made  in  an  informed  way  (Lewarn,  2002).  Considering  this  fact,  Dokuz  Eylul
University  School  of  Maritime  Business  and  Management  (SMBM)  has  decided  to
transform its conventional curriculum to the problem based learning (PBL) curriculum in
order the meet the expectations of rapidly changing maritime industry in terms of both
“maritime business managers” and “deck officers”.

The overall results aimed through PBL seem to greatly comply with the expectations of the
shipping  industry for  managers  in  general  and  the  merchant  fleet  for  deck  officers  in
particular. The developments achieved through the problem based learning practices of the
maritime education will not only help the improvements in the outcomes of the education
systems in the industry, but this will also be a great contribution to educational practices in
general due to the dynamic characteristics of the maritime industry.
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