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Dear IAMU Members and Colleagues,

It is with great pleasure that | welcome you to the 14™ Annual General Assembly of
the International Association of Maritime Universities. Constanta Maritime University is
deeply honored to host this important event which brings together representatives of all
member institutions.

This year’s theme - New technological alternatives for enhancing economic efficiency
— proved to be a purposeful and incumbent issue in the current global industrial context. We,
IAMU members, remain faithful to the mission of IAMU and are aware of the need to take
joint action in order to reach our goals: create and maintain a global network of members
dedicated to building human capacity in the maritime sector, provide opportunities for critical
issues and developments in MET to be discussed and resolved in scientific and practical
approach, train future generations of highly skilled global seafarers, ensure safety at sea,
maritime security and protection of the environment.

The Call for Papers attracted over 60 submissions from the faculty of several IAMU
members. The Papers Committee accepted 53 papers that cover a variety of topics, including
the use of new training technologies in MET, impact of STCW Manila Amendments on
maritime education, new technologies for enhancing maritime transport safety and security,
crew resource management in era of technology, new trends in port development.

In organizing the conference, the Local Executive Committee sought to provide you
with a valuable opportunity to share ideas with other researchers from maritime institutions
around the world. This IAMU conference was meant to become an independent forum for
those who dare to think, speak and write. I would like to state my appreciation for all authors
who addressed the main challenges that maritime industry and maritime education are
currently facing at a global level. Let this meeting point the guidelines for our future actions!

I would also like to express my deepest gratitude for the permanent and valuable
support of IAMU Secretary’s Office in organizing this AGA. We all proved that by working

together, we can reach higher and achieve more.

Prof. Cornel PANAIT, Ph.D.
IAMU Chair,
Vice-Rector of Constanta Maritime University
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INTERNATIONALIZATION: INVESTING IN FACULTY

ALIMEN A. ROLANDO, 2PADOR L. RALPH
230hn B. Lacson Foundation Maritime University, Philippines
ABSTRACT

In the past years, John B. Lacson Foundation Maritime University -Molo has been prompted by the thrust that the
Commission on Higher Education (CHED), Philippine Association of Colleges and Universities Commission on
Accreditation (PACUCOA), other local and international accrediting bodies, to maintain maritime quality education and
sustain its international prestige in terms of research among other areas. One of the strategies that have been started in
the past years is to engage faculty in internationalization through international research involvement and/or
participation. Although, a frequently cited obstacle to faculty engagement in internationalization plans is lack of funding
(Backman, 1984; Bond, 2003; Ellingboe, 1998; Green & Olson, 2003; Steers & Ungsen, 1992; Woolston, 1983),
JBLFMU-Molo has devised of a way to invest among its faculty to engage in internationalization through research. This
paper provides a directory of the maritime institution in terms of local and international researches. It also implies how
faculty is engaged in research through a review of the research outputs of the faculty in the last four academic years
2008-2011.

Keywords: maritime quality education, internationalization, investing, and maritime institution.

1. INTRODUCTION program, honor the best minds and make the roster of
faculty even stronger.

For so long a time, academic institutions agree to Investing in faculty is one of the ways the
the fact that a lot of thinking is needed to be able to get University has thought of in order to reshape many of its
the best out of the investments they were able to make. current practices. In this context, faculty involvement in
Some universities undergo much training to get the best international research conferences has been one strategy
out of their teachers to be able to attract the best clients of restructuring the university’s thrust of gaining faculty
also in their universities. productivity. Other ways are leaders of professional

Some universities also make sure that they attract associations, access to scholarship grants, publications,

the very best faculty members to join their ranks. They and an improved communication protocol.
get those professors who also belong to the top ranks of

their classes and those who have records of dedication 2. RESEARCH PROBLEM

and efficiency in teaching and scholarship.

John B. Lacson Foundation Maritime University — The need to involve the faculty members in
Molo, lloilo City, Philippines, believes in the power of internationalization through their research involvement
its faculty. This maritime academic institution not only has been echoed in the many organizations like the
makes it a point to hire professors initially with Masters’ Association of American Colleges as early as 1985. This

degrees in their areas of specialization. More so, it hires means that the faculty should be encouraged to make
professors with doctorate degrees to complete its roster sure that their curricula are designed to advance
of qualified teachers. students’ understanding of what is happening around

Yet, it has been a challenge for the university to them, both locally and internationally. This goes on to
retain its outstanding teachers. Many of them also say that the measure of faculty responsibility is

undeniably weigh better offers from other better embedded in their academic practice. This is translated

institutions or abroad. The University is thus left with in both engagement in academics and research.

what can be the best option to make as regards this It is in this line that many institutional leaders have

phenomenon. One of the strategies that has been done to expressed their intentions to develop internationalization

ensure competitiveness in the academic marketplace and plans to include exposure and research involvement

to appeal to top professors, was to invest aggressively in among others. Green and Schoenberg (2006) noted that

faculty in forms of competitive salary and exposure in “it would be difficult to find a college or university today

international research through active participation. that is not making some effort to internationalize” (p. 1).
One educator noted that the caliber of an academic By investing in faculty, such an effort of

institution rests upon the quality of its faculty, who are internationalization is achieved.

the lifeblood of the university. He wrote: With this, the paper wishes to address the following
Like students, faculty are attracted to those questions:

institutions best equipped to help them reach their (1) What is the percentage of the research outputs of

professional goals and where they are most likely to be JBLFMU-Molo in the last three school years, 2008-
associated with the most exciting colleagues and peers. 2009, 2009-2010, and 2010-2011?

Endowed professorships, as well as gifts that provide (2) What are the linkages established by JBLFMU-
support for faculty to conduct research or implement a Molo in terms of research?

13
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(3) What are the different collaborations in research
invested by JBLFMU-Molo?

3. CONCEPTUAL FRAMEWORK

In the faculty’s research involvement, research
indicates that lack of financial resources prevents the
development of incentives for faculty to engage in
international activities, in general, and
internationalization plans, in particular (Backman, 1984;
Bond, 2003; Ellingboe, 1998; Green & Olson, 2003;
Steers & Ungsen, 1992; Woolston, 1983). Engberg and
Green (2002) noted that “the most frequently cited
reason for inaction in higher education is lack of
funding” (p. 16).

In the pursuit of academic endeavours as
internationalization,  scholars  and  practitioners
recommend that in order for an academic institution to
realize such plan, the institution needs a sustainable
budget. For instance, in JBLFMU-Molo, lloilo City,
Philippines, ample budget is in place for faculty who
wants to join local and international research
conferences.

Based on experts, internationalization plans,
internationalization scholars and practitioners
recommend that such plans require dedicated resources,
such as budgets for academic exchanges, faculty
development  workshops, international  curricular
development grants, and international research grants
(Olson et al., 2006; Paige, 2005; Siaya & Hayward,
2003).

This study looked into the research involvement of
the faculty as part of the internationalization effort of the
JBLFMU-Molo and also to reinforce how investing in
faculty through research was done.

Figure 1 shows the schematic diagram of the study.

L=

- Researc
Rm Internationalization
by Investingi
@ut;mts Collabor Gl
\e ations
Figure 1
The Schematic Diagram of the Research
4, METHOD

In order to address the questions advanced in this
study, document analysis was done. Document analysis
is the systematic examination of instructional documents
such as syllabi, assignments, lecture notes, and course
evaluation results in order to identify instructional needs
and challenges and describe an instructional activity.

14

Expert show that the focus of the analysis should be
a critical examination, rather than a mere description, of
the documents. In this context, document analysis was
done to gain insight and examine trends and patterns on
the frequency of research outputs. Frequently, it is used
to evaluate a course such as evaluating the pattern in the
faculty involvement in internationalization through
research engagement.

5. DATACOLLECTION

Data collection method done in this paper is only
document analysis. While document analysis was done,
the researchers reviewed internationalization plans and
other related documents.

6. RESULTS AND DATA ANALYSIS

The constant comparative method served as the
primary analytical method used to systematically and
continually  categorize, compare, synthesize, and
interpret the data collected (McMillan & Schumacher,
1997; Merriam, 2002; Strauss & Corbin, 1998).

The constant comparative method is a process in
which any newly collected data is compared with
previous data that was collected in one or more earlier
studies.

This is a continuous ongoing procedure, because
theories are formed, enhanced, confirmed, or even
discounted as a result of any new data that emerges from
the study.

6.1 Research Outputs of JBLFMU-Molo in the Last
Three School Years, 2008-2009, 2009-2010, and 2010-
2011

The Research Outputs of JBLFMU-Molo in the last
three (3) years are the following:
(a) the previous SY 2008-2009 had 37 studies;
(b) SY 2009-2010 had 47 studies, and;
(c) the present SY 2010-2011 has 49 studies.

SY2008-09 SY2009-10 SY2010-11 TOTAL

Research Qutputs

Figure 2
Research Outputs of JBLFMU-Molo in the last three
school years

With these research output, JBLFMU-Molo
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garnered awards by the research organizations where
these papers were presented.

For SY 2008-2009, not any of the faculty members
received an award in research. Two (2) awards for SY
2009-2010 were given to the faculty members of
JBLFMU-Molo such as:

(1) “Third Place Best Oral Research Presentation” and
(2) “One of the Ten Outstanding Filipino Researchers”
given by Philippine Association of Institutions for
Research (PAIR) at Boracay Island in December 20009.

For SY 2010-2011, five (5) awards were received
by the faculty members of JBLFMU-Molo, lloilo City,
Philippines, in Research. These awards are the
following:

(1) Global On-Line Journal Award;

(2) Platinum Award in Oral Research Presentation;
(3) Silver Award in Oral Research Presentation;

(4) National Research Leadership Award 2010;
(5)Third Best Paper Award in Disaster Preparedness.

The awards were given by Philippine Association of
Institutions for Research (PAIR) at Cagayan de Oro in
August 2010 and Environmental Educators Network in
the Philippines (EENP) in February 2011.

6.2 International Linkages in International Conferences

As for SY 2008- 2009, ten (10) faculty members
presented studies in the International Conferences. For
SY 2009-2010, thirteen (13) faculty members presented
at International Conferences. For SY 2010-2011, twenty
four (24) faculty members presented their studies at
International Conferences.

SY 2008-095Y2009-105Y 2010-11

Total

Figure 3
International Linkages of JBLFMU-Molo in the
Research Conferences

6.3 Investing in Faculty: Collaborations in Research by
JBLFMU-Molo

Figure 4 showed the collaborations done by John B.
Lacson Foundation Maritime University — Molo, lloilo
City, Philippines, through the different research outputs
of the faculty members. Seventeen (49 percent) of the
papers were presented at the Philippine Association of
Institutions for Research (PAIR); Four (11 percent) of
the research papers were presented in the Asian
Congress for Media and Communication (ACMC); six
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(17 percent) of the papers were presented in the
Environmental Educators Network in the Philippines
(EENP); three (9 percent) at the Association of Teacher
Educators at Texas USA,; three (9 percent) were
presented in the Transportation and Navigation at
Poland; and two (5 percent) were in the International
Conference in Finland.

Obviously, JBLFMU?’s collaborations are
international and national in nature as shown in the
evidences of the research outputs.

Table 1
Collaborations (Local & International) done by
JBLFMU-Molo
ACMC (Asian International 1 3
Congress for Conference at
Media & Ateneo de
Communication) Davao,
Davao City
ACMC (Asian International 3 9
Congress for Conference at
Media & Sarabia
Communication) Manor Hotel,
lloilo City
Philippine International 10 | 29
Association of Conference at
Institutions for Vigan, llocos
Research (PAIR) | Norte
Philippine National 7 |20
Association of Conferences
Institutions for at Cebu &
Research (PAIR) | Boracay
Island
Environmental International 2 5
Educators Conference at
Network in the Ateneo de
Philippines Davao,
(EENP) Davao City
Environmental International 4 11
Educators Conference at
Network in the Silliman
Philippines University,
(EENP) Dumaguete
Association of Hyatt Hotel, 3 9
Teacher Dallas,
Educators, Texas, USA
International
Conference at
Texas, USA
International Gdynia 3 9
Seminar in Maritime
Transportation & | University,
Navigation Poland
TRANS-NAV
2009 at Poland
International Finland, 2 5
Conference at Europe
Finland
TOTAL 35 | 100
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6.4 Investing in Faculty: Collaborative Studies

The Research Department of JBLFMU-Molo, lloilo
City, the Philippines, has also established collaborations
with the different colleges and universities here in the
Philippines and abroad.

The following are the collaborative completed
studies:

() For SY 2008-2009, one (1) collaborative study
was conducted. This study was “Performance in Physics,
Attitudes, and Study Habits among Engineering Students
as Influenced by Certain Related Factors” JBLFMU-
Molo & University of San Agustin.

(b) For SY 2009-2010, one (1) collaborative study
was conducted. This study was titled “Seagrass Diversity
in the Western and Eastern Sites of Igang Bay,
Guimaras, Philippines” and was conducted by John B.
Lacson Foundation Maritime University - Molo & the
University of the Philippines.

(c) For SY 2010-2011, three (3) collaborative
studies are conducted. The titles of the studies are the
following:

(1) Sexting as Socio-Cultural Practice and its
Influence among Filipino Youth: A Journey to Explore;

(2) Facebook as Social Capital and Its Role in
Transforming Filipino Teenagers: A Reflective Analysis
John B. Lacson Foundation Maritime University -Molo,
& Occidental Mindoro State University, and,;

(3) Status of Fish Catch among Fisher folks at the
Municipality of Oton leading to Coastal Zone
Management by JBLFMU-Molo, lloilo City & Marine
Institute  Memorial University of Newfoundland,
Canada.

6.5 Investing in Faculty: Other Collaborations

The JBLFMU-Molo, lloilo City, the Philippines, as
maritime university and the Members of the Research
Committee are active members of different
organizations. These organizations, associations, and
societies are the following:

(1) Philippines Society for Educational Research
and Evaluation (PSERE);

(2) Pnhilippine Association of
Research (PAIR);

(3) Asian Congress for Media and Communication

(ACMC);

(4) Environmental
Philippines, Inc. (EENP);

(5) Western Visayas Association of Physics
Instructors (WVAPI);

(6) Philippine Association for Graduate Education
(PAGE);

(7) Association of Teacher
International;

(8) Commission on Higher Education- Regional
Research Center (CHED);

(9) Commission on Higher Education- Zonal

Regional Center (CHED);

Institutions for

Education Network of the

Educators (ATE)
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(10)  Philippine  Association of  Maritime
Researchers (PAMR);
(11) International Association of Maritime

Universities (IAMU);

(12) Philippine Society of Mechanical Engineers
(PSME);

(13) Society of St. Vincent de Paul (SSVP)
International;

(14) Philippine Society of Physics (PSP);

(15) Provincial Environment of National Resources
Office (PENRO);

(16) City Environment National Resources Office
(CENRO);

(17) Regional Environment Educators Network
(REEN Region 6);

(18) Sea grass Network International (SEAGRASS
Net).

To attain that different collaborations /
accreditations / certifications of JBLFMU-Molo, lloilo
City, the Philipines, returned good development to the
faculty members, students, and staff. Through these
organizations and agencies, many activities in research
were drawn just to satisfy the level of accreditation and
certification.

Thus, ushered internationalization and forming
strategic alliances not only in research but also in other
functions of the maritime university in Asia.

7. CONCLUSIONS OF THE STUDY

Internationalization by investing in faculty showed
differential investment as an organizational practice that
encouraged faculty to participate in research.

This practice stimulated faculty engagement in
internationalization by providing incentives and
communication mechanisms to support faculty in
integrating international dimensions into their teaching,
research, and service.

This study likewise shed light on how the university
invested in the faculty by giving them budget or funding
in research pursuits and endeavours.

8. RECOMMENDATIONS

Based on the findings of the present study, the
following recommendations are advanced by the
researcher:

The administration of JBLFMU-Molo, lloilo City,
Philippines, should sustain the skills, enthusiasm, and
drive of the instructors towards sustaining the research to
achieve the global competence in maritime education.
This can be done through in-house training and
seminars, reviews, colloquia, research presentation in
national and international conferences.

Continuous training and exposure of these faculty
members and marine engineers in research and related
activities here in the country and abroad are meant to
prepare them to become competent contributors to the
realization of the research goals of the University.



Proceedings of IAMU AGA14

26-28 October 2013

JBLFMU-Molo, lloilo City, Philippines has to be
cognizant of the drive of internationalization through
sustaining investments in faculty to attract more to
engage in research.
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SIMULATOR PROGRAMS (2-D AND 3-D): INFLUENCE ON LEARNING
PROCESS OF BSMT AND BSMAR-E STUDENTSAT MARITIME
UNIVERSITY PHILIPPINES

ALIMEN A. ROLANDO, ?PADOR L. RALPH,°*ORTEGA B. NILO
12330hn B. Lacson Foundation Maritime University, Philippines
ABSTRACT

This study aims to determine the 2-dimensional 34ulimensional simulator programs and their inflleeoo the
learning process of BS Maritime Transportation @8 Marine Engineering students at Maritime Univgrsi
Philippines. The participants in this study were #60 BSMT and BSMar-E students of the Maritime vdrsity
(JBLFMU-Molo) for school year 2010-2011. Partiaips in the study were enrolled at the Deck Simul&wgram
and Engine Room Simulator (ERS), which introdudezl2-D and 3-D simulator programs as part of tifilerdint tasks
for skills development of maritime students (BSMidaBSMar-E) at Maritime University in the Philipgis. The
researchers instructed the respondents to writenddhtheir comments, suggestions, observationd,ramarks on the
perceived influence of using the 3D and 2D simulaitmgrams. After the gathering of the qualitatinformation, the
researchers classified and categorized the wriseafpthe respondents into different “categoriestie Tanalysis of
comparison in relation to learning process browhdut by the two (2) simulator programs was prasedsy the
researchers. The “categories” were used towarddlesting the concepts/views whether these sinaraprograms
influence the learning process of nautical (BSMmgl anarine engineering (BSMar-E) students at Madtidniversity
(JBLFMU-Molo) in the Philippines. The results relezhthat the 2-D and 3-D simulator programs aredglearning
aids which are helpful to marine engineering sttsleBustaining the marine engineering studentarifmetent skill” in
performing the different tasks in simulator is neg@@nd should be enhanced.

Keywords: 2-D simulator program, 3-D simulator program, learning process, BSMT, BSMar-E.

1. INTRODUCTION Furthermore, the authors underscored the use tfabir
environment for instructional use in relation withe
Video tapes, computer simulations, and multimedia learners’ characteristics. In this study, the argho
software can encourage the students to think likestressed that learners benefited from the usenaflator
scientists (Brungart & Zollman, 1996). This kind o as a learning tool irrespective of the type of dtgn.
instructional technology stimulates students torlesnd In the same vein, the authors have found out theeab
to like their subject (Harwood & Mc Mahon, 1997; the learning program as an indicator of successful
Sumanpan, 2008) even though it seemed difficult tolearning that now depended on simulation itselfhe T
understand. These software and technological-need to join hands in coming up with programs and
instruction activities can facilitate the learnipgocess, program designs that will best cater to the desired
more likely to those students who are interested inlearning outcomes of the learners is well statedhia
manipulation and skills. The instructors in higher particular study.

education institutions should be innovative andative The key issue in successful application of simulato
in dealing with students in order to convey andgtate classes is ensuring that simulation serves its qu&rp
their ideas to achieve effective learning process. The primary aim of any simulator experience isreate
Studies in the field revealed that simulation attiv.  a certain level of skills performance among stuslerih
offers education providers a significant educatidoal the study entitled “Attitude, Skills Performancenda
to meet the needs of today’s learners by providiregn Implications of using Simulators among Marine

with interactive and practice-based, instructional Engineering Students of JBLFMU-Molo, lloilo City,
technologies. Using simulations in teaching andirtgs  Philippines” conducted by Alimen, Ortega, Jaleco, &
has the following potentials that can enhance thalt Pador (2009), it was emphasized the following: stus
learning process: more effectively utilize faculiy do not seem to be sold completely to the use ofilsitor
teaching of basic engineering skills, allow learner as indicated by “moderately positive attitude” todsa
revisit his skill in the simulator a number of tismm an simulator use, sustaining the marine engineering
environment that is safe, non-teaching and condéutlv ~ students’ ‘competent skill' in performing the difét
learning, actively engage students in their leaynin tasks in simulator is needed and it should likewise
process where they can display higher-order ohlagr enhanced, the significant correlation between ttitude
rather than simply mimicking the teacher role mopdel and skill performance in simulator is reinforced by
contribute to the refinement of the body of knovged several studies which support the relationship betw
related to the use of simulation in maritime ediacaby learner attitude and their performance. It is adtated
providing insights in order to formulate best piees that technology has been apparent in this regaidhas
related to design and use of simulation technologyreached a threshold where virtual or simulated
(Tumala, Trompeta, Evidente, & Montafio, 2008). approaches can meet or exceed the learning outcoimes
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expository (teacher-centered) approaches, the5. METHOD

implications suggested that simulator should cadnsis

more than anything else, of a set of updated and This study used the descriptive research desiga. Th
upgraded computer software to address the obsengati respondents of the study were the nautical (BSM) a

and comments from the students. marine engineering (BSMar-E) students at Maritime
University (JBLFMU) who were using the 3D and 2D
2. STATEMENT OF THE PROBLEM simulator programs. The research process involkes t

description, interpretation, and comparison of the
The present study aimed to determine the use of 3Dcomments, suggestions, and remarks of marine
and 2D simulator programs and its influence on the engineering students on simulator programs at the
learning process of nautical (BSMT) and marine Maritime University.
engineering (BSMar-E) students at the Maritime

University (JBLFMU) in the Philippines. 6. PARTICIPANTS
To further understand the study, the following
guestions were advanced: The participants in this study were the 180 naltica

(1) How do marine engineering students perceivedihe  (BSMT) and marine engineering (BSMar-E) students of
and 2D simulator programs in terms of learninghet t the Maritime University (JBLFMU) for the academic
maritime university? year 2010-2011. Participants in the study wereillam
(2) What are the comments, suggestions, and remarksvith Deck Simulator and Engine Room Simulator
about the 2D simulator program of nautical and mari (ERS), which includes the 2D and 3D simulator
engineering students? programs as part of the different tasks for skills
(3) What are the common remarks and suggestiotigeof ~development of nautical and marine engineeringesitgl
nautical and marine engineering students relatethdéo  at Maritime University (JBLFMU) in the Philippines.

3D simulator program?

(4) Which are the perceived 2D and 3D simulator 7. PROCEDURE

influences in the learning process of the nautead

marine engineering students? The researchers instructed the respondents to write
down all their comments, suggestions, observatiand,
3. THEORETICAL FRAMEWORK remarks on the perceived influence of using theaBD

2D simulator programs. After the gathering the

The present study was anchored on the theoryqualitative information, the researchers classifetl
advocated by Alimen, Ortega, Jaleco, & Pador (2010) categorized the write-ups of the respondents into
their study entitled “Attitudes, Skills Performancand different “categories.” The analysis of comparision
Implications of Using Simulator Programs among relation to the learning process brought abouthigyttvo
Marine Engineering Students of JBLFMU-Molo” by (2) simulator programs was processed by the relseic
employing descriptive-qualitative mode of data The “categories” were used towards establishing the
collection. Moreover, in terms of the qualitativieidy, concepts/views whether these simulation programs
Yamut (2008) employed a series of descriptions andinfluence the learning process of nautical (BSMhy a
information to determine the theme, characteristics marine engineering (BSMar-E) students at Maritime
opinions, reflections, and views of the subjecttioé University (JBLFMU) in the Philippines.
study. In this study, the researchers allowed the
respondents to express their ideas, opinions, @&wlsv 8. RESULTSAND DISCUSSION
on 2-D and 3-D simulation programs and their infices

on the learning process of marine engineering siisce This section of the study focuses on the results an
the Maritime University in the Philippines. discussion about 2D and 3D simulator programs and
their influences on the learning process of marine
4., CONCEPTUAL FRAMEWORK engineering students at Maritime University (JBLFMU
Molo) in the Philippines.
vt Table 1 Perceived Influences of 2D and 3D Simulator
Influences on the programs on the Marine Engineering Students Legrnin
Learning Process of Process at JBLFMU-Molo
Nau_tlcal (B$MT)_and
(B eMar £ Stodanss *2D and 3D programmes are educational and can be
used for learning in BS Marine Engineering;
3 Dimensional Simulator *More computers should be available for 2D and 8D
Program Comments so that learning would be more efficient;
*2D and 3D simulator programs are good learning
aids which are helpful to marine engineering sttglgn

*The 2D and 3D simulator programs are helpful|in
terms of improving and adding to students’ learpin
*They are very useful for the students to familiari
with the different parts of machines and equipment
on-board;

Figure 1 2D and 3D simulator programs and their
influences on the learning process of nauticalmadne
engineering students
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*Extend the number of hours on 2D and 3D
simulator programs in order to enhance the
knowledge and skills of marine engineering students
*2D and 3D simulator programs are suitable in the
learning process of marine engineering students.
*The 2D simulator program is beneficiary for the
students towards shipboard visualization;
*it should be imposed to students as additiopal
learning and must be prioritized among other
subjects;

*add more units especially for those stude
finishing their bachelor degree;

*helpful to students;

*we suggest making it more realistic;

*make students familiarize with the systems d
board;
* it is easier to operate and easy to locate sjgegif
systems;

* it helps students to identify if a valve is open
closed;

*it is good but not so very good;

*some parts of the system are not working;

* | want to see that there is a fluid flowing toeth
pipes;
*The 2D simulator program shows how to operate
the machineries on-board;
* It is easy to locate all the valves and machieri
when you are operating it;
* the students must be acquainted first with how| to

use the machineries and they must be aware off the
consequences when they failed to follow the correct

procedure;
*2D simulator program helps a lot of students frgm
JBLFMU-Molo as a learning material. It stimulates
the real situation on-board a ship; br
*to improve the 2D simulator program, it is
necessary to let the students know how to use [and
maximize all the programs;

*it is a areat heln for us to learn hecatise voula:

hts

*3D is more practical than 2D so therefore it Sklbl|1|
be given more attention;

*| prefer 3D to 2D because it is more challengipg
and it gives critical thinking opportunity to the
students;
*The 3D set-up reflects the reality on-board that
gives thorough learning to the marine engineerjng
students;

*3D is slightly confusing and sometimes difficult {
handle;

*3D seems real but the leaking system should| be
put into higher resolution to achieve more realigti
view;
*3D simulator program is a state-of-the-art leagnip
tool. It is a great opportunity for the students
experience real engine operation through virtpal
simulation;
*3D is a higher version of simulator program
necessary to marine engineering students in tefms o
skill-development programs at JBLFMU-Molg,
lloilo City.
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2-D and 3-D
*Good Learning Aid
*Educational

*Fnhance Knowledge &
Skills,of St zefits

3-D Simulator, Program
*Practical than 2-D
Program

*3-D reflects reality
on-board 'equipment

2-D Simulator
Program

*Helpful to students

*Good but not Very
Good

*More challenging &
*Easier to Operate

develop Critical
Thinking

Figure 2 Summary of the views/insights of the realti
(BSMT) and marine engineering (BSMar-E) students
towards 3D and 2D simulator programs

9. CONCLUSIONSAND RECOMMENDATIONS

The key issue in successful application of state-of
the-art simulator programs is the instruction tewa
that simulation serves its purpose. The primary afm
any simulator experience is to create a certaiel ley
skills performance among students. In summarny thi
study has the following conclusions:

The 2D and 3D simulator programs are good
learning aids which are helpful to marine enginegri
students. Sustaining the marine engineering stadent
“competent skill” in performing the different tasks
simulator is needed and should be enhanced.

These simulator programs are very useful to the
students to familiarize with the different parts thie
machinery and equipment on-board. It is also stttat
technology has been apparent in this regard agsgt h
reached a threshold where virtual or simulated
approaches can meet or exceed the learning outcoimes
expository (teacher-centered) approaches.

The implications found here suggest that the
simulator should consist, more than anything eleéa
set of updated and upgraded computer software and
hardware to address the observations and comménts o
the students.

In this regard, the following are recommended:

(1) The findings of this study revealed that 2D &l
simulator programs effectively enhanced the mastéry
desired skills of the marine engineering studernts a
JBLFMU-Molo, lloilo City. Most of the students
preferred the 3D simulator program, therefore, the
administration should look into the advantageshef3D
simulator program to maximize the applicability tbe
program. More studies of this kind must be considd¢o
further validate the results of this investigation.

(2) The lack of computers of the 3D simulator peogr
must be addressed through a careful and periodic
assessment of the simulation rooms where thesesesur
will be conducted.
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UNDERSTANDING OF ENVIRONMENTAL GOVERNANCE AND
IMPLEMENTATION OF POLICIES PERTAINING TO
EGANA RIVER’'S PROTECTION, SIBALOM
ANTIQUE, PHILIPPINES

'ALIMEN A. ROLANDO, BAYNOSA S. RONALD,*NONESCO E. ANTONIO
123j0hn B. Lacson Foundation Maritime University, Ripines
ABSTRACT

The study explored the participants’ understandifighe environmental governance and implementatbn
policies pertaining to the protection of Egafa Riv8ibalom in the Province of Antique, Philippin€ghe study
employed the quantitative-qualitative research giedly using data-gathering instrument and schedirtstview.
Participants of the study were twenty one (21)desis, barangay officials, municipality officersidafishermen living
near the Egafia River at Sibalom, Province of AmtjgRhilippines. Statistical tools used were fregyenount,
percentage, and rank to identify the scope of thderstanding of the participants regarding thegmtiin of nature.
The study identified the different practices, aitié¢, and programs pertaining to environmentaltgution and
implementation of the policies of the municipalibyvards the protection of the river. Moreover, stiedy presented the
understanding of the policies regarding the rivepistection among the different sectors of the comity and
stakeholders. To further reinforce the data gemdrahe researchers conducted an interview amangdhicipants in
order to draw their understanding about environadegbncerns and policy implementation advocated thyy
government officials concerned.

Keywords: Environmental governance and implementation, riv@rotection, community, stakeholders.

1. INTRODUCTION on environmental concern would increase their
knowledge about the environmental conservation and
Environmental studies are conducted to address gprotection (Quero, 2012).
broad range of issues related to the relationsHip o The threats posed by climate change today
human beings with nature. The concept of undergtgnd increased the urgency of promoting love for the
the different issues and addressing some of theenvironment and increasing people’s capacity toecop
challenges regarding the environmental problemaytod Hence, vulnerability assessment is essential to the
need knowledge, expertise, resources, and practiceprogress of adaptation (Matrandea & Schneider, 008
obtained from different fields that need to be lgtwu  This is considered an important tool for the depeient
together in order to develop new modes and conokept of climate change policies and programs, partitylar
thinking among different sectors of the communitie adaptation and mitigation strategies, for effective
implication of environmental studies could not be management of the impacts of climate change (Neri,
disputed because of the prevalent problems on eatur 2012).
Many people take part in the advocacy towards
sustainable development. Conducting and engaging in2. STATEMENT OF THE PROBLEM
these activities shall be considered as keys tosvtrd
future of mankind. The problem and degradation of The present study was conducted in order to present
Mother Earth perceived to be contributed by conitigu  the understanding of environmental governance and
problems of pollution, loss of forest, solid waste implementation of policies regarding the river's
management, issues reflecting economic productivity protection among the different sectors of the comityu
and environmental security. The developing stafube and stakeholders at Egafia, Antique. In order to
prevalent problems on environment is considered aunderstand the present study the following specific
major concern and seems to have adequate atteéntion questions were addressed:
dealing with academic performances in the collegyes (1) What are the different activities, schemes, and
universities in the Philippines. initiatives manifested by the respondents leadingatds
The environmental governance and protection in thethe understanding of environmental protection and
country is seriously challenged by different stakdhbrs implementation of policies on Egafia River’s pratat?
because of the accountability, efficiency, and (2) What are the most and least prevalent actsyitie
responsiveness of the local government units (Hyesc schemes, and initiatives manifested by the respuade
2012). Promoting environmental governance and polic leading towards the understanding of environmental
on river and lake protection shall be understoodh®y = governance and implementation of policies pertainn
local constituents leading towards promising and Egafia River protection?
encouraging prospects of the country’s environmenta (3) What are the comments, remarks, observations,
governance. Students have great role in envirormhent and suggestions of the respondents towards the
sustainability and exposing them to video docunmgnta protection of the river?
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3. CONCEPTUAL FRAMEWORK OF THE

STUDY

sFishermen
*Residents
sLocal Offiers
*Students
*Teachers

+ Understanding of
Environmental
Governance

Governance of
Egafia River

* Implementation of
Environmental
Policies

Policies on Protection

of Egafia River

Respondents of
the Study

Figure 1 Understanding of environmental
governance and implementation of environmental
policies on protection of Egafia River situated at

Sibalom, Province of Antique

4. THEORETICAL FRAMEWORK

The study was anchored on the theory advocated by

Tormon (2005) entitled “Assessment of Issues, Carsce
and Related Policies and Management Plans in Bpraca
island, Philippines®. This theory states the sigaift
role to intensify information common campaigns, athe
ordinances that are practical and focus on basis &nd
policies easily understood, delegate responsaslitio
the specific sectors, and develop precautionamycjpie
approach through research and development of duepl

Proper courtesy call and consultations were
conducted in order to address some protocols and
procedures regarding the scope and limitationshef t
study. Sensitive ideas, information, and knowledge
regarding environmental concerns were professignall
handled. The confidentiality of the study was #lyic
followed and exercised by the researchers.

6. RESULTS AND DISCUSSION

6.1 Results of the Environmental Management ofiega
River at the Province of Antique, Philippines

The result on Table 1 reflects the procedure of the
Municipality on the protection of the Egafia Rivéhe
data show that most of the respondents believedhka
municipality has no “procedure on protection” ofth
river. It seemed that the municipality failed tosim
necessary guidelines and policies towards the gtiote
and preservation of natural resources like EgaferRi
The municipality should strictly review and impleme
the policies on environmental protection, emphakéa|
be given to this particular urgent call of nature.

Table 1 Procedures regarding protection of Egafia

River?
Frequency Percentage
Yes 5 24
No 16 76
Total 21 100

The result in Table 2 means that the residents know

This theory was used to achieve understanding ofOW to identify the different wastes situated a tiver,

environmental governances and implementation of
policies focusing on the protection of Egafia River
situated at Sibalom, Province of Antique, Philipgsn

5. METHOD

The design used in this study was quantitative-
gualitative employing descriptive method of data
gathering procedures. The researchers used fiftegn
items data-gathering instrument distributed to the
fishermen of Egafia, Antique. This instrument was
answerable by “yes” and “no.” Experts and
environmentalists from different fields were initéo
review and evaluate the instrument before the final
administration to the respondents. Statistical Fool
employed in this study were: Frequency count,
percentage, and rank for descriptive analysis.

The interview was utilized to gather qualitativadada
from the respondents. The information, views, and

particularly Egafia River situated at the Provinde o
Antique. Most of the residents (81%) have knowledge
how to identify the wastes at the river while orfigw
(19%) do not know how to identify them. Data are
shown below:

Table 2 The residents know how to identify the teas
situated at Egafia River

Frequency Percentage
Yes 17 81
No 4 19
Total 21 100

Out of 21 residents being interviewed, eighteen
(86%) said that they believe that there should be a
protection mechanism towards the protection of the
river. Only three (3) mentioned that they do ndidwe
that there should be aprotection mechanism on Egafia
River at the Province of Antique, Philippines. Dai&

comments of the respondents were categorized t@-com shown in Table 3.

up with the holistic views of the respondents talgathe
preservation and protection of the Egafia Riverhat t
Province of Antique.

Permission from the barangay officials of Barangay
Egafa at the Province of Antique was properly setur
by the researchers prior to the conduct of theystud
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Table 3 The respondents believe that there shauld b
protection mechanism in order to preserve and prote

the Egafia River

Frequency Percentage
Yes 18 86
No 3 14
Total 21 100
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The majority of the residents (86%) shared thay the

At the barangay level, it seemed that the barangay

have not seen any posters/markers/bulletin boardsofficers have already started and initiated managgm

pertaining to the advocacy leading towards therisve
protection at Baragnay Egafia, Antique. Only fewgfl4
residents said that they have seen these posténgiat
place. Data of the study are shown in Table 4 below

Table 4 Posters/markers/bulletin boards properly
labelled regarding the protection of Egafia River

Frequency Percentage
Yes 3 14
No 18 86
Total 21 100

scheme on how to protect the river. The initiatieee
geared towards the participation and cooperatiothef
different stakeholders especially teachers, stwlent
parents, businessmen, fishermen, and government
officers. However, some residents (7, 33%) stitrsid

that they do not see any management scheme towards
the protection of the river. This concern should be
looked into by the BFAR, PENRO, and BFAMRC. Data
are shown in table below.

Table 8 The barangay officers initiate management
schemes for different stakeholders in order toqatathe

Most of the residents (86%) have knowledge about
the penalty imposed upon those who will destroy the
river and only few (14%) were not aware of the said
penalty.

Table 5 Knowledge that penalty shall be giverhtuse
who will destroy the Egafia River

Egafia River
Frequency Percentage
Yes 14 67
No 7 33
Total 21 100

Frequency Percentage
Yes 18 86
No 3 14
Total 21 100

Table 6 Educational campaign regarding the praiacti

of Egafia River

Frequency Percentage
Yes 2 10
No 19 90
Total 21 100

Based on the result of the study, it shows that the
residents of the place already participate and get
involved in any program, projects, and initiatiwelich
concerned the protection of the river. Howevegsth
programs and projects on environmental protectanc:
be intensified and sustained by more participatod
cooperation of the residents. This participation is
considered a very significant factor towards thecess
of any endeavours towards the protection of therriv
Data are shown in Table 9.

Table 9 The locals/residents participate in thetgmtion
of the river?

The result in Table 6 reveals that when it comes to
the educational campaign towards the protection of
Egafa River, nineteen (19) residents said theye&hay
knowledge” about the issue. This is reflected bg t
responses and answers of the majority of resposdent
(19, 90%) and only two (2, 10%) were aware of this
educational campaign of the municipality. The hesu
would be a wake-up call for those who are involved
towards environmental and ecological concerns &rtex
more efforts on the activities and initiatives teth to
these particular global concerns and issues.

On the concern of cleanliness, the majority of the
residents agree to maintain the cleanliness oEt@ia
River as reflected in Table 7. Out of the 21 resjmos
of the study, 13 believe that the government dfti
should maintain and sustain whatever activitiesjquts,
and initiatives pertaining to the cleanliness & thver.
The clean river shall generate many benefits like

Frequency Percentage
Yes 15 71
No 6 29
Total 21 100

The majority of the respondents believe that
reasonable protection of Egafia River gives them
sustainable livelihood because the river is comsidi@s
the only source of their income. The major occigpat
of the respondents is fishing, therefore, they ddpen
the river as their source of income to feed the bem
of their families. Data are shown in Table 10.

Table 10 The residents agree that reasonablegtinyie
of the Egafia River shall provide them sustainable

abundant fish and marine organism which make the
area/place bio-diversified. Other pollutants arghuy
metals could be avoided if cleanliness is in place

properly maintained and monitored.

Table 7 Government officials have to maintain the

cleanliness of the Egafia River

Frequency Percentage
Yes 13 62
No 8 38
Total 21 100

livelihood
Frequency Percentage
Yes 20 95
No 1 5
Total 21 100
Table 11 reveals that the residents have

demonstrated some actions to protect and preserve
Egafia River situated at Sibalom, Antique, Philiggin
(17, 81%). Majority of the respondents (18, 86%)eagd

that the management and protection of the riveulsho

be supported by every individual of the place, thésp
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believed that different stakeholders should take
initiatives  in  maintaining the cleanliness and
biodiversity, and sustaining marine life can be elamd
monitored through strict implementation of govercan
and policies on management and protection of ther.ri

Table 16 Summary of the activities/advocacies
leading towards understanding and implementation of
policies regarding the protection of Egafia River at

Sibalom, Antique, Philippines

Data are shown in Table 12, Table 13, and Table 14.

Table 11 The residents show positive action togmtot
and preserve Egafia River

Frequency Percentage
Yes 17 81
No 4 19
Total 21 100

Table 12 The residents believe that the manageameht

protection of Egafia River should be supported by

everyone
Frequency Percentage
Yes 18 86
No 3 14
Total 21 100

Table 13 The residents believe that the different
stakeholders should take initiatives in maintairtime
cleanliness and biodiversity of Egafia River

Frequency Percentage
Yes 19 90
No 2 10
Total 21 100

Table 14 The residents agree that supporting

Item

The respondents believe that clean
diverse river is an indication of gog
environment.

ad
d

100

R
1

Supporting governance and policy
management of Egafia River can sus
the marine life.

pRA0
ain

95

Reasonable protection of the Egag
River shall provide sustainab)
livelihood.

20
e

95

Believing that the different stakeholde

should take initiatives in maintaining the
cleanliness biodiversity of Egafia Rivey.

r$9

90

Believing that the management 4
protection of Egafia River should
supported by everyone.

ndi8
be

86

There should be protection mechani
in order to preserve and protect
Egafa River.

i3]
he

86

Residents are knowledgeable t
penalty shall be given to those who w
destroy the Egafia River.

ndis
ill

86

Residents should show positive action
protect and preserve Egafia River.

jie74

81

Residents know how to identify th
wastes situated at the river.

v

81

The locals/residents participate in {
protection of the river.

h&5

71

10

Barangay officers shall initiate th
management schemes for differe
stakeholders in order to protect t

governance and policy on management of Egana River
can sustain the marine life

Egafa River.

€l4
ent
he

67

11

The government

officials have

Frequency Percentage
Yes 20 95
No 1 5
Total 21 100

maintain the cleanliness of Egafia Riv

a3
er

62

12

The municipality ~ should havi
procedures regarding protection of t
river.

e5
he

24

13

Most of the respondents believe that clean and
diverse river is an indication of good environmerttis
concern should be the first priority of the offisiaf the
municipality of Egafia situated at Sibalom, Antique,
Philippines towards environmental governance and

Posters/markers/bulletin - boards
properly labeled regarding the protecti
of Egafia River.

arg

on

14

14

Residents are aware that there is
educational campaign regarding
preservation and protection of Ega

he
fa

River.

10

15

implementation of policies on the protection of theer.
The least prevalent activity is the educational paign
regarding the protection and preservation of thverri
The respondents perhaps believe that these agsiviti
should be enjoined by everyone especially the &ach

parents, students, tax payers, municipality offcemd
government officers (DENR, BFAR, & MFARMC).

diverse river is an indication of good environment

Frequency Percentage
Yes 21 100
No 0 0
Total 21 100

Table 15 The residents believe that clean and

26

The data shown in the summary (Table 16) reveal
that the municipality of Sibalom, Antique shouldvei
emphasis and attention on the three (3) areasasiie
following: (@) educational campaign regarding the
preservation and protection of Egafia River, (b)
posters/markers/bulletin boards regarding the ptime
of Egafia River, (c) the municipality should have
procedures regarding the protection of the river.
Moreover, the members of the council on environmlent
protection should also notice the following: (a)
government officials have to maintain the cleardmef
Egafia River, (b) Barangay officers shall initiatee t
management schemes for different stakeholdersdi@ror
to protect the Egafia River, and (c) the localierdis
participate in the protection of the river.
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The most prevalent understanding of environmental *It must be cleaned from waste and garbage and
governance and implementation of policies on the stop illegal fishing activities;
protection of Egafia River situated at Sibalom, dun, *Stop cyanide practice and using electricity in
Philippines is “clean and diverse river is an imdicn of fishing;
good environment.” This is the most prevalent resgo *Gusto ko matinlo ang suba para maka kuha kami
among the respondents. This is an indication thett rof isda (I want the river to become clean so thatn gat
the respondents wanted their river to be properly fish);
monitored by authorities concerned. This monitoring *The local officials are neglecting the river.
leads towards cleanliness of the river in ordeadbieve
the standards of bio-diversity. Many respondents 7. CONCLUSIONS
believed that when the river is bio-diversified uatant
stock of fish shall be observed, and other marine The majority of the respondents of the study
organisms are thriving in the river. believed that Egafa River should be protected and
monitored in order to safeguard its cleanlinessesth
indicators lead to clean and well-preserved envirent.

The residents of Barangay Egafia at the
Municipality of Sibalom, Province of Antique,
Philippines were aware that education regarding the
protection of the river should be enhanced andreath
Qualitative data through comments and suggestions
shared by the respondents of the place are indgato
their environmental understanding and reflectiomaiv
the government officers implemented the environalent
policies pertaining towards river's protection and
preservation.

8. RECOMMENDATIONS

Based on the results and conclusions of the study,
the following recommendations are advanced:

(1) The ideas and data reflecting the understanding
of environmental governance and implementation of
policies on the protection of Egafia River shallthe
major concern and focal point of discussion amdrg t
government officers of the Municipality of Sibalom,

. . Province of Antique, Philippines.
Comments, suggestions, remarks, and observations (2) Major concerns pertaining to the protection of

regarding  the  environmental ~protection and gqapa River shall be initiated and participated they

implementation of policies on Egafia River situa&d  ifferent sectors especially the teachers, stugdents

Sibalom, Antique, Philippines parents, residents, and government officers of the

Sibalom, Province of Antique, Philippines.

. i (3) Parallel studies shall be conducted to detezmin
Prevent the Garbage coming from other ower “areas of concern and issues towards the

barangays; environmental understanding and protection of the

*Local government should prevent the residents gqara River situated at Sibalom, province of Argiqu
from other barangays of throwing their garbage and Philippines.

plastics to the river especially waste from piggery
*No concrete programs to preserve and protect theg  AcKNOWLEDGMENTS
river; '
*Amo gid daad ka importante sa amon ang katinlo

5 X ; ; . The authors would like to acknowledge the support
sang Egafa River (The cleanliness of Egana River ISyiven by the administration, faculty members, and

very importanttous);, students of JBLFMU-Molo, lloilo City, Philippinesof
*Put Projects to Egana River; this study.

*Stop illegal fishing and electrifying the fish;
*Burugan naton para ang officials sang banwa ;7 REEERENCES
makabulig sa katinlu-an sang Egafia River (help the

municipal officials of the town towards the cleaelss of [1] AGARWAL, K.C., Environmental Biology Nidi
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*No effort from the municipality;
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*Help us to protect the river;
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*Stop polluting the river;
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ENGINE ROOM SIMULATOR (ERS) TRAINING COURSE: PRACTICABILITY AND
ESSENTIALITY ONBOARD SHIP

ALIMEN A. ROLANDO
John B. Lacson Foundation Maritime University, Ripines
ABSTRACT

This study determined the essentiality and pralilita of the Engine Room Simulator Training Courseboard
ship among special program cadets of JBLFMU-Mdlaild City, Philippines. This employed the qualitat research
method where data are gathered through an interaiehthe subjects were the special program cadetshad taken
the ERSTC and had undergone apprenticeship onlawardernational vessel. The participants wergéhg10) engine
cadets of the special program specifically the Nagtan Ship-owners Association (NSA) Cadets of JBLFMolo,
lloilo City, Philippines taking up marine enginesagi which had taken the Engine Room Simulator TmgirCourse
(ERSTC) and had undergone apprenticeship onbodednational vessel. As whole, the ERS Training Geuis
essential onboard ship in a manner, that most efvikssels are computer based or UMS. It gives bds& and
knowledge on the operations and functions of thehimeries and equipment in a specific system ormhogives
experiences on how to trouble shoot and rectify anadke the mastery of operating procedure easysl&ging and
stopping of the main engine, synchronizing of gatws. Furthermore, ERS Training Course is vergtirable on the
UMS vessels and essential on the manned machimpegeswhen taken as whole. As such, the machinariés
equipment, operation and functions are the sameardbeven though the positions are less complicatedhe
simulator that it is fixed and organized. Lastlyisi applicable onboard regardless on the typasss$el, kind of cargo
carried, and mode of operations.

Keywords. Engine Room Simulator Training Course, UMS, onbdeathing, engine officers.

competent in using these machineries one must gader
1. BACKGROUND AND THEORETICAL trainings, seminars and special courses that could
FRAMEWORK OF THE STUDY comply with the standards of these vessels.
With the rapid development of technology, a new
At the time that man started discovering things and better training course is introduced which gitee
around him, many innocent people were amazed.new generation of marine engineers the idea and
Starting from the discovery of fire upon the igoitiof knowledge with the usage of these technologiesh Suc
two stones that creates flame, to the invention ofcourse is known as the “Engine Room Simulator
gunpowder by the Chinese people. Training Course.” The ERSTC is an upgrading course
After several years of evolution, technology had offered by a school to the future Engine officerthvthe
created a great change in life on land and in waien functions and usage of the machinery and equipriment
had created highly complicated gadgets, thethe engine room and also enhances the abilities and
development of machines, treatments in the field of competency of the engineers.
medicine, and in science and technology.
Now, even on board the ship technology had really |ndependent variable Dependarigble
affected the life of many seafarers. Just imadneekind
of ships 30-40 years ago. During those times ekiargt
was being done manually. For example, when an alarm
is heard everybody must go down the engine room to
trace the exact place where a deficiency is spoBed
now, even inside one’s cabin, one can immediatalgkt
the place where the alarm started. Because of the Courst
sophistication of technology, most internationassads
are under a special operational system, which dehyi
known as the “UMS” or the Unmanned Machinery
Space. This system helps most marine engineerise_dio t 5  STATEMENT OF THE PROBLEM
work easier. Through this system, they are noigeblito
monitor everything in the engine department frometi
to time. If the crew on duty can already stay iesideir
cabin while doing their duty at the same time dnithe
alarm is heard they can immediately determine wttere
alarm is coming from.
With the continuous development of technology,
ships became complicated and highly powered witir th
machineries and gadgets. And so, in order to be

*Type of Vessel Practicability of ERS

*Kind of Cargo carried Training Course

*Mode of Operation

*Number of Months on Board Essentiality of ERS Training

Figure 1 Practicability and essentiality of ERSimirag
Course

This study determined the essentiality and
practicability of the Engine Room Simulator Traigin
Course onboard ship among special program cadets of
JBLFMU-Molo Inc. This study also aimed to answeg th
following questions:

1. Is the Engine Room Simulator Training Course
essential to special program cadets of John B.dracs
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Foundation Maritime University (JBLFMU)-Molo Inc. The participants were chosen randomly and the
when taken as a whole? interview technigue was employed because the
2. Is the Engine Room Simulator Training Course researchers chose the qualitative type of reseasihg

essential to special program cadets of JBLFMU-Molo a qualitative-questionnaire made by the researciueds
Inc. when grouped according to a) Type of Vessgl; b approved by the adviser.
Kind of Cargo Carried; c) Mode of Operation?
3. Is the Engine Room Simulator Training Course 7. RESULTSOF THE STUDY
practicable to special program cadets of JBLFMU-d/0l
Inc. when taken as a whole? The interviewee number one (1)’'s answers on the
4. Is the Engine Room Simulator Training Course question asked by the researchers were shown ite Tab
practicable to special program cadets of JBLFMU-®1ol 1. Interviewee number one (1) has already taken the
Inc. when grouped according to a) Type of Vessgl; b ERSTC (Engine Room simulator Training Course) and
Kind of Cargo Carried; c) Mode of Operation? boarded an Oil-Chemical tanker vessel for ten (10)
5. How does the Engine Room Simulator training months carrying finished products of oil like gase|
Course help the special program cadets of JBLFMU-LPG, LNG, etc. The mode of operation of machinery i

Molo? unmanned machinery space (UMS). For him, the
ERSTC is very essential and practicable onboardher
3. SIGNIFICANCE OF THE STUDY reason that most of the vessels today use UMS. The

simulator gives him knowledge and basic ideas ef th
The researchers believed that this study is baakfic correct procedures in operating machineries arfdrdifit
to the following: systems which are carried onboard. It made him
JBLFMU community and Administrator. This shall familiarize because the machineries onboard are the
be the basis in enhancing and promoting the quafity same in the simulator but some fittings are nonébin
education and learning among marine engineeringhis vessel.
students, specially the special program cadets ambo The results gathered by the researchers on the
ship. interviewee number two (2) were shown in the follogy
JBLF Training Center. This will give an insight sections. Interviewee number two (2) has alreaéigrta
about the essentiality and practicability of thegige the ERSTC and boarded a General Cargo Vessel
Room Simulator Training Course onboard a ship in carrying bulk, ore, etc. for almost eleven (11) then

improving the quality of learning and training. The mode of operation of the machineries is UMS.
Students. They will be able to appreciate and give The data gathered from the interviewee number
more importance to the Engine Room Simulator three (3) were shown on the following sections.
Training Course on its essentiality and practiéggbil Interviewee number three (3) has already taken the
onboard ship. Also this will give an idea about #zad ESRTC and boarded a Tanker vessel for almost @n (1
course. months carrying LPG, LNG, etc. The mode of operatio
For Future Use. This will give information about of machineries is UMS.
the Engine Room Simulator Training Course, on its Interviewee number four (4) has already taken the
essentiality and practicability onboard ship to the ERSTC and boarded a General Cargo Ship for almost
researchers who find interest to pursue the sanagy.st ten (10) months carrying all forest products likenber,
wood, etc. The mode of operation of the machineges
4. RESEARCH DESIGN manned machinery space.

The results gathered by the researchers from the
This employed the qualitative research method interviewee number five (5) were shown in the faflog
where data are gathered through an interview amd th sections. Interviewee number five (5) has already

results were compared. undergone an ERSTC and boarded a Bulk vessel for
almost 11 months carrying ore, bulk, etc. and tloelen

5. THE PARTICIPANTS of operation of machineries is a manned machinery
space.

The participants were the ten (10) engine cadets of The results gathered by the researchers on
the special program specifically the Norwegian Ship interviewee number six (6) were shown in the foilogv
owners Association (NSA) Cadets of JBLFMU-Molo sections. Interviewee number six (6) has alrea#tgrta
Inc., lloilo City taking up marine engineering, whi the ERSTC and boarded a General Cargo Vessel
have taken the Engine Room Simulator Training Geurs carrying bulk, ore, etc. for 12 months and 2 daise
and have undergone apprenticeship  onboardmode of operation of the machineries is UMS.

international vessels. The results gathered by the researchers from
interviewee number seven (7) were shown in the

6. DATA GATHERING INSTRUMENT AND following sections. Interviewee number seven (7% ha

STATISTICAL TOOLS already taken the ERSTC and boarded an Oil Chemical

Tanker carrying palm oil, gas oil and molasses for

The research procedure involved the preparation ofalmost ten (10) months. The mode of operation ef th
the study instrument, choosing the participantsada Machineries is UMS.
processing and analysis.
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The results gathered by the researchers on To Instructors and Assessors of the ERSTC of JBLF
interviewee number nine (9) were shown in the Training Center, they should be strict to the stida
following sections. Interviewee number nine (9) has assessing and must improve their teaching skills.
already taken the ERSTC and boarded a General Cargo  In addition, students must take the ERS seriously s
Vessel carrying pulp and different kinds of mefais12 that they could learn more about the operations and
months and 8 days. The mode of operation of thefunctions of the different machineries onboard.
machineries is manned machinery space.

The results gathered by the researchers onl0. REFERENCES
interviewee number ten (10) were shown in the
following sections. Interviewee number ten (10) has [1] BARIA, R.O., Electronics Technology As A Subject:
already taken the ERSTC and boarded an Oil ChemicalAttitude and Performance Among Marine Engineering
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VIEWS TOWARDS SUSTAINABLE ENVIRONMENT ON GLOBAL WARMING
MITIGATION: SILVER POMPANO STUDY OF JBLFMU-MOLO

ALIMEN A. ROLANDO, PADOR L. RALPH,’ORTIZO D. CICERO*ASPIRACION G. JOHN
123430hn B. Lacson Foundation Maritime University, Philippines
ABSTRACT

The present study was conducted to determine tbesvion sustainable environment towards global wagmi
mitigation by employing the Silver Pompano as aicudture study of JBLFMU-Molo, lloilo City, Philipipes. This
study employed descriptive the quantitative-quilitamethod of collecting data. Respondents ofduely were the
faculty members of the university who were engaigethe mariculture project of the university. Résukvealed that
the mariculture project is an attempt to deal whth environment and global warming mitigation issuspportunity to
engage in the global warming mitigation activitizeliplanting mangroves around the pond, to deal withicular
species of fish; sources of global warming mifigataccording to the perception of the respondargshe following:
news from media, lectures/talks from internatioaal national seminars/conferences, school tea¢hesgructors /
environmentalists, family members, friends, andspeal observation; the perceived causes of globmimmng
problems were due to man’s act of negligence, wegiementation of environmental-protection policieg the
concerned agencies, insufficient knowledge of tloasttuents involved, and natural occurrences; sahéhe
respondents were not engaged in this activity; aedpnts have been engaged in environmental iniistactivities
aside from the Silver Pompano Mariculture activibvards global warming mitigation endeavours sush teee
planting program, information and education on glotwarming, solid waste management information ejriand
energy conservation activity; respondents were vatdd by the following reasons: belief, desire éphand concern
for the environment; respondents wanted to becomentbers only” in any of the activities towards airsble-
environmental global warming issues. Silver Pomp&fariculture opens opportunities for learning eowmimental
issues and problems.

Keywords: Sustainable environment, mariculture, Slver Pompano, and global warming mitigation.

1. INTRODUCTION protect the environment, there has to be willingntes
adopt responsible environmental behavior among the
The Philippine is a biodiversity hotspot and mega constituents of the community. In the same veir th
diversity area vulnerable to climate change. Clamat study of Tan (2009) strongly cited that environnaént
change is expected to exacerbate the various esress education is a tool in creating the needed change.
facing the different ecosystems and large popuiatiof Mitigation is identifying the cause of the changing
many species of the Philippine archipelago. Marine condition. After identification of the problem, auot
species could be lost due to the synergistic effeét  based on the cause is very important.
climate change and habitat fragmentation (Lascd020 Sustainability does not simply mean whether
Peras, et al. 2008). Moreover, the study of Pe282() something can last. It addresses how particuléiaiivies
stressed that the climate change phenomenon Ig tixe can be developed without compromising the
change the world landscape as well as the compnsiti development of others in the surrounding envirortinen
of the lives that presently dwell upon it. now and in the future. It enables people to adand
Responses to climate change have been traditionallyprosper in the increasing complex environment.
organized in the attempts of reducing the risks andSustainability involves a way of thinking that is
improving society’s resilience, increase climate integrative, holistic, and ecological (Hargreaves$i&k,
variability, and long term climate changes (Medrano 2003).
2010; Chou, 2010; Baasco (2009). These things were  Another indicator of successful global mitigation
supported by Medrano (2010), stating that adaptatio = management is the collaborative effort. Mirasol &ads
climate change is not a technical challenge, bet that (2008) suggested that collaborative efforts to ehi
involves society in its broadest sense. The majle of good environmental management shall be pursued

the society is very vital to address problems avbal among academic, hon-government organizations
warming and climate change because society is(NGOs), and local government units (LGUs). As a
composed of learned individuals. maritime university, most of the initiatives andiaities

In the study of Tumala (2009), it was stated that on environment geared towards collaboration with
advocates of environmental and ecological concernsdifferent stakeholders, especially LGUs.
should organize a crusade intended for global wagmi In response to the call of resolving constraints in
mitigation activities that have relationship witlatore. global warming, the maritime university, speciflgal
These activities should bring change in human hebav ~ JBLFMU-Molo embarked in this mari-culture study.
in order to lessen the collective impact of theursit This investigation brought opportunities to the uiae
environment. It was mentioned in the study that to members and students to experience the essence of
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dealing with global warming mitigation issues and
problems. Furthermore, it enabled the faculty membe

change, keeping in mind that such obviously reflect
different ecological, development and cultural ites,

and students to explore and commune with theand agenda for problem solving. The advocatesssdes
environment and experience the effect of global that the tools of assessment and techniques ofsisal

warming to the marine-pelagic species of fish knagn
Silver Pompano.

need to be placed in more holistic frameworks in
response to global warming and climate changehén t

The Silver Pompano is an Indonesian marine finfish light of the identified frameworks on global warmin

and scientifically known as Trachinotus blochii,
Lacepede. It is a pelagic and active species sheaisy to
domesticate and culture in tropical marine watdise
Silver Pompano belongs to the Carangidae (trexaaily
jacks) and lives in the coral reef areas of lesnti
meters depth (Juniyanto, Akbar, and Zakimin, 2008).
lives in the open sea and is found in the Atlartidian
and Pacific oceans. Juvenile Silver

estuary water. At the juvenile stage they tend roug
together, becoming solitary as adults (Juniyantdyak,
and Zakimin, 2008).
invertebrates are the main natural food of this fis

Pompano areb.
commonly found in sandy areas or near sandy-clay

Sand molluscs and other sustainable environment

mitigation, this study was conceived by the redesis

to determine the different issues and views on
sustainable environment global warming mitigation

among the faculty members and students who were
involved in the Silver Pompano Mariculture study of

JBLMFU.

STATEMENT OF THE PROBLEM

The present study determined the Silver Pompano
as a mariculture study of JBLFMU-Molo and views on
towards global warming
mitigation. To understand the study, the following

(Perez, 2010). It was introduced from Taiwan, China questions were advanced:
because it is the most popular species cultured in(1) What are the ideas of the respondents aboudr Siv

Taiwan, but it is also found in Indonesian watérsakes

3 years for the fish to mature as broodstock (Jantiy,
Akbar, and Zakimin, 2008). As the fish grows fastla
fetches a good market price it has a good potefural
aquaculture in the Asia-Pacific. This particulaesps of
fish enabled the faculty members to establish m#cie
fishpond at Villa Corazon, Nueva Valencia, Guimaras
Philippines. This study of JBLFMU-Molo offered
opportunities to the students and faculty members t
engage in the sustainable environmental global \waym
mitigation activities.

2. CONCEPTUAL FRAMEWORK

Pompano study in relation to sustainable-envirortmen
global warming mitigation?

(2) What are the environmental problems observed by
the respondents in their participation in the Silve
Pompano mariculture study of JBLFMU-Molo as an
entire group?

(3) What are the sources of environmental global
warming information shared by the participants in
engaging in the Silver Pompano Mariculture study?

(4) What are the causes of the environmental pnable
as perceived by the respondents in joining with the
mariculture study?

(5) Are the respondents engaged in the ecological,
environmental-friendly and sustainable-global wangni

The present study included independent variablesmitigation initiatives?

consisting of respondent-related factors such gg, a
gender, and classification. Moderating variablduded
the Silver Pompano mariculture study of JBLFMU-

(6) What are the groups that influenced the reseotsd
to the practices of environmental-sustainable dloba
warming mitigation initiatives?

Molo. The dependent variable was the views towards(7) What are the sustainable initiatives condudtedhe

sustainable environment on global warming mitigatio

3. THEORETICAL FRAMEWORK

respondents to help mitigate the problems in global
warming?

(8) What are the dominant motivating reasons inifmj

this sustainable environmental global mitigation

The present study was anchored on the studyactivities/initiative of maritime university?
conducted by Pareja, Buenaventura, and Eusebi®(200 (9) What are the types of involvement engaged lgy th

titted “Global Warming Mitigation Initiatives thragh

respondents in this sustainable environmental ¢loba

Sustainable Opportunities and Challenges of the Onewarming issue?

Million Trees and Beyond: Project of De La Salle,
Philippines.” This study emphasized that dealinghwi
global warming mitigation initiatives need a leaxqiby
doing approach, collaborative activities, involvernef

(10) What are the roles preferred by the respoisdent
addressing the  sustainable-environmental  global
warming mitigation activities/initiatives?

(11) What are the qualitative views of the resparsie

educators, and community partnership. These are thedbout the sustainable environmental global warming

indicators of activities leading towards sustaieabl
environment on global warming mitigation.

Another framework employed in this study was
derived from the study titled “Slowing Global Wangi
Mitigation Strategy for the Developing World”

mitigation?
6. SCOPE AND LIMITATION OF THE STUDY

The scope of the present study was to determine the

conducted by Pachauri and Barathan (2010). TheSilver Pompano as a mariculture study and views on

framework focused on mitigation strategies. These
strategies suggested the need to
environmental strategies in order to mitigate ctiena
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project at Villa Corazon, Nueva Valencia, Guimaras, open-ended items on the “Silver Pompano Mariculture

Philippines. Study and Views towards Sustainable Environment
Global Warming Mitigation.” This data-gathering
7. MATERIALSAND METHOD instrument consisted of qualitative questions oe th

activities, practices, beliefs, preferences, ideasd
This study employed the descriptive quantitative- views on sustainable environment on global warming
qualitative method of collecting data. Quantitativ mitigation. Maritime faculty members were utilized
method is explained by (Alimen, 2010) by statingtthy respondents and were involved in the environmental
mystery and expressiveness of numbers, what isproject. They were interviewed with regards to
inexpressible can be expressed, indescribable @n benvironmental campaign-activities towards global
described, and what is reasonable to expect can beavarming mitigation.
predicted, or a logical conclusion to a series \#ngs
can be inferred. Statistics is a language that speak 10. QUANTITATIVE STATISTICS
where other tongues are mute. Words cannot exghiess
concepts that have been reserved for eloquence and The appropriate quantitative statistics used is thi
expressiveness of statistics alone. study were frequency count, percentage, proportad,
This study employed the quantitative method by rank. No inferential statistics was employed in shely.
employing appropriate statistical tools to descrérel
determine views on sustainable environmental globalll. RESULTSAND DISCUSSION
warming mitigation that were used as qualitative
information, views, and ideas that warrant the ltesof The ideas of the respondents about the Silver
this study. Pompano study in relation to environment and global
Aside from the quantitative method, the present warming mitigation are stated in the following
study also considered the role of qualitative mafle statements: (1) the Silver Pompano (TrachinotusHiip
investigation. The researchers also utilized qaiie mariculture was an attempt to deal with the envitent
method because it is endlessly creative and irgtver. and global warming mitigation issues (39, 50%), i(2)
The researchers were not just left with the fiedasl unveiled the principle of ecological-sound marinéure
mountains of empirical materials and then easilftenr  through understanding of natural ecosystem such as
up their findings. Qualitative interpretations are natural inflow of energy and resources (f = 15, 2008)
constructed because the researchers created adigld opportunity to engage in the global warming mitigat
consisting of field notes and documents for thddfie activity like planting mangroves around the pone (1,

(Plath and Sanjek, 1990 as cited in Alimen, 2010). 15%), (4) it dealt with this particular species figh that
is believed to have promising potential in the rhidf
8. RESPONDENTSOF THE STUDY climate change and global warming problems (f = 6,

10%), (5) it presents relationship between DO a@2C
Respondents of the study were maritime (f =4, 5%).

seafarers/instructors and students who had beefvat It is simply shown that the respondents perceived
in the Silver Pompano Mariculture Project of JBLFMU the study as a way to study the environment androth
(Table 1). Data are shown in Table 1. factors related to global warming mitigation. Silve
Pompano is a suitable candidate for marine finfish
Table 1 aquaculture in the environment because it can dtder
Distribution of the Respondents water quality problems, easily adapt to the envitent,
Category Freguenc | Percentage and can grow fast. _ _
y Waste management is perceived as an
A. Entire Group 75 100 environmental problem by the respondents in thee8il
B. Age Pompano study. According to the respondents, tiseae
Above 41 yearsold | 29 39 need to look into the system of the generation,
21-40 years old 26 34 collection, storage, transport, separation, pragss
20 & below years old | 20 27 treatment, and disposal of solid wastes dump irséfze
Total 75 100
C. Gender 11.1 Sources of Global Warming Mitigation as
Male 41 55 Perceived by the Respondents
Female 34 45
Total 75 100 . . .
D. Classification of In this particular section of the study, the soarcé
Respondents global warming mitigation according to the perceptof
Student 29 39 the respondents are the following: (1) news frondiae
Faculty 46 61 (f =20,27%), (2) lectures/talks from internatioaald
Total 75 100 national seminars/conferences (f = 14,19%), (3psth

teachers/instructors/environmentalists (f = 12,1,604)
family members (f = 11,15%), (5) friends (f = 107438
and (6) personal observation (f = 8,10%).

9. DATA-GATHERING ISNTRUMENT

The data-gathering instrument contained ten (10)
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11.2 Causes of Global Warming

aside from the Silver Pomapano Mariculture towards
global warming mitigation endeavours. These are the

The respondents identified the perceived causes offollowing activities: (1) tree planting program #f 26,

global warming problems as the following: (1) maa&t

of negligence (f = 25,33%), (2) weak implementatadn
environmental-protection policies by the concerned
agencies (f = 21,28%), (3) insufficient knowleddete
constituents involved (f 15,20%), (4) natural
occurrences (f = 14,19%).

11.3 Response in Dealing with Environmental-Friendly
Global Warming Initiatives

The majority of the respondents (f = 55,73%) in the
study were doing environmental-friendly global
warming activities and some of the respondents 165
20%) were not engaged in this activity. Very few of
them (f = 5,7%) were not certain if they were ngall
conducting environmental-friendly global initiatsveor
activities. The result is very favorable with thedy of
Milan (2010), who mentioned that there is an urgent
need in our country to train future leaders whd wirk
to ensure the sustainability of our life supporstem.
The result is a positive indicator that the respons of
the present study are potential environmental lesadied
have the characteristics to look at environmenbigms
in the light of their own experiences and moraluesl,
committed to leverage their areas of expertiseetdize
sustainable development in their profession andapei
lives, can exercise leadership in fulfilling social
responsibilities, are protective and restorators trod
environment, and promoters of sustainable addiwiti

11.4 Groups that Influenced the Respondents to Practice
Environmental-Global Warming Initiatives

The different groups that influenced the practi€e o
environmental-friendly  global warming initiatives
according to rank: (1) members of the family (f 8, 1
24%), (2) school teachers/instructors (f = 15,20¢8),
mediamen ( f = 12,16%), (4) church members (f = 11,
15%), (5) non-government organizations (f = 10,13%)
and (6) local government units (f = 9,12%). Theadat
simply show the significant role of family membens
persuading or influencing individuals to engage in
environmental-global warming mitigation initiatives
This may be because of the characteristics of tigrfe
families as being caring, trusting each other,
understanding, and closely-bonded whether in hasgin
or in sorrows. The second significant group is stho
teachers/instructors. This is true when dealingh wlite

35%), (2) Information and education on global wargni
(f = 19,25%), (3) solid waste management informatio
drive (f = 16,21%), (4) energy conservation acjiviff =
14,19%).

11.6 Reasons that Motivate in the Involvement at
Sustainable Global Warming Activities

The results revealed that the respondents were
motivated by the following reasons: (1) belief diet
importance of environment (f = 30,40%), (2) want to
help (f= 24,32%), and (3) concern (f = 21,28%). kafs
the respondents cited that they “believe it is ingoat”
to get involved in the sustainable-environmentalbgl
warming. This simply means that most of the
respondents are persuaded by the importance idshe
on global warming. These sustainable-environmental
global warming issues are the “truth” of the preegame,
which if not properly given attention will bringammatic
impacts and effects to all, especially to environtne
loving people.

11.7 Roles of the Respondents in the Global warming
issues

One of the organizers is the second reason (f =
23,31%), and the least is the chief organizers @0F
26%). Respondents thought that to become the chief
organizers would mean they could not relax anymore,
they would have so many things to do, and thisaiknt
responsibility and accountability. Therefore, th&tyun
from becoming members to be the major players. They
are satisfied to become one of the organizers or
initiators. Although some of them confessed thmetyt
have the expertise and capabilities. To becomet fron
liners, they need ability, time, and expectatiordtothe
necessary things towards the attainment of global
warming mitigation efforts. This role becomes even
more pronounced when they ensure accountability
towards environmental safety and sustainable-
environmental management practices.

11.8 Types of Involvement Wanted by the Respondents

The results of the study revealed that most of the
respondents wanted to involve in the “planning=#5,
60%) of sustainable-environment global warming, som
of the respondents wanted to be involved in

protection of nature and environment. Teachers are‘implementation” (f = 20,27%), and only few wantt

always in the front line in advocating sustainable-
ecological environmental warming mitigation acfiedt
The media are the next group because of their dégab
to disseminate the information and news in their
respective stations.

11.5 Environmental
Respondents

Initiatives Participated by the

be involved in “recruitment” (f = 10,13%).

11.9 Views of Respondents on Slver Pompano towards
Mitigating the Effect of Climate Change

In engaging with this study, the respondents lehrne
the following views of sustainable environment on
global warming mitigation:

It opens opportunities for learning the followir{g)

The respondents of the study revealed that theydisadvantages in fishing in the open sea duringtierr

have been engaged in environmental initiatives/diets
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resulting to salt water intrusion, and (c) more daand (5) The majority of the respondents in the studyewe
water catchments are being constructed to bufferdoing environment-friendly global warming activiie
changing rainfall patterns; while some of the respondents were not engagehlisn t
The Silver Pompano is suitable to cultivate, activity. Few of the respondents were not certhihéy
adaptive to the tropical marine waters of the Phihes, were really conducting such initiatives or acteti

as the temperature increases due to global warming; (6) The different groups that influenced the praetof
The fish can tolerate temperature up to 31 degreeenvironment-friendly global warming initiatives

centigrade and increasing salinity from 30-32 g of according to rank: members of the family, school

the effects of global warming; teachers/instructors, mediamen, church members; non

Aquaculture might lessen the effects of climate government organizations, and local governmensunit
change if programs are created and consumption of(7) The respondents have been engaged in envirdamen
aquaculture products is promoted; initiatives/activities aside from the Silver Pomapa

Patronize produce from the sea and man-madeMariculture activity towards global warming mitidga
aquatic ecosystems rather than depending on ingsistr endeavours such as: tree planting program, inféomat
that help escalate the amount of CO2 and otherand education on global warming, solid waste

greenhouse gases in the atmosphere; management information drive, and energy consemati
Promising potential in the aquaculture industryreve activity.
with the threats of climate change; (8) The respondents were motivated by the following

Mariculture as economic system is part of the large reasons: belief, desire to help, and concern fa th
natural system, while the ecosystem provides ptiotrec  environment.
of the farm/pond from natural storm surges; (9) Most of the respondents wanted to become “mesnbe
Enables to understand the essential of free-flowingonly” in any of the activities towards sustainable-
water that would flow through the system to mite@gat environmental global warming issues. Some of the
extreme heat brought by global warming; respondents wanted to be “organizers” and few ofmied
Effects of variable factors that would interplayttwi  become chief organizers.
environment such as sediment, pollution, weathed a (10) The respondents wanted to involve in the

metabolic wastes; “planning” when it comes to sustainable-environment
global warming, some of them wanted to be involired
12. CONCLUSIONS the “implementation,” and only few wanted to be

involved in the “recruitment” process.

Based on the findings of the present study, the (11) Silver Pompano Mariculture opens opportunitggs
following conclusions were advanced: learning the following: (a) disadvantages in fighin the
(1) The ideas of the respondents about the Silveropen sea during erratic weather conditions, (b) sea
Pompano study in relation to environment and global encroaching of the coastland resulting to salt wate
warming mitigation are stated in the following intrusion, and (c) more dams and water catchmenmgs a
statements: the Silver Pompano mariculture as anbeing constructed to buffer changing rainfall paise
attempt to deal with the environment and global
warming mitigation issues, unveiled the principlé o 13. RECOMMENDATIONS
ecological-sound marine culture through understandi
of natural ecosystem such as natural inflow of gper Based on the findings and conclusions of the study,
and resources, opportunity to engage in the globalthe following recommendations were presented:
warming mitigation activity like planting mangroves (1) Sustain the Silver Pompano Mariculture study in
around the pond, to deal with particular speciesfieh order to have more faculty members and students
that is believed to have promising potential ia thidst understand the effect of global warming and to ssgg
of climate change and global warming problems,tiied  more activities to mitigate the ill effect of thdincate
relationship between DO and CO2 . change.
(2) Most of the respondents engaging in the project(2) Encourage more individuals to get involved iy a
observed the following environmental problems: glob activities on global warming so that more resounsiks
warming/extreme heat, oxygen depletion, air/water be drawn.
pollution, water siltation, and waste management. (3) Conduct more conferences and seminars on global
(3) Sources of global warming mitigation accordieg  warming mitigation advocacies.
the perception of the respondents are the follownegvs (4) Education on global warming mitigation of
from media, lectures / talks from international and concerned individuals shall be considered by the
national seminars / conferences, school teachers fGovernment and private sectors in their strategic
instructors / environmentalists, family membergrfds, management plan.
and personal observation. (5) Add more activities on global warming mitigatio
(4) The respondents identified the perceived caodes projects so that more people will be involved.
global warming problems as the following: man’s att  (6) Design more global warming mitigation activitiso
negligence, weak implementation of environmental- that more members of the family, school
protection policies by the concerned agencies,teachers/instructors, mediamen, church members; non
insufficient knowledge of the constituents involyeahd government organizations, and local governmentsunit
natural occurrences. will be involved.
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(7) Request more tree planting activities, infoliomat
and education on global warming, solid waste Conference on Environmental Educatiah Ateneo de
management information drive, and energy consemwati Davao, Davao City, Philippines, (2010).

activities in school and communities. [11] MEDRANO, W., Responses to climate EENP
(8) Sustain the respondents’ belief, desire to hatm International Conference on Environmental Educatibn
concern for the environment by giving of awards and Ateneo de Davao, Davao City, Philippines, (2010).
recognition. [12] MILAN, P., Who do we consider as environmental

(9) Encourage interested individuals to become alsoleaders?, Published by EENP International Conference
“organizers” and “leaders” when environment global on Environmental Education at Ateneo de Davao, Dava
warming activities are needed. City, Philippines, (2010).

(10) Involve government officials in the “planning” [13] MIRASOL, J. and ITAAS, E.C.|ntegration of
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EFFECTIVENESS OF PROJECT BASED LEARNING ON TRANSFORMING THE GAINS
TO WORKLIFE: A FOLLOW UP STUDY THROUGH MARINE ENGINEERING
DEPARTMENT GRADUATES
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ABSTRACT

As students learn better and easier by actively participating in the learning process, student-centered learning and
teaching environment in engineering programs have become more and more common in higher education. At DEU
Maritime Faculty Marine Engineering Department Project Based Learning (PBL) has been applied to senior class
students. There has been an ongoing debate about the effectiveness of active learning methods and the number of
researches related to the transfer of the skills and knowledge gained by these methods to real life is limited in the
literature. A follow up study has been conducted through project team members two years after their graduation. The
impacts and effectiveness of Project Based Learning on (1) the programme outcomes of marine engineering department
(2)the knowledge, skills and abilities required for ship engineers as listed at “The Occupational Information Network”
and (3)the knowledge areas specified in “Project Management Body of Knowledge” guide have been examined. The
results revealed that there has been positive impact of PBL on the graduates during their work life.

Keywords: Project Based Learning, SolarSplash, Green Energy, Marine Engineering

1. INTRODUCTION

The recent trends in the world of professional work
as well as the academic world demand that the under
graduate, when having completed higher education, have
been equipped with general intellectual abilities and
perspectives, higher order cognitive abilities and general
personal competencies to be activated at interpersonal
relations, getting involved in teamwork, problem-
solving, decision-making, effective communication and
leadership[1].As students learn better and easier by
actively participating in the learning process, student-
centered learning and teaching environment in
engineering programs have become more and more
common in higher education. Team project-based
learning has been introduced and is increasingly used as
a teaching and learning method in higher education to
promote knowledge building through social interaction
[2].

As the dynamics of working environment change,
education and training methodologies that prepare
students for real life have to change and adapt
themselves. Feller explained the differences between the
old and new paradigm of teaching (See Tablel). In the
new paradigm students are involved in construction of
the knowledge, the aim of the instructor is to develop
students’ competencies and talents rather than to classify
and sort students and cooperative learning is applied
instead of competitive learning, instead of transferring
knowledge from faculty to student, knowledge is jointly
constructed.

2. ACTIVE LEARNING IN DEUMF
Maritime transportation is a complex and dynamic

socio-technical system formed by technology,
environment, people and organizational structures.
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Table 1Theold and new paradigm of teaching

Old paradigm | New paradigm
Knowledge | Transferred Jointly constructed
from faculty to | by students and
students faculty
Students Passive vessels | Active constructor,
to be filled by | discoverer
faculty’s transformer of own
knowledge knowledge
Faculty Classify and Develop student’s
purpose sort students competencies and
talents
Relationships | Impersonal Personal
relationship transaction among
among students | students and
and between between faculty and
faculty and students
students
Context Competitive Cooperative
/individualistic | learning in
classroom and
cooperative teams
among faculty
Assumption | Any expert can | Teaching is
teach complex and
requires
considerable
training

Source: (Fellers, 1996) [3]

In this multi-dimensional, multi-disciplinary and
dynamic environment, the aim of maritime education
and training is not only to give trainees basic technical
knowledge to perform pre-designed routine and
standardized objectives, but also to improve their critical
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thinking, decision-making and problem-solving skills,
social intelligence and moral motivation[4].Maritime
education has to focus more on team-spirits, group
success, asense of collaboration, becoming involved with
and helping one another[1].

Student-centered active learning methods have been
used at DEU Maritime Faculty since 2002, including
miscellaneous methods ranging from problem-based
learning to task-based learning.The education strategy of
Maritime Faculty is to empower students and to provide
the students with certain proper knowledge, supported by
desired skills and profound attitudes that they will need
in their future professional careers and also give them
the ability to respond quickly to changes in technology,
operations, practices and procedures on board and
ashore. DEUMF accepts active learning as a valuable
and reliable method to achieve these aims and to comply
with the requirements of STCW/78 and 2010 Manila
amendments.

Project Based Learning (PBL) isa systematic
teaching method that engages students in learning
essential knowledge and life-enhancing skills through an
extended, student-influenced inquiry process structured
around complex, authentic questions and carefully
designed products and tasks [5]. Shortly we can
definePBL as a model that organizes learning around
projects. PBL not only enhanceslong-term retention of
knowledge but improves non-technical skills of students.

Projects are complex tasks, based on challenging
questions or problems, that involve students in design,
problem-solving, decision making or investigative
activities; give students the opportunity to work relativel
yautonomously over extended periods of time; and
culminate in realistic products or presentations[6]. PBL
can cover a spectrum ranging from brief projects based
on a single subject to year-long and multidisciplinary
projects. The projects are specifically designed to cover
situations that are typically encountered in the world of
shipping industry and to raise students’ awareness of the
application of managerial principles to industrial and
commercial problems. The overall aim is to simulate
situations that require solutions by small project teams
[7].

The graduates of the Marine Engineering
Department are employed as officers on board merchant
vessels, in charge of supervising and coordinating the
activities engaged in operating and maintaining engines,
boilers, deck machinery and electrical and refrigeration
equipment. Different forms of active learning have been
applied and experienced at DEUMF Marine Engineering
Department to improve the quality of higher education.
The first-year students are exposed to 11 modules
through Problem Based Learning methodology, three of
which cover department specific subjects and the others
are on the basic engineering programs studied in
collaboration with DEU Faculty of Engineering. The
second and third-year curricula are mainly designed
around modules based on marine engineering subsystem.
The forth-year curriculum is designed on Task-Based
Learning approach and covers such eight blocks as
Technical Ship Management, Engine Room Simulator at
management level, Main and Auxiliary Machinery
Operations and Maintenance, Refrigeration and HVAC
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Systems, Technical and Operational Ship Management,
Engine Room Simulator Advanced Skills, Safety at Sea
and Emergency Operations, and Hydraulic and
Pneumatic Control System.

3. EFFECTIVENESS OF PBL

There has been an ongoing debate about the
effectiveness of active learning methods. There are many
ways of making judgments about the effectiveness of
active learning and especially within the content of this
study Project-Based Learning. This study is based on the
survey method and participant self-report to evaluate
PBL effectiveness. A follow-up study has been
conducted on project team members who have been
working on board of merchant for two years as officer.
The impacts and effectiveness of Project Based Learning
on (1) the programme out comes of Marine Engineering

Department, (2)the knowledge, skills and abilities
required for ship engineers and listed in “The
Occupational Information Network” and (3)the

knowledge areas specified in “Project Management
Body of Knowledge Guide" have been examined. The
instruments used in collecting data are open—ended as
well as Likert type survey questionnaire. The details of
these measurement tools are mentioned below.

The main objective of the Bologna Process is to
ensure more comparable, compatible and coherent
systems of higher education in Europe. The Ministers
responsible for higher education in the forty-six
countries of the Bologna Process convened in
Leuven/Louvain-la-Neuve in 2009 and determined
higher education priorities for the decade to come. These
priorities and main working areas for the next decade
were social dimension, lifelong learning, employability,
student-centred learning and the teaching mission of
education, international openness, mobility, education,
research and innovation, as well as data collection,
funding of the Higher education and multidimensional
transparency tools[8].

Within the Bologna Process DEUMF Marine
Engineering Department defined 20 programme
outcomes by a participative process (See Table 2).
Programme outcomes can be defined as “what the
student is expected to know, understand and be able to
do immediately after graduation”.

The O*NET program is a source of occupational
information. Central to the project is the O*NET
database, containing information on hundreds of
standardized and occupation-specific descriptors. The
database, which is available to the public at no cost, is
continually updated by surveying a broad range of
workers from each occupation [9].The Content Model
which is the conceptual foundation of O*NET provides a
framework that identifies the most important types of
information about work and integrates them into a
theoretically and empirically sound system.

Table2.Marine engineering program outcomes

PO1:An ability to apply knowledge of mathematics,
science and engineering to marine engineering
problems
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PO2:An ability to identify, formulate and solve
engineering problems in marine engineering and
related fields

PO3:An ability to design a system, component or
process to meet desired needs

PO4:The broad education necessary to understand the
impact of marine engineering solutions, especially
related to the maritime safety, health, maritime
security and marine environmental issues in a global
and social context

POS5:An ability to analyze and interpret marine
engineering related data, as well as to design and
conduct experimental work if necessary

PO6:An ability to use the techniques, skills and
modern engineering and computing tools necessary
for marine engineering practice

PO7:An ability to function on same and multi-
disciplinary teams

POB8:An ability to function independently

PO9:A recognition of the need for, and an ability to
engage in life-long learning

PO10:An ability to communicate effectively orally
and in writing in Maritime English/Turkish
PO11:An understanding of professional and ethical
responsibility

PO12: Knowledge of contemporary issues

PO13: Knowledge and awareness of quality issues
PO14:The broad education necessary to perform
marine engineering at operational/management level
PO15:The broad education necessary to perform
electrical, electronics and control engineering at
operational/management levels

PO16:The broad education necessary to perform
maintenance and repair at operational/management
levels

PO17:The broad education necessary to perform
controlling the operation of the ship and the care for
person at operational/management levels

PO18:An ability of leadership and managerial skills
PO19:Commitment to Turkish Maritime traditions
PO20: Knowledge of national and international
legislation

The Content Model was developed using research
on job and organizational analysis. It embodies a view
that reflects the character of occupations (via job-
oriented descriptors) and people (via worker-oriented
descriptors). The Content Model also allows
occupational information to be applied across jobs,
sectors or industries (cross-occupational descriptors) and
within occupations (occupational-specific descriptors).
These descriptors are organized into six major domains,
which enable the user to focus on areas of information
that specify the key attributes and characteristics of
workers and occupations. These domains are: Worker

Characteristics, Worker Requirements, Experience
Requirements, Occupation-Specific Information,
Workforce Characteristics and Occupational

Requirements [9].Within the content of this study,
Knowledge, Abilities, Skills required for a Ship

41

Engineer were used during the survey. According to
the definition as mentioned at O*NET, Ship Engineers
supervise and coordinate activities of crew engaged in
operating and maintaining engines, boilers, deck
machinery and electrical, sanitary and refrigeration
equipment aboard ship.Project management has become
an important area of study among engineering students.
A Guide to the Project Management Body of Knowledge
(PMBOK Guide) defines the term project as a
“temporary endeavor undertaken to create a unique
product, service or result” and defines “project
management” as the “application of knowledge, skills,
tools and techniques to project activities to meet project
requirements”.PMBOK Guideis a recognized standard
for the project management profession and a formal
document that describes established norms, methods,
processes, and practices for managing most projects,
most of the time across many types of industries[10].
International Project Management Association (IPMA)
states: “Project Management (PM) is the planning,
organising, monitoring and controlling of all aspects of a
project and the management and leadership of all
involved to achieve the project objectives safely and
within agreed criteria for time, cost, scope and
performance/quality[11].

PMBOK Guide identifies nine Knowledge Areas
that project managers should focus on while managing
projects during the project life. These nine know
ledgeareas are described below according to PMBOK
Guide[10]. Zwikael [12]revealed that the knowledge
areas with the greatest impact on project success were
time, risk, scope and human resources.

1) Project Integration Management includes the
processes and activities needed to identify, define,
combine, unify and coordinate the various processes and
project management activities within the Project
Management Process Groups. In the project management
context, integration includes characteristics of
unification, consolidation, articulation and integrative
actions that are crucial to project completion,
successfully managing stakeholder expectations and
meeting requirements. Project Integration Management
entails making choices about resource allocation, making
trade-offs among competing objectives and alternatives
and managing the interdependencies among the project
management Knowledge Areas.

2) Project Scope Management includes the processes
required to ensure that the project includes all the work
required and only the work required to complete the
project successfully. Managing the project scope is
primarily concerned with defining and controlling what
is and is not included in the Project.

3) Project Time Management includes the processes
required to manage timely completion of the Project.

4) Project Cost Management includes the processes
involved in estimating, budgeting and controlling costs
so that the project can be completed within the approved
budget.

5) Project Quality Management includes the processes
and activities of the performing organization that
determine quality policies, objectives and responsibilities
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so that the project will satisfy the needs for which it was
undertaken.

6) Project Human Resource Management includes the
processes that organize, manage and lead the Project
team.

7) Project Communications Management includes the
processes required to ensure timely and appropriate
generation, collection, distribution, storage, retrieval and
ultimate disposition of project information.

8) Project Risk Management includes the processes of
conducting risk management planning, identification,
analysis, response planning and monitoring and control
on a project. The objectives of Project Risk Management
are to increase the probability and impact of positive
events and decrease the probability and impact of
negative events in the project.

9) Project Procurement Management includes the
processes necessary to purchase or acquire products,
services or results needed from outside the project team.

4. SOLAR SPLASH PROJECT

In 2009, Green Energy Projects Office (GEPO) was
established at DEUMF to promote student projects
related to solar, wind and hydrogen energy. The first
project within this office was to design and build a solar
boat and to join the Solar Splash races which have been
organized for 18 years in USA. Solar Splash races began
in Milwaukee, Wisconsin, in 1994, hosted by Marquette
University. In 2000 it was moved to New Orleans to
drum up interest from more southern teams and then to
Buffalo, New York, from 2001-2005. Solar Splash was
held in Fayetteville, Arkansas on Lake Fayetteville from
2006-2010. The event has been hosted by the University
of Northern Iowa in Cedar Fall, lowa, from 2011[13].
Solar Splash is the World Championship of
intercollegiate Solar/Electric boating. Its official name is
"an international intercollegiate solar/electric boat
regatta" and it takes place forover five days. Technical
Inspections are done on the first day and the remainder
of the time is occupied by five on-the-water competitive
events. Points are earned in 7 categories starting with
Technical reports that are submitted before teams arrive
at the competition. On-site competitions include Visual
Displays and Workmanship. On-the-water events begin
with a Sprint and a Maneuverability qualifier. This is
followed by an event called the Solar Slalom, which is a
combination of speed and maneuverability. The final
days are spent in the Sprint and Endurance events [14].

Table 3Thespecifications of DEU solar boat

Endurance Sprint
Length 5,25 m 5,25 m
Length (include 595 m 5,95 m
shaft)
Beam 1,17m 1,17 m
Depth 0,52 m 0,52 m
Draft 0,15 m 0,16 m
Weight 222,7kg 230.kg
Motor Power 2.2 kW 7kW
Motor RPM 650 1000
Propeller RPM 720 3071
App. Solar Array 450 Watt -
Output

4

Batteries 2x42 Ah 3 x44 Ah Lead
Lead Acid Acid Battery
Battery
Maximum Current 70 A 245 A
Draw
Maximum Speed 6 knots 18 knots

According to the technical specifications mentioned
in the rules prepared by the Solar Splash organization,
DokuzEylul University Solar Boat Team built their
composite boat by using aramid fiber and epoxy resin
with the specs given in Table 3. During the building
stage of the solar boat approximately more than 20
students from different classes from DEUMF got
involved in the project. 9 students and 3 advisor
academics attended the events held in IOWA in 2011. It
took 3 years to finish building the boat including the
design stage. An interdisciplinary group of advisors
consisting of a naval architect and a marine engineer, a
mechanical engineer and an electronics engineer also
supported the project. Technical and financial support
has been gained by the students from various regional
industries. Some of these companies sponsored the
project.

A team of 9 students consisting of 7 senior students,
1 sophomore and 1 freshman students participated in this
contest and got the 7th rank, Rookie Team, with highest
overall score and outstanding drive train design awards.

5. AIM OF THE STUDY

There has been an ongoing debate about the
effectiveness of active learning methods and the number
of researches related to the transfer of the skills and
knowledge gained by these methods to real life is limited
in the literature. This study is aimed at making a
contribution to that area.

A follow-up study has been conducted through
project team members who had been working on board
of merchant vessels two years after their graduation.
There were 11 students in this class and 7 of them were
reached within this study. Return rate was 63%.
Participants self-report through a survey tool to evaluate
PBL effectiveness approach is used to assess the
effectiveness of Project-Based Learning.

A questionnaire was used to collect the data.
Statements concerning the objectives of the study were
developed in order to determine the attitudes of
graduates towards PBL and its impact on their work life.
The questionnaire has four parts. The first part which has
twenty statements is to determine the impact of PBL on
the programme outcomes of marine engineering
department. The second part which has thirty statements,
is related to the knowledge, skills and abilities required
for ship engineers as listed in “The Occupational
Information Network” and the third part has nine
statements related to the knowledge areas specified in
“Project Management Body of Knowledge”. 5-point
Likert Scale with anchors at 1 (I strongly do not agree)
and 5 (I strongly agree) was used in the questionnaire. At
the fourth part, an open ended question was used where
the respondents were allowed to write their thoughts in
their own words about the contribution of being a solar
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splash team member and PBL to their social and
professional life.

6. FINDINGS

Some parts from students’ essays for the open
ended question related to the contribution of being a
solar splash team member and PBL to their social and
professional life are extracted below.

As I understand the importance of teamwork during
the Project I easily adapted myself as a team member on
board... (Member of a mechanic team)

Before entering the work life this project team
improved my self confidence and improved my technical
capacity and improved my ability to look at events from
different perspectives... (Team Member)

That project improved my skill to have responsibility
and to achieve my responsibilities as well as possible. In
my professional life this Project improves my skill to
understand and realize the problem earlier and to take
the precautions in time. Planning is an important skill
for success on board and this project improved my
planning skills. When there is any problem on plans we
had skill to make corrective actions...(Chief of Technical
Team).

Within the scope of an engineering Project, while
trying diverse and various means of dealing with the
problems we have encountered, we indeed have gained
precious experiences in terms of coping with both the
expected and unpredictable problems, particularly
managing the problem solving processes effectively.
Despite various errors and failures suffered, our efforts
made on the project have granted us with invaluable
experiences regarding error and crisis management.
Such experiences have enabled us to keep the project in
operation, having utilized the written and/or live data
collected through various researches and reflected it to
the project. Besides, the team work and cooperation we
have established has provided us with some exceptional
experiences, which would otherwise be difficult through
many other methods. Furthermore, certain social and
interrelational gains we have been granted through such
experiences have improved our team work competencies
and abilities to be a part of the team acting in
compliance with certain disciplinary norms to reach the
targets set. Thanks to such competencies we have
received in dealing with the technical problems and
crises encountered in our professional life, we are better
able to conduct/manage rational and solution focused
efforts. Predicting the likely problems we are able to
make proactive proposals. Such a competency is, of
course, a very critical differentiation in favor of a
marine engineer. The main source of this competency is
the gains we have enjoyed during the project
process...(Team Leader)

Solar Project has provided me with the competency
to manage many things in a short time in terms of my
professional life and taught me that in social life the
team work is the most efficient means of getting the best
possible success and also that team work s
indispensable in this distinguished profession of marine
sciences... (Member of Mechanic Team)
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I gained ability to work in multidisciplinary teams
and follow new technologies... (Member of Hull Team)

The impact of Solar Splash Project on the learning
outcomes of marine engineering department is
mentioned below with the ones having highest overall
mean scores.

An ability to design a system, component or process
to meet desired needs (u=4.2857), an ability to analyze
and interpret marine engineering related data, as well as
to design and conduct experimental work if necessary
(n=4.1429), an ability to function on same and multi-
disciplinary teams (u=4.1429), an ability to function
independently (u=4.4286), a recognition of the need for,
and an ability to engage in life-long learning
(1=4.4286), an understanding of professional and ethical
responsibility (u=4.2857), a knowledge of contemporary
issues (1=4.0000), the broad education necessary to
perform maintenance and repair at
operational/management levels (u=4.000), the broad
education necessary to perform controlling the operation
of the ship and the care for person at
operational/management levels (uL=4.1429) an ability of
leadership and managerial skills (u=4.1429).Considering
O*NET, knowledge, skill and abilities required for ship
engineers are mentioned below with the ones having
highest overall mean scores. Considering knowledge:
design (u= 4.5714),administration and management
(n=4.3333), mechanical (u=4.2857). (See Table 4)

Table 4 Impact of PBL on knowledge

Knowledge N Mean
Mechanical 7 42857
Public Safety and Security 7 3.5714
Engineering and Technology 7 4.1429
Transportation 7 3.2857
Mathematics 7 3.0000
Law and Government 7 3.5714
Education and Training 7 4.0000
Design 7 4.5714
Administration and
Management 7 43333
Computers and Electronics 7 4.0000

Considering skills: monitoring(u=4.7143),
operation monitoring(u=4.5714), troubleshooting
(u=4.5714),repairing (u= 4.5714),active listening (n:
4.4286), equipment maintenance(u=4.2857), operation
and control (u=4.2857),speaking (u=4.4286) have
highest mean values. (See Table 5)

Table 5 Impact of PBL on skills

Skills N Mean
Critical Thinking 7 3.8571
Active Listening 7 4.4286

Equipment Maintenance 7 4.2857
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Troubleshooting 7 45714
Monitoring 7 4.7143
Operation Monitoring 7 4.5714
Operation and Control 7 4.2857
Quality Control Analysis 7 4.0000
Repairing 7 4.5714
Speaking 7 4.4286
Considering  abilities:  deductive  reasoning

(n=4.571), oral comprehension (u=4.2857),

Speech Clarity (u=4.2857),written Comprehension

n=4.4286) have highest mean values(See Table 6).
Impact of Solar Splash Project on Project

management knowledge areas are found as follows, with

highest mean scores: project time
management(u=4.5714), project human resource
management(u=4.4286), project communications

management(u=4.4286). (See Table 7)
Table 6 Impact of PBL on abilities

Abilities N Mean
Problem Sensitivity 7 4.1429
Oral Comprehension 7 42857
Oral Expression 7 4.1429
Control Precision 7 3.8571
Near Vision 7 4.0000
Speech Clarity 7 4.2857
Arm-Hand Steadiness 7 3.7143
Speech Recognition 7 4.1429
Written Comprehension 7 4.4286
Deductive Reasoning 7 4.571

Table7 Impact of PBL on PM knowledge areas

PM knowledge areas N Mean
Project Integration Management 7 4.1429
Project Scope Management: 7 3.8571
Project Time Management 7 45714
Project Cost Management 7 4.2857
Project Quality Management 7 3.4286
Project Human Resource
Management 7 44286
Project Communications
Management 7 44286
Project Risk Management 7 4.1429
Project Procurement Management 7 40857

7. CONCLUSIONS

The results of the follow up study that was
conducted through solar splash project team members

two years after their graduation revealed that PBL has
improved graduates’self confidence and technical
capacity, lifelong learning, administration and
management knowledge, deductive reasoning abilities
and trouble shooting skills and ability to function on
same and multi-disciplinary teams. It is concluded that
PBL approach has positive impact on the graduates
during their professional careers.
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ECONOMIC CRISISIMPACT ON THE MARITIME CADETS TRAINING

'BARSAN EUGEN,’GROSAN VOICU NICOLAE

L2Constanta Maritime University, Romania
ABSTRACT

In the last 10 years, The Constanta Maritime Umsitg{CMU) had to surpass great difficulties in erdo ensure
places for the compulsory 12/6 month sea trainigogl for its students. Year after year, one ofrtiast difficult tasks
for the rector and the deans was to find and caeviRomanian and mainly foreign owners to acceptadets on their
ships.

In the last two years, things had changed draniticegarding the ship owners’ policy to recruituyig cadets.
Our paper will underline the economic crisis impapbn the training of maritime cadets and the medierm effects
on the qualified man power demand for the worldahant fleet. We also intend to make some commeg@rding the
tendencies of demand/supply for merchant officerSurope and the changes that seams that are méoe don-board
training programs.

Keywords: On board training, practical training, economic si$, maritime education, STCW.

1. INTRODUCTION of people involved in the maritime transport adivi
worldwide. The necessity of such a study becamesmor
Considering the specificity of maritime transports, obvious as the work force internalization developed
technological and computerized development in shipp  the first trial on this regard was made by BIMCQdan
and the fact that the carriage of cargo represants ISF in 1990 by publishing a study which was revidwe
economical activity, the correct and efficient in 1995 and 2000 and the results of this revisiom a
management of human resources, of the personnekxtremely interesting [1].

working in the maritime field, represents one & thain Reports issued by specialists in the field [2] heat
ways towards a successful fulfilment of the tardete the conclusion that there is deficit of officersdan
objectives. surplus of ratings and estimations were made régard

Having qualified personnel on board ships the future evolution of offer and demand considgrin
becoming larger and larger, faster and better gauip certain hypothesis.
with last generation devices, becomes a necessity, An empiric analysis leads to the conclusion that th
dictated by the reality on board ships, by eledtrand number of members of a crew was not reduced by more
computerized equipments, by the development of thethan one third and that efforts in training new etad
administrative system and high standards requirésnen were not increased by more than one third, andishis
concerning maritime safety, security and environmen why most probably the difference between offer and
protection. demand is going to increase.

Cadets, future maritime officers, deck or engineers Besides the number of seafarers, it is important to
are not just simple mariners on the world’s oceang analyse the quality of their training too.
seas, but also important resources for operations The international maritime market passes through a
developed on land or on board offshore ships. period dominated by substantial modifications, doe

Professional  performance and competence the worldwide economical crisis [3].
standards are established through international This global situation determined maritime
conventions, especially STCW 78/95 Convention with universities to rethink most of their curriculadnder to
2010 amendments, convention which clearly statestrain mostly capable graduates for the officer fimsion
conditions concerning education and training of the specialized ships with a high degree of technology.
maritime personnel. If 20-30 years ago the high degree in technology

Cadets’ activity on board a ship represents thecould only be talked about on board special purpose
practical part of the educational process, develoipe  ships, such as oceanographic research vesselsy toda
maritime education institution, institutions withpartly specialized vessels, such as container shipsamiletrs,
common curriculum, according to international passenger ships, offshore vessels knew an unpreeede
requirements and provisions. Shipping companies,development.
according to QMS policy, have well defined diregtor Having in mind the continuous evolution of
lines concerning cadets’ activity on board, as wslthe computerized equipments, shortly all maritime shiygbs
programme and educational content which should behave the same hi-tech endowments, no matter thee typ
studied during the embarked training period. and/or the size of the ship [4]. For these shigsvarg

It may seem surprising that up to 1990 no study wasand training requests, both theoretical and pralctice
elaborated concerning the determination of the mmrmb  considerably superior compared with those from %0-1

years ago.
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2. THE ECONOMIC CRISIS& THE CREW concerning navigating personnel, a policy whichoals
MANNING POLICY concerns cadets [7].
Providing conditions for practical training stages

At the end of 2008 the entire world economy cadets on board ships is a very difficult taskeeggly if
entered a decreasing phase which couldn’t be salped there is a financial pressure on the ship owneudinb
till now in a favourable manner. about by the economical crisis.

The economic system, on all levels, either In spite of all these, all crewing companies reguir
macroeconomic or microeconomic was troubled, previous professional experience before recruitment
economic exchanges among the states of the worlddifferent types of ships. The situation seems Hptal
reached a nonplus, hundreds even thousands ofiéxcto inappropriate as long as a future ,junior officeliti not
closed their doors and milion people became succeed to go on enough voyages, therefore heatid n
unemployed [5]. have the physical possibility to acquire such an

Of course, the crisis did not avoid the maritime experience [8]. Times when cadets were taken argel
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Figure 1 World tonnage on order, 2000-2011 (Thodsaf dwt)

domain. Ship owners had to reduce expenses, ghan t number by ship owners are long passed and nowadays
the freight market had substantially decreased andvery few young people manage to get over with the
implicitly the operators’ or ship owners’ incomeen compulsory training on board period of 12 months.
considerably reduced. One of the most usual forfns o It was believed that 2011 was going to be the final
reducing expenses was represented by letting go theear of the world economical crisis based on somalls
personnel and/or hiring cheaper labour [6]. economical increases in some industrial sectois falot
Many ships have been put out of operation and partleading to an increase of the optimism degree among
of the navigating personnel was left out of work. ship owners. Unfortunately there were simple
In such situation, having cadets on board shipsspeculation based on minimal information and the
became for the majority of ship owners an unjustifi  following years, 2012 and 2013, remained at theesam
expense which was eliminated since the first pedbd stagnation level of transportation demand [9].
the economical crisis. The number of ships taken out of operation in
Most states attend the on board training programmedifferent ports of the world, left under the cart @
according to recommendations of the International minimum safety crew, has reached 30%. Some ship
Shipping Federation, recommendations made accordingowners had to surrender, especially those who wteren
to STCW Code requirements. strong enough, considering the “preservation” gpslas
The enforcement of the International Convention the best solution. The graph from figure 1 clearly
concerning work over seas — 2006, requirements anddemonstrates the impact of the global economidscris
obligations stated by ILO, and the last provisiofghe upon all types of maritime transport capacitieq.[10
STCW Manila 2010 Convention, shall determine ship Other ship owners, whose fleet was large enough in
owners, in spite of the economical crisis, to tak&eries  number of ships, have “preserved” only part of $higs
of positive decisions and to improve their policy considered to be non-performing, continuing to eipl
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the other ships trying this way to cover expensesand was performing 3-5 training voyages per yeathe

generated also by ships out of operation.

Part of the ship builders were surprised to find ou
that finished ships and ready to be delivered caolbe
paid for by those who ordered them and against tiiéi
they became owners, entering the shipping market at
not very promising time.

States having ships under their national flag evi

students after their®Byear of study.

STCW 95 amendments stipulating the 12 month
compulsory on board training period for deck cadetd
6 month for engineer cadets entered in force V199

Due to the dissolution of the Romanian merchant
fleet and the emerging crew manning companies en th
Romanian seafarers labour market, the RomanianINava

on a certain level cadets’ access on board ships fo Authority (RNA) accepted until the year 2000 thhé t

training but their number is way beyond expectation

At “European Manning & Training Conference” in
2012 from Sopot, Poland, besides problems related t
shipping and maritime industry, there were disqussi
concerning the crewing activity on a European level
[11,12]. More representatives of different partatipg
states brought up the lack of qualified personrogl f
specialized ships and the lack of offers for cadets
Moreover attention has been drawn over the fadtttis
lack of interest for future officers, not havingeth
opportunity to train as cadets on maritime shipg#l w
create a huge void in the future concerning junior
officers”.

Continuation of the economical crisis period will
certainly generate a surplus of theoretically vilined
personnel (graduates of maritime education ingbis)
with no work experience [13].

For now, it may be considered that the influence of
the economical crisis annulled the deficit of dexti
personnel at the world fleet level. But, in realign
aging of the navigating personnel phenomenon will
appear, a stagnation in promotions, which will detae
an important number of officers (no matter their
specialization) to give up this profession anddokl up
for work on shore [14]. At the time when maritime
traffic will start reinvigorating and settling (ahe level
of 2005-2006) there will be proof that the deficit
certified personnel will be even higher than it veaghe
beginning of the economical crisis [15].

At “European Manning & Training Conference” in
2013, which took place in May, at Dubrovnik, beside
different themes approached, there were some of th

previous topics of the Sopot conference related to

finding some solutions for awakening the ship owher
interest in taking cadets on board. Unfortunatelggible
identified solutions are only punctual and can obéy
applied by a restricted number of ship owners.

Sure thing: the economical crisis has strongly
affected and influenced cadets’ access on boaps,sho
matter if they belonged to the European or Asiagaar
[16].

3. CMUAND THE ONBOARD TRAINING
EXPERIENCE

Constantza Maritime University (CMU) always
struggled to obtain as many as possible on boaiwirig
places for its cadets. During the last twenty yeses
experienced different stages regarding the cooiperat
and collaboration between our university and the
shipping companies.

In the first place was the 90’ period when there
were no STCW constrains regarding cadets on boa
training. At that time CMU had his own training ghi
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most part of the on board training for our cadetbé
done on board CMU training ship.

After the year 2000 the RNA requirements became
in accordance with the STCW 95 provisions so th# 12
month on board training stages for all CMU gradsiate
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Figure 2 CMU — total number of cadets/year

became compulsory. Consequently 2000 — 2005 was a
very harsh period for our students because there we
very few shipping companies available for taking on
board our cadets.

In the following graphs we would like to show the
CMU experience regarding the on board training @ssc
dynamics between years 2008 and 2012.

Starting from 2005 the shipping companies came to
our university asking for cadets and officers. istfwe
were surprised by such a change in attitude. Adter
while it became clear that the new approach of the
owners was dictated by the already existing lack of
officers and the prognosis confirming shortage eflw
trained officers for the merchant fleet during tiext 10
years. In accordance with the figures mentionethan
BIMCO report, the actual shortage is around 27,000
officers and in our opinion will increase with ahet 15-
18% by 2015.

Total cadets/year by specialization
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specialization
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As a direct consequence, many owners changedio the STCW 2010 amendments we estimate that the

their strategies regarding the recruiting of persbrand
established new policies in order to develop oemctt

request for electro-technicahdets will increase in the
next years because this category of officers hagh®
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Figure 4 CMU — main shipping partners

their cadets’ training programs. We had shipping

first time an recognized international legal trami

companies that offered scholarships for 15% of our status. From the two graphs we can conclude thggan

students, from both faculties (navigation and etect
mechanics), including scholarships for the studemtke
junior years of studies.

2010 the global economic crisis had a maximum
financial and psychological impact over the shimers.
At that time CMU signed more than 20 institutional

In figure 2 we have a compressive image of the contracts [17] with ship-owners or crewing companie
total number of CMU students that had annually for providing them a large enough number of cadets.

Total number of Cadets taken
by CMU main Shipping Partners
(2008 -2012)
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Figure 5 Total number of cadets by shipping
companies

undertaken the on board training. Excepting ther yea
2010, the average number of students that are gming
board merchant vessels are around 565 per yea01e
this number dropped at 393 cadets, meaning a lieduct
of the average number with almost 31%. Figure®wsh
the distribution of our cadets making annually niag
stages in accordance with their specialization. The
average annual proportion is: 57.2% deck cadet9%80
engineer cadets and 14.7% electro-techrtadets. Due
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Graph from figure 4 depicts the importance of the
Constantza Maritime University main shipping pargne
(ship owners or crewing companies). The percenirdig
represent the number of cadets taken by each cgmpan
from the total number of students that had on board
training stages between 2008 and 2012. Actualdy th
same figures are presented also in figure 5. Heream
better see the top of the seventeen most “helpful”
shipping companies for CMU. In this five years pdri

Institutional & Individual Cadet's Contracts

M nstitutional contracts
Olindividual contracts

2008 2009 2010 2011 2012
YEAR

Figure 6 Cadets with institutional and non-ingignal
training contracts
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“Doehle Manning Agency” was the most valuable available crewing companies and smaller ship owimers
partner taking a total of 355 students (19.3%) fritn@ a desperate effort to make at least a few monthsoand
total number of students (2665) that done on boardtraining.

practical training. On @ and 3 place we have “Fair Now is time to see how the economic crisis
Play Maritime” and “Zodiac Maritime Agencies” with influenced the cadet recruitment policy of the main
almost the same number of students taken on boardhipping partners of CMU. For this matter we ththkt
(around 225 students). Next we have “AB Crewingitth the graphic presented in figure 7 is very eloquent.

is the representative in Roman@ Nippon Yusen Due to page dimensions constrains we selected only
Kaisha (NYK Line) and “Stargate Crewing Agency” the first eight shipping/crewing companies thatrothe
who is working with various German shipowners. Bhes years sent on board the largest number of our stade
two crewing agencies took an average of 240 cadéis  (50.4% from the total number of cadets embarkenl). |

Cadets taken by CMU main Shipping Partners
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Figure 7 Cadets taken each year by CMU main Shippartners

years. The next twelve shipping companies (present figure 7 we can see the number of cadets enrolied b
in our graphs) took an average number of 10 these eight companies each year from 2008 to 2012.

students/year. This rate is not very impressiveibtatal Surprisingly there is not a common behavior fortaé
their contribution was very important because they companies over this period, with only one exception
manage to maintain the same offer over the years. The exception is the year 2010 when all our main

Another 15-20 crewing agencies tried all their best shipping partners significantly reduced the numbér
to secure more cadets for other international ship-cadets employed. Compared with the previous year
owners, many times making better job offers tham th (2009) and expressed in %, this reduction was as
companies that had signed contracts with our usityer  follows:
Figure 6 shows the report between the number aétead * Doehle Manning Agency - 44%,
that manage to make the on board training stagaada

. i 1t - 0,
institutional contracts and the cadets that hafinth by Fairplay Maritime - 34%,

their own places on board maritime ships (individua * Zodiac Maritime Agencies - 4,2%,
contracts). * AB Crewing (NYK) - 43,1%,
If you look closely at this graph (figure 6) younca *  Stargate Crewing Agency - 61,5%,

see that the number of individual contracts inadas . : A N o
steadily year after year. This trend could appeabed Capital Sh!pplng & Trading - 48.0%,

illogical in a period of economic crisis. The régli * KRU Maritime - 52,6%,

between this tendency is that when the main CMU ¢ CMA Ships Romania - 42,9%

shipping partners decrease their ability to offesifions As we can see, with the exception of Zodiac
for CMU cadets, our students take the effort tod fin Maritime (drop only 4.2%) the rest of seven compani
opportunities to go on board ships on their owndsan had reduced the number of Romanian employed cadets
Consequently their applied for cadets’ positionaltdhe
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with an average of 40% compared with previous ye —— — -
2009. (rom ol mumber of cacetshoan

What happened after 2010 is also very interestir
In seven from eight cases, shipping companiesestdat
increase the number of cadets embarked. The o w1 T
partner that steadily decreased year after yeamuhwer s mobilties
of cadets taken from Romania was Nippon Yusen Kais |, « O obittee
(NYK Line) represented by AB Crewing. More tha
that, in four cases (Fairplay, Stargate, KRU, CMhg
number of cadets employed in 2011 and 2012 ww
greater than in 2008 or 2009. Of course that theréis
that we presented in this paper reflect only tt "o o2 zow oo oom
interaction between Constantza Maritime Univeraitygl Figure 8 Cadets beneficiary of the Erasmus Mapilit
the above mentioned shipping/crewing companies. \ Program
can not say if the trends presented in figure Ticaie
their general policy of these companies regardatdgts’
enrolment or it is only the case with Romanian shis.

For example, we know for sure that NYK deliberately
reduced the number of cadets recruited from EU
countries but increased the recruitment of Indiawd a
Philippine cadets.

Another event that is encouraging us to hope that i
the next years the recruitment policy of cadetsl wil
regain the normal process is that in 2013, for ftre
time, Maersk Line took a large number of cadets(ov
50) from our University and seams to became no. 1
shipping partner from this point of view.

At the end of the paper we would like to talk about
a project that helped our students during theiboard
training period. It is an EU founded project type
ERASMUS that is supporting students’ mobility for
practical training purposes. We need some time to
explain to the Romanian ERASMUS head-office staff
the particularities of the practical training tlveais done
by the students of Constantza Maritime Universitg a

Cadets

that some of the ERASMUS project general rules doul
not apply for the on board training. It was necgssa
change some financial procedures and reporting form
and also the monitoring process had to be reorgdniz
Finally we manage to make the program work and in a
few words, each student that was starting his cadet
training stage is receiving around 300 euro/monthaf
period of three months.

At he beginning of the project (year 2008, 2009),
from the students point of view, all these moneyeve
practically extra pocket money because all the espg
were covered by the owners and also the cadets were
receiving some wages during their on board
embankments.

Starting with 2010 when owners drastically reduced
the expenses for cadets training, CMU used thiadeu
to encourage owners to still embark students oir the
ships. Instead of giving the same amount of mooediie
students we transfer the money to the shipowners fo

Students with institutional contracts
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mobilities
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Figure 9 Erasmus Mobility Program for studentshiiitstitutional contracts
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covering part of the air travel costs involving thensfer 5. REFERENCES
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ABSTRACT

There are two divergent schools of thought on fi@priate future direction of higher education eGiide sees a

return to skills-based, vocationally-oriented, hsiod traini

ng as necessary to compete in the glmshleconomy:

training workers through specific programs of oatignal relevance in this view is key to an ecoraaify-healthy
society. The other side warns that an educatidoréal too closely to specific technologies and stdas will quickly
become obsolete due to the rapidly-evolving charast occupations themselves, and therefore itigtita of higher
learning must instead focus on critical and creathinking as well as problem-solving skills. Marié education and
training, as it has always oscillated between tlhfsecated poles, provides a unique lens throufgftiwvto explore the

ramifications of these educational trends.

Keywords: vocational education, liberal education, maritime education and training.

1INTRODUCTION

In arguments about the future direction of higher
education in America and across the world, thera is
growing philosophical divide between proponentareaf-
emergent, “skills-based instructional model” anost in
favor of a model of liberal education with a more
generalized curriculum. On one hand, and in thedaor
of Emery Hyslop-Margison, “Responding to various
political, economic, and social forces, currentateb on
the future of schooling are increasingly framedhinit
the discourse of occupational relevance, globadinat
and international market competition. Reflecting a
historical pattern consistent with various market

of Labor Statistics, an American will hold more rtha
eleven different jobs in his or her lifetime [4].nO
average, it takes more than four years to obtaBi’a
Mate’s license and diploma at the California Maniti
Academy. (45% of students graduate in four yeand; a
additional 12% graduate within six years) [5]. Foung
mariners, often a career at sea is shorter tharirnte
taken to acquire the license for that career: difie
estimates approximate active sea duty as littlévasto
seven years after graduation [6].

This paper interrogates the ramifications for
maritime  education and training given the
aforementioned presuppositions, and will address th
following questions: What prepares students best fo

economy crises, governments and corporations fromtheir occupational life: an in-depth skills-basesirting

industrialized countries around the world are dirg
vocational education reform as a major determiradnt
economic  success  within the new global
economy”[1].From this perspective, narrowly-focused
curricula that produce “job-ready” graduates arg te@
national economic health. On the other hand, adocgrd
to David Kearns, former CEO of Xerox Corporation,
“the only education that prepares us for change is
liberal education. In periods of change, narrow
specialization condemns us to inflexibility — peady
what we do not need. We need flexible intellectoals
to be problem solvers, to be able to continue legrn
over time” [2].] argue that this debate has serious
implications for maritime education and trainingdan
especially so if the twin poles of this term (“edtion”
and “training”) are viewed either as discrete entit@s
as synthesized componentdn an age of rapid
technological change, the skills generated by aemor
attenuated educational structure may facilitate the
transition into the shipping industry much quickbut
these skills may also be rendered obsolete sodwaer t
later.

On average,an educated American citizen will
change jobs every 4.4 years[3].According to theeBur
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or an education more attuned to those “flexible
intellectual tools” such as critical thinking, lifeng
learning, and information literacy@iven the deep need
for highly technical workers, to what extent showd
privlege the “skills-based” dimension of MET?
Conversely, given the plethora of new career ttajées,

to what extent should we privilege more malleable
knowledge regimes? Can the two sides of this eguati
be combined for the best of both worlds, or wourlis t
effort merely dilute the power of each? How do the
struggles over curricular reform actually embeds thi
philosophical rift? In terms of educational focughat
might MET learn from the larger world, and what may
the larger world learn from us?

2. PROFESSIONAL EDUCATION,
VOCATIONAL EDUCATION, MARITIME
EDUCATION

It must be noted at the outset that there are some
semantic inconsistencies and ambiguities regarttieg
terms “professional education,” “technical educafio
and “vocational education” and these ambiguities ar
exacerbated by different uses in different national
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educational systems. In general, vocational educati
prepares people for specific trades or careers,tlisd
often includes professional fields such as enginger
Vocational education, in some views, tends towdel t
instruction of procedural knowledge as opposedht® t
instruction of declarative knowledge which tendwded
theory and abstract conceptualizations.

Increasingly, American institutions of higher

have a strategy — the economic calculus has changed
There is now a widening distribution of earnings by
major, and as a result, we as a county need torumle
closely at emulating those programs in European
countries that turn out highly skilled workers.”
[11].Sentiments like this have led to legislatufe Ithe
“Student Right to Know Before You Go Act” which
requires colleges to provide more information onatvh

education are turning toward European models ancstudents will pay for a college education and whaty

developing more technical/vocational areas of stundy
order to produce highly-skilled workers. An anadysif
225 U.S. colleges from 1987 to 2008 found an irsgea

can expect in return, from monthly student loan
payments to postgraduate salaries [12]. The Higher
Education Research Institute has found that “more

in the percentage of graduates whose majors were¢students entering college in the fall of 2012 hadi¢hat

vocational (as opposed to liberal arts) from 10e6cpnt
to 27.1 percent. Data for 2011 finds that vocationa
majors have continued to increase up to 29.1 pefegn
This is driven, in part, by a national anxiety nefjag
the diminishing power of the American workforcetlre
global arena, and there is significant federal atate
pressure to put students into the work force imutety
by directing them into career-related majors asospd
to “impractical” areas of study.

Curriculum reform often gets cast in patriotic
terms: “American strength in production and

the current economic situation significantly afesttheir
college choice,” and ‘incoming students persist in
putting a premium on job-related reasons to gmtiege
[13].

There is, however, a counter argument that
acknowledges that using salaries as a proxy touatel
colleges or majors is reductive, commodifying aaloer
educational experience that can't be so easily oreds
It can also tilt the scales against majors in iberal arts,
which are less lucrative at first than some voceticor
professional occupations but pay off over the loug

manufacturing depends on a return to skill based[14].

education” [8], claims Leo Smith. The U.S. Secnetair
Education has claimed that “the challenge produtieg
best-educated, most competitive workforce in theldvo
is not just a question of national pride, it isemopnomic
imperative,” and this is reinforced by Presidena®ia’s
declaration that “education is an economic issusks~

Of course, Cal Maritime is not immune to these
trends and the admissions department and caredceser
carefully track graduates earnings in order to mi@m
the academy to prospective students. Average regarti
salaries after graduation are published promineatly
the website, broken down by major. Moreover, strong

need a college degree. They need workforce training job placement rates for the institution also figure

They need a higher education to make sure our gtaslu
are ready for a career” [9]. Derived in part by the
financial crises of 2008, educational reform in tthated

conspicuously in admissions literature [15]. Muorer,
the mission of the institution appears to be ir limith
these emergent trends in higher education. Magitim

States is often framed through economic discourse training is nothing if not “skills-based” and Calakitime

Again, to cite from President Obama — this time2@143
State of the Union address, American education teode
lag behind its European counterparts: “Righbw,
countries like Germany focus on graduating theghhi
school students with the equivalent of a techniegjree
from one of our community colleges, so that they're

proudly trumps its hand-on, experiential education.

The pressures for colleges and universities totturn
technical, vocational, skill-based majors and tbljoly
reveal the earnings of graduates are not without a
counterargument, however. While salary after gridoa
may be a valid data point, there are other factors

ready for a job. ... We need to give every American consider. “If you focus primarily on salaries ya'r

student opportunities like this.. tomorrow, my
Administration will release a new “College Scoretar

really diminishing the real value of education,”agy
Fitzsimmons, board of directors of NAICU.“A really

that parents and students can use to compare schoobreat college education prepares students to émier

based on a simple criteria: where you can get thetm
bang for your educational buck....To grow our middle
class, our citizens must have access to the eduacatid
training that today’s jobs require” [10]. Clearlthe

the work force, but it also prepares them to ttdeleply
about the world around them.” [16]. Framed another
way, “The question is will the critical thinking itk
responsible citizenship demands be inspired anualirad

mechanism for curricular change towards skill-based by vocational courses of study ? [17].

instruction is driven by a perceived need for ecoito
stability.

This re-orientation is not driven solely by
governmental anxieties about an ill-trained and il
equipped workforce — it is also predicated upormeid
concerns for employment after graduation. At le&3t

3. LIBERAL EDUCATION, GENERAL
EDUCATION, MARITIME EDUCATION

“Liberal Education” is often invoked as an
antinomy to professional, technical, vocational skill-

percent of American students drop out of four-year based training, although there is a broad array of

universities before graduation, and the rate ihdéricat
two-year institutions. According to Professor of
Economics Alex Tabarrok, “young people now need to
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associations with the term. According to the Amenic
Association of Colleges and Universities, some
mistakenly assume that it is politically alignedtwthe
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left, while others link the term solely to the adad across firms and industries. They're also lesslyike
humanities rather than the sciences. In fact, mostengage in lifelong learning, which obviously entreas
definitions of the term refer to “a philosophy of this tendency. “This reduces the return on invesim
education that empowers individuals with broad vocational education for both the individual andisty”
knowledge and transferable skills [18]. While aelibl [22].
arts education remains a classic model, becaugbheof As a member of the California State University, The
aforementioned reasons — the need to generateearcar California Maritime Academy is held to certain
ready population and the perceived lack of useevalu  standards and practices of curricular diversity oo
interest in a liberal arts education is diminishing place to insure well-roundedness. In addition to
Yet, many still argue for the importance of the numerous units in the humanities and the sociahseis,
broadly-educated student for several reasons., Firist students are required to take a minimum of three
far more important for students to develop trarsdiésr semester units in study designed to equip learfaars
skills and capacities than to be trained for a Ising lifelong understanding and development of themselve
occupation that may become obsolete or be so ladica as integrated physiological, social, and psychalgi
changed by technology that one is ill-equipped dapa beings. This requirement is meant to support the
to the changes. Narrow technical skills have a muchaforementioned notion that fostering a sense qigiaal
shorter shelf life than broader skills and capesiti learning is not only intrinsically valuable, butshan
Second, interviews with industry advisors ofteneva economic value as well. In order to assess thisonue,
need for problem-solving skills and verbal and terit surveys were sent to graduation seniors as well as
communication skills — attributes which are not & alumni. Initial feedback from the 2013 assessment
foreground in more technical areas of educationthin shows that over 85% of CMA graduates have sought ou
words of Professor Delbanco of Columbia University, additional formal learning opportunities and 74%trte
“The university should be a place for reflection. We independently for their pown personal or profesaion
don't want to have a population that has technical development.
competence but is not able to think critically abthe
issues that face us as a society” [19]. This ioedhin 4. SYNTHESISOF EDUCATIONAL MODELS
the work of Harvard Professor Tony Wagner: “the

capacity to innovate — the ability to solve probéem There is an attempt within many institutions,
creatively or bring new possibilities to life — asHills including Cal Maritime, to bring together the best
like critical thinking, communication and collabtiom both worlds —specific maritime technical trainingdaa

are far more important  than academic curriculum designed to promote life-long learnifagter
knowledge....Young people who are intrinsically creativity and sharpen critical thinking. This reates
motivated—curious, persistent, and willing to talksks with the work of Stanford professor Ann Colby, who
— will learn new knowledge and skills continuously. notes that there is a false dichotomy between ¢hgos
They will be able to find new opportunities or deea between skills-based training and the rich, deamiag
their own — a disposition that will be increasingly we associate with the liberal arts [23].The str@hge
important as many traditional careers disapped].[2 academic programs, according to many scholarsén th
Additionally, there may be some long-term issues field, are those which combine elements of therébe
with skills-based training over the life span of ttareer.  arts education with professional training. Suchcficas
Hanushek, Woessmann and Zhang, in their study oncould be deployed through more innovative currigulu
various educational models in the US and Europw fi reform which looks to interdisciplinary studies as
that most research focuses almost entirely on¢hed- model (cf: Benton, “The Interdisciplinary Curricula
to-work transition. When looking at the “life-cycleork Model: Adaptations for a Fluid Future.” IAMU AGA 10
experience” (or to make this specific to our conser Proceedings.) Alternatively, embedding internshigs
ship to shore and beyond), they find there is detraff programs often allow students to see how the malas
between short-term and long-term costs for the connected to the rest of academic learning.
individuals and the entire society. After first Captain Ergun Deminerel and Prof. Reza Siarati
acknowledging what has already been mentioned t thaexplicitly link these twin poles in their aptly-nah
the skills generated by vocational education mayessay “Combining Vocational and Academic
facilitate the transition into the labor market ®mor Requirements in the Maritime Education and Traihing
quickly, they found thatindividuals with general  Their focus is the European educational systemhmuit
education “experience improved employment issue is similar to that facing the American systehrow
probability” and are more likely to receive “career one might “partnership” between the operating mesho
related training relative to those with vocational and requirements of vocational training (and inirthe
education, giving them the opportunity to continue case, specifically maritime training) with the rnigof
updating their skills to be employed in a changing theoretic academic practices [24].The best programs
economy” [21]. Conversely, while vocational/teckalic = combine major elements of a liberal arts educatind
education at the secondary level may help studgeits professional training. This would seem to be obsjou
jobs, they may suffer from lower lifetime earninpg but there are problems.
having skills and knowledge that are less tranblera First, for Cal Maritime and many other MET
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programs, there exist credit unit thresholds widahnot
be exceeded. The target total unit load in thefQalia
State University system is 120, and there is presgu

one direction may dilute the power and value of the
other.
One way through this impasse may be to re-

reduce the units in any program which exceeds thisconceptualize the dilemma not as two separateiesntit

standard. The degree-granting program
Transportation is at 159 units; the Marine Engimegr
program is at 161 units. STCW certification in nplé

competencies requires a certain amount of courgesho

in Marine that must struggle for space and power in a limited

curricular field, but to foster a holistic, intesdiplinary
approach to skills-based training and intellectual
theorization. To take one example: a cornerston€af

and thus any attempt to supplement required majorMaritime’s mission is Leadership Development. It is

elements with additional courses is nearly impdssib
without exceeding the credit unit limit. Consideetre-
distribution of units in the marine transportatiorajor
from 1997 to 2009 as seen in Table 1.

Table 1Comparison between the degree content in
Marine Transportation - 1997 and 2009:

Unit Category | Units | Units | % Change

1997 2009
General 45 50 10% increase
Education
Maritime 69.5 70 No change
Technical
Maritime 21 11 48% decrease
Management
Sea Training 12 24 100% increase
Other 3.5 3.5 No change

Doubling the number of units for sea time was
necessary to justify the educational workload dytimat
component. What is unfortunately lost is a numbkr o
courses in maritime management, but this was $zaulif

acknowledged that the world is dynamic, fast-paeed,
complex in both scope and scale. “The ability to
efficiently and effectively process and prioritize
information and make quick, informed decisions has
never been more precious. America’s leading magitim
enterprises recognize the need for intelligent,
responsible, conscientious, team-oriented graduates
can think critically and creatively while responglito
stressful situations” [25]. Viewed in this way, desiship
development becomes one of those aspirant quahies
want to instill in our students via leadership cas,
ethics courses, literature courses, and surveyistdriy.

To foster leadership skills in cadets is to almost
inevitably work in the terrain of lifelong learningpat
has traditionally been the domain of general edocat
and the liberal arts. A sense of self-esteem, ifl we
fostered, can lead to confidence which in turnvedidor
flexibility in changing occupational arenas. Howgve
leadership is also adopted and measured in thoke sk
based courses as well. Bridge Team Management
implicitly and explicitty foregrounds leadership
development over several areas, including Sea ifiggin
Introduction to Bridge Simulation and Watch stamdin

in part to ensure compliance with general educationSimulation — a capstone course. By literally and
requirements, and the STCW competencies within thefiguratively “bridging” intellectual flexibility ad drill-

maritime technical category could not be compronhise

driven skill acquisition, the divergent paths ofesk

One issue with the discrete categorization of units educational philosophies may merge.

in this manner, however — to bifurcate the tecHrficam
the managerial to the general- is to invite a diyidoth
formally and philosophically, between the educadlon

components. Nonetheless, such a grouping serves to

identify the total curriculum and to propose
recommendations for changes. To push too far iméo t

5. CONCLUSIONS

Our interconnected, globalized world and our
national economies have a deep need for highlynteah
workers, but the skills-based training necessary to

liberal arts may erode the skill set necessary forproduce these workers may actually be detrimertaing
successful job placement. There is also a fear ofthe highly malleable and rapidly changing environine

diminishing the hands-on experience and appliedinto which they are placed.

This dilemma is being

technology that many of our institutions value as played out on national and international forums of

educational practices. Conversely, an additionahdr

with potentially harmful effects is the movement to
migrate many liberal arts courses and much of ggner
education into distance education platforms.

education, with different systems and models vyimg
validity. The International Association of Maritime
Universities, with its particular focus on maritime

The education and training, is in a unique positionveigh

emergence of MOOC (Massive Online Open Courses)in on this matter. If we see our mission as onectvhi

threatens to marginalize these courses further.

trains the seafarer and educates the whole citizen,

Thus, the conundrum: we want our students to bemay have a model that other institutions and eduealt

globally aware critical and creative thinkers, aallvas

strong communicators with an understanding of the

motivating forces of history and culture so thahtttan

adapt to a rapidly evolving workplace and succeed

structures may choose to adopt.
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CHALLENGES AND POTENTIAL OF TECHNOLOGY INTEGRATION
IN MODERN SHIP MANAGEMENT PRACTICES
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ABSTRACT

This paper is based on the research project thibms the challenges and potential of technologggration in
current ship management practices. While technobmdpyancements were designed to be contributingiténmising
task complexity, issues such as fatigue, increaskinistrative burden and technology assisted aatsdstill plague
the industry. In spite of the clearly recognisabémefits of using modern technology in the manageroé ships, in
practice its application appears lacking by a abersible margin. The main driver of the study wasfipreciate the
cause of this disparity.

The study first reviewed a wide body of literatwe issues involving the use of technology whichluded
academic literature with empirical evidences arebthtical explanations of implementation of tecbagl at work.
With the help of the extant knowledge this reseantibarked on providing an explanation to the gap ¢listed in the
application of technology in the shipping industBy. taking a case study approach the thesis logkedhe induction
and integration of technology in the management @metation of ships that primarily interfaced clgseetween the
ship and its management unit on shore. Three coepavith mutually diverse management setup werdietiu The
fourth case comprised of purposefully selectedasenembers of ships’ staff.

The analysis of the data revealed that the maaifest of the gap in technology implementation isised by
deeper influences at work in the shipping industitye un-optimised technology integration resultthie seafarer, who
is the keystone to the technology application, b@ng a victim of the circumstances. The technoldlggt was
intended to ease operations and burdens ends opninolling him, even leaving him under-resourced @ausing
fatigue. This was not an unintended outcome butébkalt of weak regulatory practices, short-termpiteh outlook and
weakened labour practices in the shipping indusiirgaused by wider social and economic developmafiecting not
just this industry but businesses globally. The @otpof such influences was however more acute im itidustry
resulting in such extreme consequence.

By bringing to light the limited application of senfundamental principles of human-systems integmatthis
study has attempted to expand the boundaries e&rels on the subject and contributed to the holistderstanding of
the various underlying factors that influence tabgy integration in ship management processes.

Keywords: human-machine interface, optimisation, technolagggdration

1. INTRODUCTION risk environment. Yet, technology including infortiag
communication technology infrastructure is now sten

Along with the concerns for human safety and be increasingly rendering the ship manager capable
environmentally safe operations, the key dimensions  holistically managing ship operations effectiveBA4],
service quality of shipping industry include op&ras [31], [25].
and management efficiency which are characteriged b How is the technology being inducted and
the outcomes of service performance and enabled byintegrated into the modern shipping practices? \ilaat
technology applications for process efficiency. loer, been the impact of it so far? Is there scope arnengial
in the maritime field there is very little evideno&any for optimisation? These were the drivers of thedgtu
proper research on technology integration and The effects of technological change and information
management systems and the factors that make them dechnology are now changing the processes invoived
prevent them from working optimally [25], [5], [42] ship operation and management, and are seen to be s
Sharma [36], in his study of the understanding of a dramatic that it can be comparedtt® effect brought
service management framework in the ship managemenabout by change from sail to steam that changed the
industry, finds that it primarily runs on heuristiand management structures, the technical aspects and th
thumb rules. staff development needs of processes [11].

While technology advancements were designed to The principal aim of this study was to deepen
contribute to minimising task complexity and to understandings of challenges and potential of telciyy
mitigating human errors, issues of fatigue, incedas integration in modern ship management practices and
administrative burden, technology assisted acc&dett. explore opportunities for process optimisation in
still plagued the industry. Shipping as the priatip alignment with contemporary management theory and
service providing industry within transportation, practice, and fill in the void in academic studydacted
produces this service with the ship as its corestituent in this field. In order to achieve the objectivéeefively,
unit that operates geographically remotely andligh the thesis delves into relevant literature, follavs
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qualitative methodology and presents and discussexompanies considering a new

extensive findings from empirical research before
drawing conclusions.

With the objective to delimit the research projiect
the architecture of ship management system, thetihm
of ‘technical management’ that has greatest infteeon

the ship management practice is scoped.

2. THE ECONOMICS OF TECHNOLOGICAL
CHANGE

Maritime transport serves world trade. The driving
force that guides the efforts of any transport exysis

the quest to win more business by providing cheapermaritime communications.

transport and a better service [41]. Thus it isherd to
see that the choice of economic logic for valuatioa
in shipping has always been lowering of costs.

technology. Their
perception of value and risk is quite different,iethin
turn affects their technology change decisions.

However, the development and deployment of
technology is intimately bound with the notions of
progress and a natural societal advance from arlowe
state to ever higher ones, a necessity charaaelige
integration or change from less coherent to more
coherent forms [22]. The evolution of technology
integration and automation architecture in ship
operations and management has been through thiee ma
areas: (a) advances in instrumentation and confiodl,
evolution of information systems and (c) advanaes i
Being a safety-critical
industry, the deployment of technology focused nmre
its capability to enhance safety; and since safety
management is an integral part of overall ship

~ Technological change poses some of the mostmanagement, this area thénter alia got partially
important concerns for shipping management in the gqdressed with technology interface, but lacked in

current time. Shipping industry that was largely

holistic approach. Knudsen [23] empirically findsat

controlled by cargo shippers and shipping companies efforts to reduce accidents in seafaring have led t

existed in closely controlled regimes and was caisef
supervised by charterers. This elicited close @gein

proliferation of procedures such as workplace
assessments and checklists which not only increase

investments and operation performance. Now shippingaygidable work load but also are perceived by many
has evolved into an aggressively competitive marketseafarers as counteracting the use of common sense,

driven regime. Charterers are often replaced hyetsa
who take short term view and prefer to hire shipsyt
need from the spot market rather than charter teng
[40]. This is also the case with ship owners whe ar
more of asset players and may sell their vesselhag
new ones or move them in and out of third party
management, depending on fluctuating
situations, making it difficult to plan investmeti
technology [37].

Ship owners may also come from a conservative

background which views technology with suspicicomir
the investment return optimisation perspective.
However, as the technology keeps changing frequentl
this inflicts a ‘wait and watch’ approach in shipaters’
decision making, rendering the task more difficWitith

the slicing of the maritime value chain and thevitegs
such as crewing, technical and commercial operation
being performed by separate entities, it has inftee
the incentive structure in the industry in many sayhe
industry grapples with issues of split-incentiveswn
well recognised as barrier to the diffusion of namd
efficient technology. The ship owner faces the rditea
between minimization of operation costs with creyvin
costs to his account as against his capital cdsisew or
retrofit of equipment to existing tonnage where
charterers or commercial operators draw the benefit

Frankel [14] points out that technology change
decisions are usually made on the basis of econantdc
performance advantage, but the choice, timing,esoél
introduction, and utilization of old as well as new
technology is becoming more difficult now as new
technologies become increasingly available longeef
the expiration of the economic life of existing
technologies.

The problem of technological change is also
different whether one is an early or late adoptér o
existing technologies, in as much for large and
financially powerful versus small and growing trpog
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experience, and professional knowledge epitomised i
the concept of seamanship.

This points out to the lack of any scientific
approach in the practice of technology integratioship
operations and management.

THEORY OF TECHNOLOGY
INTEGRATION

Most rational decisions are based on some form of
theory. It provides a conceptual framework and gige
perspective for the practical study of the subjéttus,
theory and practice are inseparable. Together kbay
to a better understanding of factors influencinttgras
of behaviour in work organisations and applicatbthe
process of management [7].

The theoretical models that examine the interaction
between technology and organisation have evolved ov
a period of time. Nevertheless, technology has ydwa
been the central variable in organisational theory,
guiding research and practice [30].

Arvanitis and Loukis [4] point out that, while
technology plays a key role in an organisationstixg
literature in operations management still holds an
organisation-centric or a process-centric view when
studying business entities. Despite the significant
impacts of technology, the three way technology-
organisation-process interaction has largely been
neglected in literature [48], [17]. Technology,
organisation structures and business processes are
closely integrated and in any technology-intensive
environment, organisation structures and business
processes need to be developed or modified in
simultaneity with technology development applicatio

(9]

Figure 1 below shows the trinity view model that
easily lends to simultaneity and dynamics where
technology, organisation and processes co-exist and
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Figure 1 Technology Centric Framework with simuétans technology-process-organisation view.

these dimensions are systematically integrated @mto interaction with the management of a large thirdypa
entity [46], [9]. management company that has in its basket the
The study of interaction between technology and management of ships belonging to various ownership
organisation highlights some key issues [32], [433): companies. The second case study (Case B) is &simi
Technologies are products of their time and examination and interaction, but with the manageroén
organisational context. While they have flexibility a single ownership company that manages and operate
interpretation, design and use, they are a functibn its own ships and does not use the services oflasmdt
hardware, organisation context and human factoms th managerial control to third party ship managershe T
can be summarised in tf@lowing maxims: third case study (Case C) has a profile completely
a) The temporal and spatial distance between different from that of case A or B. Case C is desta
construction of technology and its application etf$eits owned company, and while fulfilling obligations ftre
flexibility. The greater the distance, the lessée t various government departments, the company was
flexibility. noted to have maintained a strong presence in the
b) The workplace culture and interacting human international shipping business with fleet profite
element also plays a key role in the deployment andmodern, young and diversified vessel types to serve

application of technology. different and specialized trades. The company was a

c) There is a simultaneous mutual impact among profitable commercial venture of the state. Sinbe t

technology, organisation and process. company has had a track record of profitabilitycsirits

d) Technology today is a driving force that stimulates inception about five decades ago, it enjoyed enddnc

changes within organisations. autonomy and delegation of powers towards capital
expenditure.

4. RESEARCH METHODOLOGY The fourth case study (Case D) consisted of

interviews with senior sailing staff that have Hadg

A qualitative, exploratory research approach with sailing experience including sailing on-board fairl
case study as strategy was considered appropfiate. modern ships that were equipped with modern
focus was on examining how the shore based managertechnology to enable giving meaningful insight and
and ship board staff who are at the two vital eoftthe inputs to the subject of research in context. Wlhilis
technical management process perceive and cope withwould generally be the type of ships operated lg th
the changing nature of work and skills as a restithe ~ above types of business enterprises in case A, ®, dr
technology integration into the management andwas ensured that the sailing staffs were not irctiveent
operation practices. A qualitative enquiry with lsuc employment of these companies. The on-board staffs
methods of research relies upon opinions, perceptio Who are at the core of operations in a shipping pamy
interpretations and experience of the participantsch would give vital input from their perspectives whimay
was planned to be sought. A case study is an agptep  not be available from the staff ashore in the presi
research strategy of empirical enquiry to inveséga three cases.

contemporary phenomenon within its real-life and Multiple case designs allow cross-case analysis and
natural context as demanded by the enquiry at bizatd ~ comparison, and the investigation of a particular
corroborates the intent of in-depth understandiiibomt phenomenon in diverse settings.

involving explicit control or manipulation of vatites. Furthermore, an ‘Explorative Integrative’ form of

Case studies typically combine data collection case study approach was adopted in this project.
techniques  such as interviews, observation, ‘Explorative integration’ embraces both theory-ériv
questionnaires, and document analysis which wdre alresearch and an explanatory bottom up approachah
used as research tools [47]. inherently cyclicdesign of several phases, explanatory,
Four case studies were selected, three of whichexplorative, interpretative and understanding. As a

were company settings undertaking technical analytical endeavour, it aims at generating fantshie
management of ships in a mutually varied strucafre  field in order to create an integrative view of ttese,
constitution.(Case A) was aim situ examination and depicted in figure 2 below [26]:
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Final Report
when completeness has occurred.

The Protocol
continuously structure the
research in terms of
subjects to explore

T Vision of outcome
continuously update
results — fragment
after fragment

The Research Process Getting started
-exploring what you expected to
see,

as well as what you may not

Revision

AN

/_

—

Pressure from field I?hspwatlon frdo_mtllteratturt(_a
-informants -theories and interpretations

-observations. etc -experience related bythers

Figure 2'Explorative Integration’ as process

This research was based on the ‘post positivistic’ was amply discernible. So also their vehement tisaer
paradigm by Guba [15]. The paradigm, which is the of existence of large potential for optimised opiers

basic set of beliefs that guides actions in corniaratith through enabling technology that could also enhance
a disciplined inquiry, is characterised by the oeses to  their own safety further affirms the notion.
ontological, epistemological and methodological However the evolving structure of the industry

qguestions. These are the starting points that méter under the influence of forces of globalisation ihieth it
what inquiry is and how it is practiced. In possjtwist exists, are seen to create failures and barriergtsin
research, truth is constructed through dialoguéssnes holistic and well founded implementation. The main
raised during interviews, participants’ reactionsda challenges thrown up due to this scenario were $gen
researcher’'s own interpretations of these interwmove be as below:

ideas [34]. Post positivism's empirical quest for The main drivers for technology uptake were
knowledge emphasizes replicability across seen to be more as a reactionary stance of coraplin
heterogeneous populations, settings, times, pargpec  the requirements of regulations and customer diest
and deductive, critical refutation.  Scientific rather than a proactive initiative as a value psigm
generalisations gain warrant only through such guiding organisation towards satisfied constituesntsl

replication and criticism. sustainable value creation.
The economic logic of low cost operation
5. THE TECHNOLOGY INTEGRATION GAP underpins every technology change decision and the

cost-benefit analysis remains myopic to short term

This research has shown that the seafarers who arginancial returns on investment. The ship manager,
at the cutting edge of delivering on ship’s perfante  keeping to business objectives fails to undertaky a
for the shipping industry are not in the least ageto initiative on technology implementation and is érivby
technology integration as is suggested by somet€Tise  the regulatory demands. As a result such implertienta
no vacuum towards this initiative from the shiplibar takes the shape of mere incremental advancement
standpoint. For example during the fieldwork ofsthi without considering its design, operational constrar
study the enthusiasm towards handling of latestimpact. The regulatory drive in turn originatesnfrahe
technology that in particular rendered reduced rthei business initiatives taken by the private entrepueial
administrative burden or made operations easyhfemt organisations promoting such technology without imny

62



Proceedings of IAMU AGA14

26-28 October 2013

depth understanding of usage circumstances.

technology push is largely proposed keeping in ntimed
need for greater safety in industry operations.sTthe
need for enhancing safety in the industry is madelte
the centre stage, which being a safety criticaustiy
cannot ignore. The concept and the scope of teoggol

integration are largely drawn from similar form of

This

What was also evident from the study was the
technology aided panopticism of the shore based
management which proves detrimental to independent
and trustworthy work environment on-board shipsisth
exacerbating the traditional ship-shore divide. $hely
showed that the application of technology was
interpreted to the advantage of the managementeo t

technology already in use in other industries. The extent that it was felt that in practice the usagfe

literature review showed evidences of far greatggrele
of technology interventions in
aviation, medical sciences and process industogsas
compared to shipping industry the interventionstich

technology is skewed to work largely for the mamage

industries such as It was used for improved flow of instruction frorhet

managers to the ships and for monitoring work outu
seafarers. The work environment of the ship inlfitise

industries were based on much more robust fundahent considered challenging enough, and on top the poor

research application [32].

considerations of socio-technical systems in the

Some of the features of the shipping industry technology integration process involving ship-shore

which are not directly connected to the implemeotat

interface only exacerbated such divisive feelingne T

process of shipboard technology nonetheless have aominating and controling stance of the shore

profound impact on the final outcome. The industry’
fragmented structure fails to encourage any sudiktioo
and concerted approach to technology integratibis |
seen that in the globalised shipping environmerteth
are myriad of actors in a common enterprise. Thisgy

management engendered a sense of apathy and
reluctance among the seafarers. The critique of
panopticism in organisational theory draws attentio
the inevitable interrelationship between power and
resistance, and also to that between capital anttaip

rise to split-incentives phenomenon. The ship owner which may not work when applied in much concenttate

particularly if he himself is a mere asset played$ him
not reaping the full benefits, with the ultimate

form [8].The seafarers thus felt undervalued and
mistrusted and tended to perceive shore managemsent

beneficiaries of technology change being many othercunning even immoral that tried to fix liability ahem.

actors in the business. The fragmentation and tack
genuine interest in the value of
implementation is then reflected in the way in whicis
implemented and operated
attention is paid to whether such implementatiomeffies
the operators or not but what was evident fromstidy

This again was largely a consequence of poor

technology consideration of social factors in technology iméign

process that eroded mutual trust and respect. The

in practice. Not much underlying reason for why seafarers were not cemnsitl

as a key player in the introduction of technology
arguably relates back to the fact that technolatppsion

that such implementation was seen as a cost and thavas a reflection of mere regulatory compliance and
management were keen to see its immediate benefitact that only had to satisfy immediate economic
were realised. The reduction in crew size is thus rationality.

considered as a natural and inevitable corollaryt &s
equated with the cost that needed to be recovareda
implementation of ‘expensive’ technology on ships.
Arguably in some cases implementation of technolagy
this way is seen as a good return on investmentfzad
implementation of technology itself is a ploy taluee
€Xpenses on manpower.

The design of technology remained alienated
from the operation function. It is acknowledgedt ttree
design stage itself is the most crucial stage tress the
functional requirements direct from the user pectpe
and all the principles of human factors engineecaq if
at all, find its most worthwhile application at shvery
stage. However, as evidenced from the findingss thi

Technology excuse thus gets pushed to reduceaspect did not find visibility in the shipping doima
on-board crew numbers below the optimum. This getswhere design was seen as technology-led rather than

coupled with lack of learning opportunity and expece
in an automated environment which then proves riaky

design-for-use [3]. It led to non-standardisatiod @oor
integration of equipment into work system but witho

situations of abnormality or emergency. Also many a integrating human characteristics into its defomiti

times the seafarer who is not an electronics expetit
equipped to handle automation faults. Thus redacet
inexperienced crewing only adds a layer of compjexi
adding to seafarers’ stress and fatigue. Skillisgués
prevail within the industry which is left grapplingith
the up-skilling/deskilling dilemma in light of poor
technology integration. It is seen that while tembgy
intervention incentivises crew reduction and alldaisa
cheaper deskilled workforce, in reality poorly igtated
technology integration demands placing up-skilled a
not down-skilled shipboard workforce. In practice
abnormality and emergency, even occasional techgolo

design or development. Even the quality of assessme
type approval and certification of such intercoriadc
systems by the approving authorities like clasatfan
societies was found to be inadequate and wantinth W
operability hardly being considered at the desigges, it
resulted into stress and fatigue for the operat@ne
encouraging mistakes which no amount of training or
management intervention can mitigate.

This research has further established that many a
times over-reliance on technology crept into operat
functions leading to reduced situational awareness,
suspension of traditional seafaring skills and

failure demands highly skilled crew to be able to consequential enhancement of risk of accident.cAign
adequately respond to out of the normal operationalno direct evidence of technology initiated accideas

needs.
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noted in this study it is not hard to determine hine

construed as rejections by the maritime business

operator could be getting absorbed into technology operating from ashore.

overlooking its vulnerability and the need to tragatith
healthy scepticism.
technology spawns a sense of over-confidence gheut
situational awareness inducing the seafarer tayfofes
core-competency skills, which in some scenarioddcou
prove counter-productive.

Furthermore, this study shows that the
investment in appropriate training of crew in hamgll
integrated technology finds no ownership in thengng
disintegration between the owner, flag,

It could be argued that such6.

operators,

TECHNOLOGY INTEGRATION GAP
RATIONALISED

The above interpretation of the research is further
analysed below. This section reviews and explaes t
gap in technology integration in light of prevagin
theories and framework of globalisation, neo-libera
capitalism, principal-agent theory, regulation of
technology, socio-technical theory and community of

managers thus blurring the link between owners andpractice. While these generalise across industcjose

those responsible for the crew. The short-termrectg
afforded minimal obligations towards the seafared a
the economic logic in a split-incentive scenaritoafed
evading bearing of costs towards any such traifii8g;
[2].

Another discernible outcome of such blinkered
application of technology led to information cluttie
the management and operation of ships.
management function of ship-shore interface, tise @d

In thedirectly for

however in the shipping industry due to its unigature
and structure, are found to be highly accentuatdds

creates the paradox of immense potential of tecigyol
integration failing to be taken up and manifestasgthe
gap.

It is seen that the globalised shipping industry
environment affords no real incentive to the shipmer
technology uptake beyond remaining
compliant for business to run. The highly fragmente

communication afforded shore management to exercisestructure of the industry that is seen to give tissplit-
excessive control by demanding documentary evidencencentive problem is akin to the principal-agentigem
from the seafarers resulting in the production of athat is accompanied by a rich stream of theory and

plethora of paperwork. It is no surprise that thé's
staffs question the veracity of such exercise #ufts to

empirical research. Principal-agent theory premtbas
where parties have partly differing long-term godés

the administrative burden and diverts them from the example that they aim for profit maximisation ireith

main objective of running the ship safely. Many
seafarers also perceived such top-down implementati
practice as countering the use of their professiskitls

respective companies, then market failure occufg. [2
There is then economising on bounded rationalitylevh
simultaneously safeguarding the terms of contract

and experiences embraced in proven good practice ohgainst the hazards of opportunism [44].

seamanship [23]. The study showed that in the d¢ipara
of ships the un-optimised overload of information
through poorly integrated operating systems putgigr

The ship-owner only minimally complies with the
technology that gets pushed through regulation gagdo
for safety, security and environment reasons, conifo

demand on cognitive resources over-saturating theto the reactive compliance culture that dominates t

operator. The premise that automation reduces thendustry. This

workload thus remained an illusion.
Such forced implementation not only increased

in turn is exacerbated when the
globalisation affords the ship owner tchoose his
regulator in terms of the flag of the state he wsskthe

avoidable work load but was also perceived by many ship to fly. Guttal [16] among many others has adju
seafarers as countering the use of common sensehat globalisation is a form of capitalist expamsibat

experience, and professional knowledge epitomised i

entails the integration of local and national ecores

the concept of seamanship. The strong community ofinto a global, unregulated market. Although ecormimi

practice established over a long period of timeain
relatively secluded working environment made itdear
to penetrate into and bring about any change veitie elt

its structure, globalisation is equally a political
phenomenon, shaped by negotiations and interactions
between institutions of transnational capital, omti

requires deft handling and as discussed, through astates, and international institutions. Its mairvidg

paradigm of an inclusive new practice with techgglo
integration rather than such impaosition.

forces are institutions of global capitalism, bttalso
needs the firm hand of states to create enabling

In summation, the seafarers’ attitude to technology environments for it to take root. Globalisationaisvays

integration is unequivocal.
short-sightedness of the split-incentivised industr
operation totally ignores the seafarers. Bhattaaiar
[6] seminal findings reveal that ineffective regoly
infrastructure, weak employment practices, the adxse
of trade union support and lack of organisationadttin
the shipping context manifests deeper sociologésaies
and organisational weaknesses in the shipping indus

However, the economic accompanied by liberal democracy, which facilitates

establishment of neo-liberal state and policies pleamit
globalisation to flourish. Contrary to the develagrh
theories, be they ‘conservative, modernisation, or
dependency theory’ that conceived development as
‘national development’, present notions underlyirep-
liberal economic development as are being pushed
through globalisation, re-conceives development as

Such concerns were the underpinning concerns 8 thi global competitiveness within the global marketcpla
study too. The seafarers’ antipathy to un-optimised [29]. The neo-liberal freedom as a concept getd tie

technology integration in the wake of his experené
enhanced control, mistrust and disrespect towaids h
seamanship, even his genuine concerns for safety we

64

down to free markets where people are free so &g
they submit to the dictates of deregulated freekatar
Significantly, the race to the bottom hypothesiguas
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that states in their competition to attract moluispital the OECD area gross domestic expenditure in 202 [1
must converge to the lowest common denominator. [28].

The extra-ordinary element for shipping industry is The discussion thus in part explains the lack of
the fact that the law of the seas is grounded m th control from the flag states in the case of redudat
notions of freedom of the seas with underlying gipte technology implementation in the shipping industig.
of navigation of the oceans freely, ship’s natiostte flag states remain competitive in acquiring bussnes
having exclusive dominion over that ship and noeoth ship registration — especially those which are sot
nation can exercise dominion over that ship. Ta Felf scrupulous and renowned for being under-resoureed—
Convenience (FOC) phenomenon and later mimicked byflag-state based control for the implementation of
the international registries that is encouragedsuich shipboard technology is unlikely to be effectiveutB
environment shows the veracity of de-regulatiorthef what is equally striking is that the maritime statehere
marine industry. This conforms to the notion of such technology is being developed also fail totrabn
globalisation theory put forth earlier and explaihe the adoption and implementation practices of such
minimalistic attitude adopted by the industry redais. technology. They refrain from interfering becausg b
The fact that an international regulation is enéatpon giving the freedom they are better able to pronhatae-

a nation by nation basis who remain keen to make th grown technology manufacturers corroborating the
states attractive choice as regulators, the sayerei arguments presented above.

privilege creates an unregulated environment where Another causal factor for the technology gap is
capital is free to act as it pleases [1]. identified as lack of fundamental research into the

In the global context, the policy making is seen to technology integration in shipping environment and
get politicised with self-serving agenda of the stiinent paucity of appreciation of the fact that technoldms
members of policy making bodies belaying the naion always been the central variable in organisaticimabry
of any common good for the industry. The issue, guiding research and practice so evident in othéetg-
particularly in safety-critical industry like shipg critical industries. Being an extreme case of daglised
becomes that the dividing line betwesactial regulation industry, the ship and the seafarer lie in the reeaf a
on health, safety, environment aadonomicregulation complex constellation of multiple interests. The
of technology gets blurred when technology is pasde contractual employment of the seafarer, his nostert
as enhancing safety. The regulation of technology relationship with owner, mixed nationality crewirend
follows the leading theory of interests lobbyingstueld dysfunctional communication with managers find no
business profits. The theory that it is the subpgsoaf support for him. What comes out glaringly is thiage t
the industry that drive technology in the garb o€ial seafarer, who manages technology for optimum
regulation on safety, health and environment, ddoso performance of the sole productive unit — the shipl
serve own parochial advantage by raising rival $irm  on whose performance the profiteering of the myodéd
cost, endures [43]. actors in the industry hinge, finds himself at Hwtom

Munck [27] had contended that globalisation of priority.
combines several strands, such as the consensugamo The explanation once again lies in the outcome of
global economic policy makers who favour market- economic globalisation that underpins the stateitalap
based development strategies over state-managexjy onelabour relationship. The increasing dependence of
the control of G7 states over global market rubes the national economies on global economic flow of
control of financial power in the hands of trangmadl investments sees financial capital play off oneittatal
corporations and banks to facilitate its implemsata jurisdiction against another to gain optimum return
Seen in this light, even the monopoly rights sush a including labour that is cheaper, more flexible anadre
patents and copyright those are strengthened toeasily subjected to hard work. As nations compete
encourage innovation arguably become counter-amongst themselves the content of their labour lares
productive. They not only become barriers to sharedwatered down to the detriment of their workersudahg
common ideas of standardised operation that plégeie those that protect their rights [35]. Even ILO [1$8s
shipping industry as seen in this study, but alsth w conceded that while there is improvement in global
powerful state actors pushing the policy making in production systems, globalisation has impacted vamik
favour of their own technology suppliers wards afffy worker relations, compromising the observance @& co
competition. Stiglitz [39] has argued that the deped labour standards. Growing amount of literaturesocial
world has carefully crafted laws which give innawat dimensions of globalisation shows that many areyweér
the exclusive right to their innovations and thefis the so-called benefits of globalisation [20], [3§19].
that flow from them. In cases like pharmaceutical Labour fortunes are undermined by an ideological
industries the costs go beyond money when access igliscourse that upholds profit as sign of efficienhgt
denied to affordable lifesaving drugs and highly will generate the required levels of productivitg t
profiteering companies researching on lifestylegdru sustain economic growth for national developmemt. T
than lifesaving drugs simply because the poor cinno succumb to labour demands or interests would reader
afford to pay for the drugs. R&D intensity definasl the economy inefficient and directed towards failureus
ratio of R&D expenditure to GDP is an important making out labour ‘standing in the way’ of national
determinant of innovation. This is in excess of #%  progress if it insists that its interests should be
OECD countries with USA alone accounting for 41% in  considered. In this way, while globalisation is abo
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removing state restrictions on capital, it seekso ab
control labour by making believe that social prtitat
and job security are uneconomic and inimical to
economic growth [20]. Stiglitz [38] asserts thatclsu
economic policies that purport to separate efficyen
issues from equity treats labour as commodity ams r
counter to the interest of workers. ‘Labour market
flexibility’ and ‘capital market flexibility’ appees as
symmetric policies but they have very asymmetric
consequences — and both serve to enhance the aveffar
capital at the expense of workers. Lack of consalta

with seafarers in the use of shipboard technology,

discarding the user perspective in the developnoént
such products and requiring seafarers to merelyptada
and comply once the technology is implemented &s th

contextual enquiry does not find a place in theigies
considerations, which is a critical factor in thecess of
any interactive systems function. The most impdrtan
objective is to achieve usability which is defiredFiset
[13] as, “...the extent to which a product can beduby
specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in acge
context of use...”

Limited application of human factors engineering is
then evidenced in the design and operations of
technology integrated practice. The focus remains
technology, engineering and equipment rather than
cognitive and social ability of operation in anegtated
environment with due regard to human charactesistic
limitations and the ergonomics. This thesis has

study reveals, can all be explained by the wider investigated that the socio-technical theory agstess
developments discussed above. It corresponds to thepproach focuses on the interdependencies betwekn a

statements made earlier [6] of the shipping industr
where widespreathissez-faireapproach has resulted in
significant restructuring of its labour market thet
detriment of the seafarer.

There is thus no concerted effort or interest or
ownership towards long term and organised
development. Any development is then left to beati
by reactionary situations of accidents and incigent
which in the maritime industry have severe limdas in
getting to the root of the causal factors to drive
meaningful change. Worse still, there is failureséa the
seafarer coping with abnormalities and evolving
practices then get built on this ‘new normal’ tkaten
start definingrule-makingpractices. In complex systems,
there are ‘latent pathogens’ normally toleratedthe
system but ‘awakened’ by a specific situation ament
create a causal link leading to an accident. Théasieg
culture of ‘making everything work,” as highlighted
this thesis and seen to be accepted by the orgianisa
a potent ground for harbouring such latent pathegas

among people, technology and organisational
environment that provided the holistic construdeatly
then, the socio-technical theory remains as valithy as

it was in the 1950s. We continue to live in a world
greatly affected by technology; so much so thatake

for granted the choices made for us by the technica
system designers. Today as in the past, the socio-
technical paradigm calls on us to question the gesi
assumptions underlying technical systems to asktHik

the best way to design and utilise technology feopte
and society?” So also, when attempting optimisation
question “Whether we have assessed the degreentf jo
optimisation of social and technical systems irtligf

the demanding external environment?” Both the
technical and the social systems must produce ipesit
outcomes. This method contrasts with the traditidimat
first designs the technical component and theniffite
people, as is seen to be widely practiced in thepsig
industry. The traditional method as seen often detad
mediocre performance at high social costs [10]. The

Wynne [45] has argued, contextual normalisation of cause lies in the organisational context of rewadd
working technologies takes place according to local sanctions in case of high technology systems. Tioees

rationalities but this fragments the overall sociature
of technology while evolving its informal practicalles.

based management finds appeals of speed, power and
manoeuvrability in current sophisticated designning

A general perception remains that just before the over concerns of ease of operation or maintenante

accident everything was perfectly normal. Thus kstio
application of sociology of scientific knowledgehmtter
understanding of technology remains stunted.
Technologies get evaluated by their external effext
risks alone but not by the relationships that may b
intrinsic to them. As science becomes an incredsing
economic resource in industrial competition, thshrto
exploit scientific knowledge as commercial techigids
allows less time and social access in pilot phatkas
wider systems problem arise often more acutelynduri
commercial lifetime of technologies.

Related is the causal factor of limited end-user
participation in the design and development of
technology integrated functions. This effectivelgans
that the knowledge and experience of seafareraicsly
entered into the information networks which infotie
design process. There also is lack of appreciatian
end-users contribute important workplace knowledge
processes, tasks, equipment and potential
Ethnography with participatory user analysis of
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costs in excessive fatigue and workload are boynéhd
seafarers who make the systems work on daily lzesis
their feedback on poor design is judged as selfusgr
[32].

This section has analysed the technology potential
gap in terms of theoretical framework generally
applicable in other sectors. Exacerbated in thppsig
industry environment due to its unique structural an
disposition, the un-optimised technology integnatio
results in the seafarer who is the driver of tedbmy
become a victim of the circumstances. The technolog
that was intended to ease the seafarer's operatinds
burdens ends up in controlling him, even leavinm hi
under-resourced with fewer crews and causing fatigu
Influences of strong community of practices then
manifest his frustrations as resistance and hirdrmho
technology integration from the ship standpointef&his
a large gap in what seems technically rationaloincept

risksand intent and what actually gets implemented i th

shipping industry.
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7. OVERALL REFLECTIONS

It needs to be appreciated that the challenges an
potential of technology integration into management
practices ultimately translate into human perforoeemn
Human performances and human-system integratidn wil
never be effective unless it is seen by all staldedrs as

an integral part of the entire systems engineering

process, from initial exploration and concept ea#ibn
through operational use, even reengineering; and b
responsive to users’ needs.

By bringing to light the limited application of sem

fundamental principles of human-systems integration

and discussing the broad underlying optimisation
potential of ship operations and ship manageméis, t
study has attempted to expand the boundaries edres

on the subject in the maritime industry, in a wagtt

both contributes to academic knowledge and has

significance for those in the industry. It thus iaeles the
objectives that the study set out for itself.

Credibility of a study involves the level of truth
value that it achieves by investigating the levél o
engagement which allows an analyst to build trust a
learn about the setting under investigation. Adegu

engagement was achieved in the settings of thee thre

companies and the ships staffs’ interviews. Respond
validation was achieved in all analyses.
Due to the rigour applied in the application of

appropriate methodology it can be claimed that the

findings while emerging from the study of three gfie
companies do relate to the wider context in theitimae
sector.

This study thus contributes to the better and tiolis
understanding of the impacts of technology integrat
in ship management processes and its productivitis
providing a better picture of this take up in thépping

industry.
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THE EFFECT OF SHIPBOARD MARINE SIMULATION ON STUDENT
SUCCESSIN RADAR COURSES

BROWNE D. STEVEN
California Maritime Academy, USA
ABSTRACT

Historically, a large percentage of maritime cadatsmany as 25% in some years, have failed tharReRPA
class (DL-325) at California Maritime Academy (CMAJhis high failure rate has resulted in delayeshpess towards
graduation and the requirement for additional urettsr and classroom resources necessary to teactathe students
twice. In May and June of 2012, aboard CMA'’s tnainship,Golden Bear, first-year cadets participated in 30 hours of
intensive radar training utilizing the ship’s nevawngation Laboratory (NavLab). The NavLab contampart-task
integrated bridge electronic systems trainer (IBEShe NavLab provides the capacity to train up2f students
simultaneously on simulated radar and automatiarrptbtting aids (ARPA) units. In the Fall semesiéR012, every
student passed the Radar/ARPA course. This posisat could be attributed to the radar training tadets received
utilizing the simulation system onboard ti@olden Bear and illustrates the benefits of incorporating dation
technology into Maritime Education and Training (MBprograms.

Keywords. Radar Training, ARPA Training, Shipboard Marine Smulation, Maritime Education and Training.

1. INTRODUCTION 2. SHIPBOARD SIMULATION ON TRAINING

SHIP GOLDEN BEAR

In order to be licensed as Third Mate upon Oceans
in the United States, a prospective mariner must As a course prerequisite to Radar/ARPA (DL 325),
complete a Radar-Observer course and an Automatiqyarine Transportation (deck) cadets must complete S
Radar-Plotting Aids _(ARPA) course that have been Training (CRU 100), a 2-month training voyage ordoa
approved by the United States Coast Guard [1]._ Thiscpma's training ship, Golden Bear (TSGB) [3].
requirement parallels that of th_e Standards of niingj, Typically, cadets take CRU 100 during the summéarpr
Certification and Watch keeping (STCW) Code for {5 thejr 3¢ class year at the Academy. In recent years,
Officer in Charge of a Navigation Watch (OICNW) [2] = gtydent enroliments at the California Maritime Aeaty
To meet these requirements, Marine Transportationpaye rapidly increased; this increase strained the
cadets at the California Maritime Academy (CMA) in rasources of theGolden Bear and limited training
Vallejo, California, USA, take a combined Radar/ARP opportunities. In 2005, for example, 38 cadets keto
course (DL 325) during their®3Class (sophomore) Year in CRU 100. They were placed in training groupslaf
[_3]. Before the Fall semester of_2012, this couvas the or 13 students that rotated through three duty
first exposure to those topics for most students. 5gsignments: bridge watchkeeping, on-deck maintanan
Historically, cadets have failed this class at w\tagh and practical seamanship training. Over the coofsee
rate. In some years, more than 25% of registeredy month voyage, each cadet stood approximately-19 4
students f_a|led to complete the course requireméstst hour watches on the bridge. Since 2005, the nuraber
result, failing cadets have to repeat the course th caqets enrolled in CRU 100 steadily increased,hiegc
following semester or the next year, delaying their 7g iy 2012, an increase of 105.3% in 7 years. (The
progress towards graduation. This high failure @&®  ymber of enrolled students is projected to in@e@ass
results in increased requirements for instructod an i, the summer of 2013.) Due to the increased emeit,

facility resources to serve repeating students. 5 the number of training groups was increased froraeth
During the summer (May and June) of 2012, 3 {5 fiye to include classroom-based training and
class Marine Transportation cadets participatedivie simulation training, and the average number of d&id

days of radar and ARPA training using simulation \yatches per cadet dropped from 19 in 2005 to DiR2
equipment aboard CMA's training shigolden Bear. (See Figure 1).

This was the first Fime this training was offeredtlae In order to increase both the quantity and quaifty
Academy and the first exposure that this groupaafets  {raining offered to the increasing number of cadsis
had to the subjects. During the followlng acadetaicn the training ship, California Maritime Academy
(September to December), approximately half of the ¢onstructed a multi-million dollar Navigation Laladory
cadets (n=44) enrolled in the _ Radar/ARPA _Course (NavLab) onboard th&olden Bear [4]. The NavLab on
conducted at the CMA campus in Vallejo, California. the ship contains a full-mission bridge simulatod a
This paper will examine the effect of the radar and part-task integrated bridge electronic systemsnénai
ARPA training conducted on th@&olden Bear on student (IBEST), (See Figure 2). The full-mission bridgeV(B)
success rate in the subsequent course taught gueam  gimy|ator, in the forward compartment of the NavLab
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consists of an Integrated Navigation System andethr
display monitors (See Figures 3 and 4).
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Figure 1 Enrollment and Bridge Watches (2005-
2012)

The IBEST, in the after compartment of the
NavLab, consists of 10 simulation stations that ban
used to train up to 20 students on radar, automadiar
plotting aids (ARPA), electronic display and infation
systems (ECDIS), ship handling and navigation (See
Figures 5 and 6). The primary purpose of the Navisab
to provide ' class (senior) cadets opportunities to gain
additional watch keeping experience in the FMB whil
on the training voyage. It also is used to intrasl@
class cadets, enrolled in CRU 100, to the use dérta
ARPA and ECDIS equipment in the IBEST.
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e |“

N J‘ 3 Flat Panels
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Figure 3 Full Mission Bridge (FMB)
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Figure6 Cadets sing the IBES

The NavLab was completed in 2011 and fully
utilized for training during theGolden Bear’s training
voyage of May and June, 2012. During the voyage, th
78 cadets enrolled in CRU 100 received five days
(approximately 30 hours) of radar and ARPA training
the IBEST. During that period, 2Y% training days
(approximately 15 hours) were utilized for the tdag
and learning of radar plotting techniques for sodin
avoidance. The remaining 2% days (again,
approximately 15 hours) were used for trainingadar
navigation and the use of ARPA in collision avoidan

This was the cadets’ first formal exposure to these
topics in their curriculum. In the Fall semester26f12,

44 of the students that had received the shipboard
training enrolled in the Radar/ARPA course (DL 328)
the CMA campus.
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3. STUDENT FAILURE RATE IN RADAR/ARPA
COURSE (DL 325), 2003 to 2011

The Radar/ARPA course (DL 325) at CMA consists
of a lecture portion and a lab portion. Each wdek,14
weeks, enrolled cadets attend two 1-hour lectures a
two 2-hour labs, a total of 84 instructional hoeach
semester. Radar and ARPA theory is taught durieg th
lecture periods, while the lab periods are utiliZed

DL 325 based on the needs of the Academy and the
availability of the instructor. Some instructoeught

DL 325 as many as 5 semesters in the time perigd (e
Instructor #1), while other instructors taught twurse
once (e.g. Instructor #6.) Table 2 shows the stude
failure rate by instructor (with names removed.pOthe
course of the decade, two instructors, #1 and &R df
20% or more of the students enrolled in their dass
The causes of the variance of the failure rate by

hands-on training and assessment of radar plottinginstructor were not explored.

techniques for collision avoidance, radar navigatio
skills and the use of ARPA. The lecture is conddiétea
lecture hall and each section of the course tylyidal
limited to 24 students due the room capacity. Hieis
conducted in the Radar/ECDIS Lab in the Simulation
Center on campus which is fitted with 8 radar/ARPA
simulation stations and each section is limited1®
students. Students are scheduled to take the ceithse

in the Fall or Spring semester of thelf 8lass years at
the Academy, depending on the first letter of tHagt
names.

The Radar/ARPA course is graded on a Credit/No
Credit basis. In order to receive credit, a cadefstm
achieve passing scores on: a radar plotting teseek 5
(90% or better to pass), a radar skills assessimemtek
7 (100% to pass), a written exam on radar theowyaak
9 (70% or better), a written exam on ARPA theory in
week 14 (70% or better), and an ARPA skills assestm
in week 14 (100%). If a student fails to achieyeaasing
score on any of the assessments, a grade of Nat &red
issued and the student is dropped from the courtieea
time of the failure.

3. Historical Success Rate

From the Fall of 2003 to the Fall of 2011, cadets
failed DL 325 at a high rate. (Although the couise
offered in both the Fall and Spring semesters, dingy
data from the Fall semester is examined in thisepap
This is deemed to be appropriate because couradatat
the Spring of 2013 is not yet available.) The faluate
has varied from a low of 6.1% to a high of 25.5%.
During the time period, the overall failure rate swa
16.4%. (See Table 1)

Table 1. DL 325 failure rate by year

Year _ No % No
Semester Enrolled Credit Credit Credit
Fall 2003 46 38 8 17.4%
Fall 2004 44 33 11 25.0%
Fall 2005 32 28 4 12.5%
Fall 2006 43 37 6 14.0%
Fall 2007 36 30 6 16.7%
Fall 2008 51 38 13 25.5%
Fall 2009 49 46 3 6.1%
Fall 2010 53 43 10 18.9%
Fall 2011 54 48 6 11.1%
Total: 408 341 67 16.4%

Seven instructors taught DL 325 sections in the
years 2003 to 2011. Instructors were assigned éohte
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Table 2. DL 325 failure rate by instructor

No
Instructor  gprolled  Credit  Credit % NC
#1 113 89 24 21.2%
#2 94 83 11 11.7%
#3 ) 72 18 20.0%
#4 41 36 5 12.2%
#5 39 33 6 15.4%
#6 17 16 1 5.9%
#7 14 12 2 14.3%
Total: 408 341 67 16.4%

3.2 Repercussion of High Failure Rate

Radar/ARPA (DL 325) is a prerequisite course for
10 other courses in the Marine Transportation
curriculum [3]. Accordingly, students that fail D25
are stalled in their progress towards graduatiahranst
retake DL 325. Retaking the course in a subsequent
semester increases the academic burden on thenstude
due to the additional course load that semester.

The high failure rate has an impact on the Academy
as well. Each semester a significant portion of the
students enrolled in DL 325 are attempting the sedor
the 2 or 3% time. Because of the small number of
students allowed per lecture (24) and lab (16), the
Academy often must add additional sections of the
course to serve the repeating students. The additio
course sections requires classroom space anddtmisu
In the past 10 years, 7 additional course sectianse
been added to the schedule to serve repeatingrgg de
necessitating the hiring of the equivalent of oulétfme
instructor.

4. STUDENT SUCCESSRATE, FALL 2012

4.1 Results

As discussed earlier, 78 "3 class cadets
participating on the training voyage of t®lden Bear
in the summer of 2012 received radar and ARPA
training in the new NavLab facility. This was thiest
year cadets received such training on the ship. In
September of 2012, 44 of those cadets enrolled in
Radar/ARPA (DL 325). Instructor #1 was assigned to
teach 27 of the cadets, while Instructor #3 tatigit
remaining 17 students. As indicated by Table Zdtae
the instructors with the highest failure rate ie ffast 10
years. At the conclusion of the course taught enRhll
of 2012, every student passed the course. Thisthes
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only time in the 10 years examined by this studit the
failure rate was 0%.

Upon the completion of DL 325, Instructors #1 and
#3 were interviewed by the author. They reportedt th
the course was conducted using the same academi
standards as in previous years. In their opinievgry

in the 10 years examined in this study, every sttide
passed the course. The students in the courseusdtr
their success to the training received aboardGblelen
Bear. The course instructors agree. Due to the
anavailability of other data, however, it would be
inappropriate for the author of this study to cldhat the

cadet passed the course because they were bettdraining was the causative factor in the studesiuscess.

prepared due to the training received aboardGbielen
Bear.

4.2 Sudent Survey

At the end of the course, students were asked to
complete a brief survey regarding the training camteld
aboard the ship and the Radar/ARPA course conducte
on campus. The survey consisted of six questions:

1. The Radar/ARPA training | received on cruise

Other data, if available, might reveal other causes

example, although the grade point average (GPA) and

math proficiency scores were obtained for the aeurre

students, that data was not accessible for thagetdbk

the course in previous years. Perhaps that datddwou

reveal that the cohort of cadets in the Fall of 2@te
marter or academically better prepared than their
redecessors. If so, that would certainly haverdmurted

to their success in the course.

(CRU 100) was beneficial. 5. CONCLUSIONS

2. The Radar/ARPA training on cruise helped my

performance in the Radar/ARPA class on campus. The Navigation Labratory onboard t&®lden Bear
3. | recommend that the Radar/ARPA training on was created to solve a specific problem: the réoiidh

cruise continue to be offered on CRU 100.

4. | recommend that the Radar/ARPA training
cruise remain the current length (5 days).

5. | recommend that the Radar/ARPA training
cruise be shortened (less than 5 days).

6. | recommend that the Radar/ARPA training
cruise be lengthened (more than 5 days).

The survey utilized a Likert-type scale in which 5
meant “strongly agree”, 4 meant “agree”, 3 meant
“neutral”, 2 meant “disagree” and 1 meant “strongly
disagree”. Forty (40) surveys were completed and
returned.

on

on

on

the quality and quantity of OICNW training offeréal
California Maritime Academy cadets due to rapidly
expanding enrollments. It contributed to that gosl
allowing CMA faculty to provide an additional tréaig
rotation in a world-class ship-based simulationteen
This has reduced the number of cadets on the rtauiga
bridge at any one time, ensuring that each cade¢hen
bridge is not merely an observer but a true watch
stander. In addition, it has also provided cadbts
opportunity to stand several quality watches in a
simulated bridge environment.

The faculty and cadets at CMA also view the

On question 1, the mean was 4.78 and the medianyayLab as having contributed to student success in

was 5. Thirty-nine cadets either strongly agree<38)
or agreed (n=6) while only one disagreed with the
statement. Similar results were returned for qoas§,
which returned a mean of 4.93 and a median of & wi
every student either strongly agreeing (n=37) oeeigg
(n=3). These results clearly indicate that the eshisl
highly valued the training they received and sugtjest
it be continued to be offered in the future.

Question 2 returned similar results: an average of
4.6 and a mean of 5, with 26 participants indigatimat
they strongly agree, 12 agreeing and 2 neutralmFro
these results, it is apparent that the cadets \teav
training conducted on th@olden Bear as contributing to
their success in the course.
Survey questions 4, 5 and 6 returned mixed resalts.
out of 40 respondents (67.5%) agreed or stronglgeaty
that the training should continue to be 5 day®imgth
but 21 participants (52.5%) also agreed that thaitrg
should be lengthened. These are contradictorytegsul
but it is plain that most students agree that thieing
should be 5 days or longer in length. This is sufgab
by the responses to question 5, in which 35 stsdent
(87.5%) disagreed or strongly disagreed that theitrg
should be shortened.

4.3 Limitations

academic courses through early exposure to radér an
ARPA concepts. This sucess has the potential todugp
graduation rates and time to program completiod, tan
save the Academy money by removing the necessity of
teaching the same students twice.

Although the construction and equiping of the NavLa
was very expensive, California Maritime Academy
considers it money well spent. In the summer df0

the Golden Bear will sail again and the cadets onboard
will again receive radar and ARPA training, bustkiear

the training will be lengthed to 10 days.
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The student success rate in the Radar/ARPA course

in the Fall of 2012 was unprecedented. For trst fime
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MARKET POWER, MERGERS AND CONCENTRATION OF LOGISTICSCHAINS: A
REVISIT OF THE IMPACT OF ECONOMIC RECESSION ON MARITIME TRANSPORT

CHEN QI

Massachusetts Maritime Academy, USA
ABSTRACT

In recent years, many maritime companies have hetwely engaged in vertical and horizontal inté¢igres to
survive the economic recession and gain an edghedncompetition. As a result, the merged compmhield greater
market shares, gain control over logistic chaing become more cost effective and potentially pabfi. The paper
examines the unique features of vertical and hata@dntegrations of upstream and downstream magittompanies,
and looks into the consequences of the more coratedtmaritime industry affecting cost efficiencyarket shares,
profitability, further reorganization and scale obas in industry structures. The findings indidhtg with vertical and
horizontal integrations of shipping and port conipanthe maritime industry tends to be more conmegésd, more cost
effective and ascertain of rents. However, the sxaipply, derived from the decreased demand feseleshipping
and overcapacity in TEU throughput, continues talbr the recovery and expansion of maritime congsaand their
motivations to seek higher profit margins.

Keywords:. horizontal integration, vertical integration, industry concentration, market power, maritime transport.

1. INTRODUCTION production site to final destination through the
acquisition of hinterlands, storage space and docks
Globalization and borderless operations in Findings indicate that with the vertical and hontal
manufacturing and services industries are creatingintegrations of shipping and port companies, sealé
greater demand for international transport andstozs. scope effects could bring merged companies higher
Maritime shipping is one of the key componentshist business rent, cost efficiency, optimization of uhp
business pattern with up to 80% of global trading sources, and an advantageous position against their
freights being moved by maritime mode. Therefone, t rivals. A few colossal companies like Maersk haldis
worldwide economic downturn since 2008 caused by ana large amount of market shares that it raisesaheern
unprecedented financial crisis has made a monuinentaover the risk for the monopolistic or oligopolispower
impact on the maritime industry. Shipping and port in the maritime industry. However, the excess syppl
companies have experienced harsher competition andlerived from the decreased demand for vessel stgppi
lower profitability primarily due to the decreased and overcapacity in TEU throughput, continues talbr
demand for international trade and transportatibo. the recovery and expansion of maritime companies an
survive the economic recession and gain an eddgkein their motivations to seek higher profit margins.
competition, many maritime companies in recent year The paper is structured as follows: Section 2
have become increasingly engaged in vertical andexplains the features of horizontal and vertical
horizontal integration. Big players, like shippirand integration in the maritime industry and reasonstf@
terminal operating companies, would acquire smaller mergers and acquisitions. Section 3 presents
but strategically selected organizations. Hintatlan consequences of the strategic move of maritime
transport companies and other maritime services asc  companies and identifies challenges in front ofitimae
storage and the transport of goods would becomecompanies under the current economic and financial
instrumental assets. As a result, the merging campa  situations, and Section 4 concludes.
hold greater shares within the logistics chains and
operate more efficiently. This will change not onhe 2. HORIZONTAL AND VERTICAL
market structure of maritime industry by becomingren INTEGRATIONS AND REASONS FOR MERGERS
consolidated, but also the nature of competition. AND ACQUISITIONS
Maritime companies are selected not for their ifttiial
profits, but on the basis of whether they are [udrt Every merger and acquisition is designed to make
successful logistics chains. the players a higher profit and the companies esdjag
By examining the vertical and horizontal such action would achieve economy of scale, inetas
integrations in the new wave of mergers and aciiis management efficiencies, full utilization of thedncial
that date back to the mid-1990s, it reveals thematlity market, and be able to exploit synergies betweeal ri
behind such strategic business manoeuvre of theoperations and markets. Maritime mergers and
maritime companies. The consequences of a moreacquisitions can be further categorized into twougs:
concentrated maritime industry are the effects ost ¢ horizontal integration, the mergers between shippin
efficiency, market shares, profitability, further companies, or vertical integration, the mergersvbeh a
reorganization, and scale changes. Some companieshipping and terminal operation company (TOC).
successfully gain control over the logistics chéfimmsn Horizontal integrations emphasize the motivation do

73



New Technological Alternatives for Enhancing EcomoEfficiency

scale and scope of economy, while vertical intégmat
intends to gain control over logistics chains.

With the completion of the series of mergers and
acquisitions, Maersk’'s market share in container
shipping rose from 10% to almost 15%, and the
company was put in a far more advantageous position
against its competitors.

Since the second half of 1990s, there has been a  While there have been cases of large horizontal
noticeably increased trend of both horizontal aediwal integrations leading to a more concentrated magitim
integrations in the maritime industry. An unprecgdd industry, vertical integrations have also showed an
30 merger cases indicate the new wave of businessinprecedented popularity in recent years. Vertical
practices in regards to shipping and port companies integration is now utilized as a measure by upstrea
Table 1 lists the most important cases of mergacs a shipping companies to gain control over downstream
acquisitions (M and A) for that period: port companies to subsequently control logisticirtha

Table 1. Important M and A Cases 1995-2006 For instance, in 1998, Maersk acquired Terminal
Rotterdam from the APM Terminals, a terminal

2.1 Analysisof recent merger cases

Year | Maritime M and A operating company, and in 2003, Cosco acquired
1999 | Hanjin acquiring DSR-Senator terminal Singapore from PSA. It is reported thaheiof
1999 | Maersk acquiring Safmarine the top fifteen terminal operating companies are
1999 | Maersk acquiring Sea-Land subsidiaries of shipping companies.

2005 | Hapag Lloyd acquiring Canada Pacific Shjps _ _ _ o

2006 | Maersk acquiring MSC 2.2 Rationality behind mergers and acquisitions

The rapid globalization process and worldwide
economic growth in the last quarter of 20th centouag
resulted in a rapid increase of international tregiece

Let's take A.P. Moller — Maersk Group for a case UP to 80% of international trade utilizes maritime
study and see how the company’s engagements in dransportation, maritime industry boomed in 1990s
series of mergers and acquisitions between mid-4990 Which was particularly prevalent in container sliigp
and mid-2000s have placed Maersk in the position of companies. To seek higher profits, maritime compani
being the largest container ship operator and suppl Were driven to engagement in fleet expansions.
vessel operator in the world. However, due to the fact that there had always been

In January 1999, A.P. Moller — Maersk Group €xcess throughput in liner shipping and the soedall
acquired Safmarine Container Lines, a South African ‘Seller's market” for the shipbuilding industry,
shipping company, for $240 million. At the time of developing organically was perceived not as quite

Source: Containerization International, See D. &hd
2009

acquisition, Safmarine operated approximately b@rli
vessels and a fleet of about 80,000 containecaviéred

promising. That is to say, to expand the busingss b
purchasing additional vessels was more or lessdeghe

a total of ten trades and fully complemented Maersk TO tackle the high operation costs due to risingf fil,

Line’s existing network. Since the acquisition, V&e

and labour prices, and to take advantage of thghtsli

Line and Safmarine Container Lines have coordinated'®laxation of government antitrust policies, mangi

their respective liner network to offer customepsiral
geographic coverage.

of
the

companies
competition.

pursued the cooperation instead
Mergers and acquisitions were

On 10 December 1999, Maersk acquired the resolutions sought after to fully realize the paignof

international container business of Sea-Land Sevic.
for $800 million. Maersk Line changed its name to

cooperation among maritime firms. The trend was
accelerated further when Maersk instigated a serfes

Maersk Sealand. The acquisition comprised of 70 Mmergers and acquisitions in the late 1990s andy earl

vessels, almost 200,000 containers, as well asralsn
offices, and agencies around the world. It wasimer
example of horizontal as well as vertical integmati

After the merger, Maersk - Sealand had 250 containe

2000s. By then, Maersk had gained substantial rharke
power and prominent industry shares as its preiitged
in comparison to other maritime companies.

The biggest advantage for cooperated companies

the world.

related companies could obtain more corporate

Between 1990 and 1996, Maersk Line cooperatedinformation, identify new developments in the marke
with P&O Nedlloyd regarding the use of vessels in trend and strategies of their rivals, lower cost of

several services, calling at ports in Europe, Adieg
Middle East, and the USA. On 11 August 2005, the.A.
Moller - Maersk Group took over all activities irojral
P&O Nedlloyd N.V. At the time of acquisition, Royal
P&0O Nedlloyd N.V. had 13,000 employees in 146
countries, and operated a total of 156 containssele
with regular calls at 219 ports in 99 countries.past of
the integration with Royal P&O Nedlloyd N.V., Makrs

operation, and expand the allocation of availablerees
thus optimizing competitiveness and productivity.
Mergers and acquisitions would also ensure the
possibility to raise the capital necessary for bess
expansion. On one hand, joint ventures could have
relatively easier time raising money from capitarket
because of their combined capacity. However, on the
other hand, they could stem the internal capitalifby

Sealand changed its name to Maersk Line in Februaryetting the company with sufficient funds lend toet

2006.
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other which would greatly decrease the cost of percentage soared to 75% in 1995 and 82% in 2000. A

borrowing money from capital market.

the same time, the 20 companies occupy only 4%ef t

In each form of company integrations, horizontal total number of the liner companies. That is to, 4ay

and vertical, it is intended to increase the padbifiity of

2000, 4% of the liner shipping companies held up to

the company with scale economy, diversified busines 82% of the market shares. Maersk alone took almost

operations, and
efficiency. Yet horizontal mergers focus more oe th

scale and scope effects and get an easier access to

financial market for money-raising.

increased market shares and cost5% of the market shares in the container shipping

market.
The rapidly increasing concentration in the indyst
has raised considerable concerns over the poteitiede

For horizontally integrated companies, they have of monopolistic or oligopolistic power in the mamte

the advantage of controlling fixed costs and renlyiche
overlap of business operations, making it possfble
further specialization and joint efforts in marketiand

market. The colossal companies would be motivated t
lower the output, increase price, reap super remsd,

threaten smaller rivalries with either price or ity

R&D investments. The impact of scale economy and competitions. These would impose higher pricestlier

more diversified business strategies will
productivity of variable inputs and mitigate thekriof
adverse competition from rivals.

increase demanders of maritime services—the output producers

and goods consumers. With the recent economicragcli
any increase in additional cost, regardless of how

Table 2 shows that in the terminal operating marginal, would be particularly fatal for the preéus,
business, merging groups have been more succeéssful who had already experienced more or less rentnobe

increasing market share and obtaining positiveniire

results. The top company in 2007, HPH, had a market

share of 14% with a worldwide throughput of morarth
66 million TEU. The top four companies together
represent 41% of the worldwide market.

Table 2. Top 4 international terminal operators

Turnover | Throughput| Throughput
In mil. dollars| In mil. TEU shares
HPH 4,864 66.3 14%
PSA 3,009 58.9 12%
DP World 2,731 43.3 9%
APM 2,519 37.4 6%

Source: Containerisation International, See D. &hd
2009

The vertical mergers intend to diversify the busge

recent economic downturns.

However, there are two factors in the maritime
industry which might help mitigate the abuse of
monopoly power: overcapacity of the industry and
organic growth of the merged companies.

For quite some time, overcapacity has been a
bottleneck issue for maritime companies. In addijtibe
economic downturn since 2008 and stagnation of
international trade force many shipping companies
constantly face the problem of declining demande Th
gap between insufficient demand and excess supply i
maritime transport resulted in some companies being
driven out of market because of rent loss whileergh
taking low profit margins just to survive. Theredoibig
companies could be restricted from exercising their
monopolistic power, even if they do hold large nedrk
shares in the industry. In fact, some companies lik
Maersk suffer from quite a profit loss in 2009, whee
recession just struck the world economy and cawased

operation with wider span over the upstream and spirally decreased demand for maritime services.

downstream sectors in the maritime industry, anith ga

The organic growth of maritime companies refers to

control over the logistics chains, which range from a sjtuation where companies seek to expand their

production, hinterland transport, storage, vessatlihg

business with additional newly-built transport \edssin

and unloading, maritime shipping, and ports. The Fepruary 2011, CEO of Maersk Eivind Kolding
pressing question is how the vertical chain can beannounced that the company would focus on organic

organized more efficiently. It was clearly demoattd
that the maritime and port industry has successfull
established vertical cooperation. In 2001, Ninghmwt P
Authority and Hutchison Port Holdings (HPH) were
formed into a partnership to jointly operate andedep
Ningbo Beilun Port Phase II, with HPH holding 49%
shares and NPA 51% of their new joint venture. Tifis
an expert example of a successful vertical intégmnat

3. CHALLENGESFOR MARITIME INDUSTRY

As a result
acquisitions over the course of last two decadesket
structure of maritime industry has changed immengel
began as the least concentrated transport industry
comparison to airline and motor carrier industrias
1980s, to distinctly concentrated by the 2000s. e

growth instead of further mergers and acquisitifors
the foreseeable future. To carry out this stratepe,
company would place an order for ten of the largest
container vessels in the world with 18,000 TEU in
throughput from Daewoo Shipbuilding and Marine
Engineering (DSME) of South Korea. The advanced
container vessels would be built with the latest
technological innovations, including the ship desiand
the energy recycling system. It was estimated ieav
vessels would reduce carbon emission by 20%, iserea
energy-saving by 35%, and lower the operating bgst

of the numerous mergers and 26%.

Though overcapacity in maritime industry could
curb the growing monopolies, it will certainly cauan
unintended negative impact on the performance of
shipping and port companies. It was estimated fiat
bulk freight, the throughput of shipping comparngew

20 liner companies held approximately 48% of market by 9%, 16.47% and 14.88% in the years 2009, 2080 an
shares for container shipping in 80s, while that 2011 respectively. However, during the same petioe,
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demand for bulk freight only increased by 4.8%. The higher business rent, cost efficiency, optimizatioh

excess supply of bulk freight by shipping companvas
still as large as 6.1%. Based on the Baltic Dryebd
(BDI), the index reading was at 920 in 2012, drogpi

input sources, and an advantageous position agamist
rivals. It is expected that with economic recovery,
international trade will eventually pick up the

40.6% from the year before. Since January 2013, thecorresponding momentum and the maritime industtly wi

BDI has been lingering around 900, which indicates
only that the world economy and international trade
still in an unstable position, but also that maréi
companies still face difficulty surviving and exoiamg.

The growth of maritime industries is always closely

have a higher demand for vessel services and higher
profitability. However, at this point, there is 1strong
indication of huge increases of profit margins in
maritime transport because the excess supply, etériv
from the declined demand for vessel shipping and

associated with the current international trade andovercapacity in TEU throughput, continues to hinter

economy situation. The economic and financial srisi
2008 brought a worldwide recession marked with
declining demand for production, low corporate yamid
high unemployment, which in turn, negatively inddice

recovery and expansion for maritime companies.
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SITUATIONAL-BASED TRAINING FOR NAVAL ENGINEERS
CASE STUDY: ENGINE ROOM SIMULATOR TRAINING

ICHITAC VERGIL, RISTEA MARIAN, *POPA ADRIAN

123'Mircea cel Batran” Naval Academy, Romania
ABSTRACT

The educational process for naval electromechaaffisers assumes that they will be prepared to kand
unconventional and potential dangerous situatidhss requirement can be fulfilled by simulation -very valuable
instrument, which can be used to develop usefllsskioth for daily routine and for potentially lmdous situations.

The simulators give to the instructor many advaesagvhen we are talking about this kind of trainitgre is the
possibility to develop scenarios starting from noattasks that can develop in potentially dangesiustions.

In the scenario developing process, there are sbnet limitations, imposed by the trainee’s leegélcompetence,
mostly regarding cognitive and behavioral abilitissch as problem solving, decision making and rassy leader
position (Millican, 1996). This fact is determininige necessity to adopt measurable elements dtirendesign phase,
both for the scenario itself and for the assessmettule (referring to the specific activities thiaé trainee should
perform during the exercise). The main goal ofdkercise should not be the completion.

Keywords: Engine Room Simulator, assessment, scenario.

1. INTRODUCTION maritime vessels, under the managerial supervisfoa
person appointed on operational or managerial level
The seafarers training standards are stated on Simulation training has become a mandatory
SCTW provisions (Standards of Training, Certifioati  activity for many professions, especially when this

and Watch-keeping for Seafarers). In this regdrel,an- requires real situation expertise. Seafarers tgini
board personnel should accomplish those tasks andactivities benefits more and more of the simulation
responsibilities related to navigation, goods himgdand learning procedures, both on ship manoeuvring and

stowage, ship command and operational conduct,engineering training or in cargo handling actistie
carrying safety the automation, communication, Actually, most of the processes onboard vessels or
mechanical, electrical and electronic systems,isglthe onshore related activities are simulated during the
maintenance and repairing issues and facing thetysaf training process, in order to develop the necessary
standards for persons, ship and goods as well &\ieji abilities, especially in crisis situations.

2011). The right execution of these tasks is acudewn- The highest reality level is achieved by complex
board of every kind of trade vessel, in respectdtr  simulation systems, which are capable to work intjo
responsibility levels as managerial, operationad an mode. One of these systems is installed in the ¢é&r
execution one. cel Batran” Naval Academy’s simulator complex.

In accordance with STCW provisions, the levels of The Integrated Ship handling Simulator consists of
skills and competences that will follow to be five subsystems that are able to work simultangoasl
accomplished by the seafarers for the right tasksindependently, and they are:
execution on-board, in correlation with internaibn - Ship Maneuvering Simulator (NTPRO 5000);
safety standards, are related to those standards of GMDSS Simulator (TGS 4100);
competency or knowledge that includes also the - Electronic Chart Display Information System (EGD
minimum requirements of understanding and appbicati  3000);
capacities (McLaughlin, 2011). - Navi Harbour VTMS module;

The managerial level is related to responsibility - Engine Room Simulator (ERS 5000 and TechSim);
level of the tasks accomplishment associated to the The main aspect that makes the simulator complex
quality of service overtaking as master, chief,e€hi unique in Romania is the possibility to work inrbi
engineering, or electrical engineering on-board to mode for three types of own ship models:

maritime vessels, including the full assurance #f a - 5000tdw Ro-Ro vessel, with a four stroke,
duties in area of professional responsibility. Hfere, supercharged S.E.M.T. Pielstick 16 PC2.2 V-400 main
to operational level concept is attached the resipdity engine, 5966kW installed power;

level defined by the on-board particular tasksiliuknt - 65000 tdw Large Crude Oil Carrier, with a loveeq,

in order to carry out the watch keeping servicetios two stroke MAN B&W 6S60MC main engine, 12240

bridge or below to naval machine as officer, meawn kW installed power;

or electric rated officer, as communication spéstiand - ANZAC frigate, equipped by a combined Diesel or

so on. By execution level/auxiliary function is Gas propulsion system, with two medium speed, four

understood the level of responsibility associatethw stroke MTU 12 V 1163 TB83 engines 3365kW each and

tasks or service obligations fulfilment stated a@atu to a General Electric 7LM2500-PF-MLG10 gas turbine
with an installed power of 22500 kW.
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The ship manoeuvring simulator facilitates training
and certification activities for watch keeping offis,
masters and pilots from navy, commercial or fishing
vessels. It has an own ship models database wal de
eights starting from 500tdw, developed accordinghto
IMO STCW 78/95 course models 7.01 and 7.03.

The complexity of maritime transport is coming
also from the particular features of the oceans saas,
determining efficient and rigorous measures and
standards implementing that should provide the
seafarers, goods and ship safety, including heees th
diminishing of pollution against the environmentUE

The database consists of various types of vesels (2007). But anyway, in this picture the seafarerpmaiter

general cargo vessels, 5 port container vesselste2
carrier vessels, 3 tankers, one LPG transport ie8se
passenger vessels, 2 tugs and 5 navy vesselshisin t
way, the most types of vessels onboard which ,Mirce
cel Batran” Naval Academy’s graduates will execute
their duties are covered.

The Engine Room Simulator was developed in
order to comply with the training requirements famth

Electromechanics and Naval Electromechanics cadetsinternational

his hierarchical position, as master, chief meahami
operational level or simple sailor, becomes thertsal
element of functional relation ,,good-ship-enviramtz
transporter” (Nicolae, 2013).

3. SIMULATION TRAINING APPROACHES

The naval simulators are developed according to the
standards, as stated by STCW. The

for officers manning the engineering watch, second implementation level of these standards is asselsged

engineering officers and chief engineers, at opmrat
and managerial level.

The facilities offered by this module can be used i
order to:
- perform the initial training for the engineerimgew
(both for Navy and Merchant Marine);

the classification societies, which most of theasninave
their own standards for each simulator class. le th
presented situation the simulator is recognizedbi/
as a ,Class A, full mission simulator”, based on\DN
Standards for Certification No. 2.14.

Many simulated modules from the Engine Room

- implement standard watch keeping procedures inSimulator are generic ones but, on the other harut

normal conditions;

of the functional parameters are describing a real

-achieve advanced training (Engine Room Team machine (e.g. the main engine). This is the maasaoa

Management and Crisis Management);

The Engine Room Simulator complies with the
IMO 2.07, 2.08, 7.02 and 7.04 course models.

After considering both the facilities and limitat®
of the simulator complex, one of the most important
elements is represented by the instructor, who heille
to act as an interface between the simulated teahni
processes and the trainees’ actions during theisest

2. THE TRAINING PARTICULARITIESIN
MARITIME TRANSPORT

The maritime transport is one of the major
components of international trade. Nowadays, in
professional studies is underpinned that more 8G¥
from international trade transactions are undertake
based on this mean of transport, that continuesrt@in
the cheapest transport alternative, being in theeséme

an requisite factor for goods and services demand

that allows us to customize the simulation sceisdioo a
certain vessel (not only for a general vessel catgg

The general level of a common scenario is
appropriate for the knowledge and abilities reciifer
managerial level; in order to perform in proper

conditions the training for lower levels of compete,
the activities will be treated separately in thstfstages
of training of the complex and interdependent psses.

By using this approach, the most unexperienced
trainee will be able to successfully complete #skt
during the simulation. The most appropriate exaniple
that during several training meetings, unexperidnce
trainees will carry activities for the engineering
department onboard, but each one at his level. thege
they will be able to solve a complex problem with a
superior level of difficulty. This approach bringseir
experience closer to the reality onboard and tatds
gaining new competences.

Considering the necessary stages for a proper

discharge (UNCTAD, 2011; Ching Tsung Hung, Fei simulation scenario, in order to be able to defme

Ching Chuang, 2012.). correct evaluation system and to proper assess the
The varied outcome of goods sorts, as rows, training goals, the passing score is minimum 70%hef

industrial products, food products or consumer good maximum possible, for each module (propulsion syste

have conducted toward ship technical diversifarati
within international river and maritime fleet, tdger

with port infrastructure and professional trainingeds
for seafarers (Vervoort, 2012; Lindmark, 2012; Lewa

2009; Bin Wu, 2005). In these conditions the modern

electrical power plant and auxiliaries). To demoatst
the achieved goal, there will be two assessmergstyp
intermediary (for development) and final assessment
with the same goals.

The most important aspect when defining the

maritime transport has become a higher complexity assessment criteria is to identify precise and orehte

activity in economic area that claims for spec#ldlls,
abilities, knowledge and  functional-actionable
competences (Nicolae, 2013).
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outcomes for the training activity.
The algorithm used for the assessment activity is
presented in figure 1.
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Figure 1. The assessment activity flowchart

In the Engine Room Simulator of ,Mircea cel than 3. Although the results determined a high
Batran” Naval Academy nine courses were carriethfro  satisfaction level, we can class each criteriore burse
the vocational curricula, according to the STCWIK2I objective has the highest score, while the course
section and IMO 2.07 course model. The training is structure registered the lowest one.
named as ,Engine Room Team Management” and its Based on these results, it was determined that the
main goal is to create coordinating abilities reljag the course structure should be updated, accordinglth¢o
engine room watch keeping activities. The course wa course model specifications, especially regardihg t
attended by 108 trainees, with an average of ldests scenarios, the content and scenario difficulty. The

per session. remark is that the scenario difficulty level is tbigh for
At the end of the course, each student completed anexperienced trainees.
satisfaction assessment questionnaire, developediar The syllabus of the training session involves the

to identify the weaknesses for the course currictitee development of intermediary stages, like introduttio
guestionnaire was structured in several sections asthe simulation environment, simple exercises, oargv

Goals, Structure, The pedagogical strategy, separate system onboard, being still aware on the
Infrastructure and Instructor’s level of competentke differences between the simulated environment &ed t
results are presented in Table 1. real system and the mathematical model limits.

During the training activities several corrective
Table 1.Average results of the satisfaction assessm  assessments can be taken, by observing each trainee
guestionnaire during practical activities, in order to determitige
mistakes most probably to occur especially in fingt f

Questionnaire section Averaged stages. In every debriefing moment, discussions on
result trainee’s reactions will be carried in order toetatine
1. Course goal 4,32 the errors in their actions and the way to repair.
2. Course structure 3,89 When developing an educational strategy, the
3. Teaching method 3,95 assessment elements have high importance and they
4. Syllabus 4,24 have to be validated before.
5. Infrastructure 4,10 The lifecycle model of an educational strategy
6. Instructor’s level of 403 points at this aspect as being crucial for applyihg
competence ' educational technologies (Stoner, 1996).

The assessment criteria validation process was
The level values were determined on a 1 to 5 scale,carried with 30 trainees, during the ,Engine Room
and the satisfactory level was considered to bldnig Watch keeping” course from the academic curricula,
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which is complementary to the ,Engine Room Team
Management Course”.

[4] STONER, G., “Conceptual framework”, Chapter 3,
Implementing Learning Technology: Learning

The success rate was high, approximately 90%. InTechnology Dissemination Initiativp.6, 1996.

the same time several mistakes were determinedshwhi
prove to be general for all students (e.g. wherchivig
the fuel feeding system of the main engine from MO
HFO, they don't check for the HFO temperature dred t
risk is to stop the main engine).

The assessment procedure development is importan

in identifying the most likely to occur errors dugi the
exercise. These errors are classified on traineergéd
errors and simulation environment generated errors.
this way, the assessing procedure will provide tiebe

image on the competences gained after attending thi

training.

3. CONCLUSIONS

It is obvious that the development stages for a

simulated activity can be easily converted into
performance standards, which enables the quariifica

process regarding the trainee’s actions during the

exercises.

In order to create a better understanding, thettgeis
intention to monitor and identify the most common
errors and trainees reactions (positive or negptive

order to develop a comprehensive database with

performance standards.

In addition, an information exchange between the
institutions with similar capabilities can createauable
instrument, which will allow the development of a
.,complete picture” regarding the reality level diet
simulation environment and also regarding the tyali
the gained competences and abilities.
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THE CHALLENGESTO MET QUALITY ASA RESULT OF THE STCW MANILA
AMENDMENTS

COX QUENTIN
Warsash Maritime Centre, Southampton Solent Unityerdkraine

ABSTRACT

One of the most striking changes to the STCW cotiwerand its associated code as a result of th® X0dnila
amendments was the mandating of leadership andamesmraining. Perhaps this is a reflection of ttmmplexion of
the industry which was traditionally manned and aged under Western-centric values, since the deapbigr of the
industry workforce was largely from the Western fsphere. This is no longer the case. One mightwdskthis non-
technical training is now a mandatory requiremehemwit was not in the past. Is there an implicatiwat the cultures
and values embedded in STCW are changing from \WegteEastern now the demographic of seafarerhasgng?
This paper endeavours to discuss what has prontis¢edall for such changes and the challenges fof MEaddress
them.

Key words: MET, culture, quality

1. INTRODUCTION So perhaps the reason that amendments of this
nature have taken so long to appear is that trgiaimd
One of the most striking changes to the STCw assessment of such non-technical skills as the new
convention and its associated code as a resulied?@10 convention mentions, are not so straightforwardwHo
Manila amendments was the introduction of leadprshi can you train someone to be a good leader or team
and teamwork training. More specifically, terms dise player? These are instinctive qualities which argured
within the code include effective communication, Over alonger time than a mere apprenticeship. & hes
decisions reflecting consideration of team expessn  personal traits which are developed from a veryyear
assertiveness, leadership, motivation,  situationalage and it is very difficult for a training or eduional
awareness and evaluation of outcome effectiveriess. regime to change these characteristics, once tlaet/ &
was a major change since most training mandatext pri maritime career. The instincts of the candidate wi
to this related only to technical training and likely have been entrenched long before hand, karge
qualifications. Personal qualities such as social formed by the cultural background of each individsa
responsibility, crisis management and human behavio trying to change them will be a formidable taskt,Yie
were previously hinted at by certain specialisaihtng ~ would seem that this is exactly what the Manila
for certain positions on merchant vessels. Bridgarit amendments are mandating.
Management courses had been common in the industry A casual glance at any shipping incident
but by no means mandatory. Yet, these are arguhbly investigation report will provide compelling evidenas
only courses that implied a requirement to dematestr to why this ambitious task is not an ill-informed
non-technical skills. The Manila amendments mark a aspiration. Rightly, in my humble opinion, it hascome
major step forward in mandating further non-techhic clear that many shipping accidents have not ocdurre
skills training. Perhaps there has been a reasgnthit purely because of technical issues but have indolve
has taken so long. After all, the provision, aptiion several non-technical elements. A perfect example o
and assessment of technical training are muchrelagie this is the USCG investigation into the explosiard a
comparison. Either a candidate is competent toatper ~ Sinking of the chemical tanker Bow Mariner in Fedmu
piece of machinery or they are not. Of course, the 2004. Whilst there were most certainly breaches of
training and competence assessment is not limibed t technical tank cleaning and ventilating operatiothe,
turning the thing on and off, but additionally inves  back drop to the incident was an outrageously staek
engaging with the output of information from the board management system and an absolute failuedéo
equipment and applying that data or information. An into account cultural factors of the staff involvedthe
obvious comparison would be ECDIS equipment operation, as previously cited by Cox (2008). For
training, which coincidentally is also featured the =~ example one of many recommendations to come out of
STCW Manila amendments. The navigator has to applythe report suggested that owners ‘review theirriate
the information displayed with regard to the natigm  policies and  procedures  concerningvorkforce
of their vessel. There are many options open to theinteractionandco-operation including but not limited to
navigator in terms of how the information is apgli®  delegation of appropriate duties to qualified @ffi.
the situation and that is down to the judgementhef  (USCG 2005)
navigator. That judgement call leads into anothatten ~ Wisely, these very considerations have also bekenta
entirely and not within the scope of this paper. into account in many subsequent investigation nspdr
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has become abundantly clear that addressing humaras included such sub-topics as leadership andaedm

factors, the so called non-technical factors, & agethe (Spain  2006); decision making (Barnett 2006);

technical ones, will yield a much greater underditag assertiveness (Flin 2008); motivation and pricatisn

of the sequence of events and contributory fadtwtbe (Guerlain 2007); situational awareness (Kearns 2011

cause of shipping incidents. task and workload management (France 2008); culture
perception (Al-Lamky 2005); and attitudes and

The ultimate objective of any investigation will be behaviour recognition (Salas 2001).

for lessons to be learned in order to prevent aimil

future occurrences. However, the industry doesaiteh A 2006 paper by Salas et al., assessed the

to wait for severe incidents to occur in the futurerder widespread application of CRM, particularly in the

to put these lessons into effect. The industryslagion United States. They identified that CRM trainingdha

has not waited so long for management procedurbs to become mandatory in the US military in 1990 but not

mandated, since we can look at the implementation o until 1998 had it become so in commercial aviation.

the ISM Code in the 1990s as an example. However,Whatever had caused scepticism of the value of CRM

good management and an understanding of humartraining, it is clear that its credibilty had groaw

factors do not just lead to the prevention of aeetd but significantly during that period. It is also clethat the

can lead to a more productive workforce, who ispi@p  idea of this kind of training is not especially neMvit

in their work and being part of a team. These more has enjoyed mandatory status for over 30 yeatsaiJS

abstract human factors are being addressed by thenilitary then one can argue that its benefits might

training espoused by the 2010 Manila amendments toworth investigating for application into other irsdries.

STCW. The preceding paragraphs of this paper have irsticat
that's exactly what has taken place. A more current
2. COMPARISON WITH OTHER INDUSTRY assessment reveals resource management trainthg in

shipping industry grew in popularity even before it
This apparent brain wave to address human factorsbecame mandatory. In the shipping industry, resourc
in the name of incident reduction has not come ras a management training has been delivered as Bridge
entirely spontaneous initiative. There are manylbes Resource Management (BRM), Engine Room Resource
in other high risk industries and it has been aaramess  Management (ERM) and for combined disciplineshim t
of the development of this kind of training in altative form of Crew Resource Management training (CRM).
industries which has led to its introduction in the Many maritime institutions have run such courses
maritime industry. As cited earlier, we can perhaps voluntarily for years, including Warsash Maritime
examine existing mandatory non-technical trainimghie Academy and South Tyneside College in the UK,
shipping industry and analyse what has evolvedobut Maritime Professional Training in Florida, US and
them. Social responsibility, crisis management and Wavelink in Singapore. In November 2012 the Swedish
human behaviours certainly led the way in terms of Club Academy listed over 80 CRM training providers
mandatory human factor training. Perhaps an earlier35 different countries.
example, though largely optional, is that of Bridiggam
Management (BMT) training. Current practitioners of At this stage it is perhaps worth asking why so
resource management training, of which more |aéem many institutions across so many countries andoin s
to look at BTM training as being too equipment otésl, many industries have found CRM training to be so
though there was certainly a strong element of teamuseful and what has led to its mandating in sevefal
work, as the title suggests. these industries. As suggested earlier, the uléraanh is
to reduce accident statistics by reducing the Wk
Yet, resource management training, as it is accidents. By establishing an environment condutive
generally cited currently, has taken off in severthler awareness of safe practice for both the individarad
industries so therefore it has been a not unnatral fellow team members, a more productive culture is
unpredictable migration into maritime training and arguably likely to prevail. So, if managed carefulhe
education. Helmreich et al (1999) describes Resourc culture and environment promoted by CRM training/ma
Management as “The utilisation of all human, very well yield a more productive as well as a safe
informational and equipment resources toward th&l go working platform. Cynics may point out that safetyd
of safe and efficient operations”. commercial success are mutually exclusive and ame c
only be achieved at the expense of another. Yet, th
So which are the industries already choosing to more commercially successful operators in any &f th
initiate resource management training? They includeindustries mentioned were amongst the first to ecdr
aviation (O’Conner et al 2008), the military (Cohetral the benefits of CRM training. It is inappropriate ime,
1998), medical (including surgery and anaesthetics)as a MET practitioner, to reveal which commercial
(Sutton 2009), the offshore oil and gas indust(iemn employers have chosen to train their staff in CRM
1997), the nuclear industry (Flin 2008) and rahsport techniques in the past, yet there is a close aiioel
(Tsang et al 1999). To be more precise about gxactl between those employers and their commercial sscces
what is covered in resource management trainingjde  If one thinks of the nature of dry and liquid cartgade,
examine what relevant literature evidences. Theues charterers usually have a significant input int th
management training that has been carried out rtgthe
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commercial conduct of a ship owner, by means of components of CRM for drill crews”.

charter party clauses and requirements. If theskeide
favouring ship owners whose staff has
specialist non-mandatory training, then it followsat
those ship owners are likely to enjoy a more lueeat
trade.

What evidence is there that other industries haveimproving

benefitted from CRM training? A few examples of
research in a variety of industries tell us.

“Given that more than 50% of naval aviation
mishaps have been attributed to CRM
(Wiegmann & Shappell, 1999), a robust, scientifical
driven, CRM training program is an important

mechanism for addressing the human component of3.

aviation mishaps in the U.S. Navy”.

Halbesleben, J. R., Cox, K. R., & Hall, L. (2011),
“Transfer of crew resource management training:
qualitative study of communication and decision
making in two intensive care unitd’eadership in
Health Services24(1), 19-28.

>

Design/methodology/approachEmployees in two
intensive care units at a US academic medical eentr
one with high training penetration (67 percent
trained) and one with low penetration (27 percent),
were observed and interviewed about CRM
principles and teamwork.

Findings— The paper found differences between the
units in communication and decision making; it
argues that these processes are mediating procegses
necessary for the effective transfer of CRM tragnin

to improvement of safety outcomes

This is typical of several examples of CR training
industries other than shipping. Another reflectsGitM
training in the aviation industry. O’Connor et 2008)
declare that “The findings from the meta-analysie a
encouraging for the effectiveness of CRM training”.

Burke et al., in their 2004 paper, stated: “Oves th
past 20 years the military and aviation communitiage

Tsang et al (2009) apply similar research in their

received own part of the world. “In aviation, Crew Resource

Management (CRM) was developed to address
safety issues derived from accident and incident
investigations. As CRM has proven its effectiveniegs
teamwork, communication and staff
responses to operational hazards, there have baayp m
attempts to expand this concept into other higk-ris
sectors such as medical, nuclear, or military. éligh
some work was also conducted to modify CRM for the

failures railway industry, no such experiences yet existad i

China or Hong Kong".
CULTURAL ISSUES

So there can be little doubt as to the credibitity
CRM training. It is not such a surprise therefdiet
CRM s taking an increasingly significant role ihet
maritime industry. No doubt research will contintee
establish which elements of the training are most
effective and which are most difficult to implement
These points have not been ignored by current relsea
part of which has focussed on cultural awarenebss T
topic is a major feature of CRM training, as cited,it is
worth examining further. The point should not bstlo
that since shipping is a global industry, thennadinner
of cultures will be involved in its practice. Netthwould
it be amiss to suggest that the balance of podrat is
an appropriate phrase, has changed. Maybe powet is
the correct analogy but the stakeholders involvadeh
changed, with oriental cultures playing a much gnea
role in the industry than in the past. This fact met
been overlooked by researchers. Seva et al (20818 s
clearly that “However, the large power gap in the
Filipino culture seems to hinder open communication
with superiors”.

With regard to national cultural issues, the padper
Seva et al (2007) asserts, with reference to Jing,
Yong, & Wang (2002), that culture significantly edts
the behaviour of pilots in the cockpit. Seva goast@
explain that national culture will have the strosige
influence toward attitude and behaviour, compamed t
professional and organisational cultures, since the
individuals will have been influenced by their ol
culture for a longer time.

made a large investment in understanding teams and

their requisite training requirements. There arenyna
lessons that can be learned from these commundies
accelerate the impact of team training within tredioal
community”.

Sneddon et al., in their 2012 paper, state: “Dgli
for oil and gas on offshore installations is a hmdaas

Wrigley (2012) is even more explicit in his
observation that “The problem is the lack of data
regarding ethnicity, and the impact on effective
communication in the cockpit”, with respect to the
application of CRM in the aviation industry. If the
shipping industry has followed other high risk istties
in mandating CRM training, then it is more tharelikit

Occupation’ and requires personne| to maintain h|ghW|” follow the same industries in haVing dlfflcyltln

levels of work situation awareness (WSA)”.

They conclude that “Situational Awareness (SA),

fatigue and stress management should be key

83

implementing the training. Therefore, it is of thnost
importance that observers from the shipping ingustr
follow fellow high risk industry developments anote



New Technological Alternatives for Enhancing Ecomo&ificiency
the outcomes of their associated research. 5. REFERENCES

Much competency-based training as prescribed by[1] AL-LAMKY, A., MOIDEEN KUTTY, M.,
STCW legislation appears to be based on westeriticen  Motivational Issues and Safety Regulations in
values (Emad and Wroth, 2008, Huanxin, 2010). Yet,  Argbia: A Case Study in a Multinational Oil

Compan Journal of the International Academy for

statistically, an increasing proportion of seafarare el
being taken from the Asian sub-continent and furtbe I(JZ;SSelStudleSZOOS, 11, 6, ABI/INFORM Global,

the east, according to International Shipping Feiitan

figures (ISF 2009). It is not only the supply obfmers
that have increased from oriental cultures, sucfram [2] BARNETT, M., GATFIELD, D., PEKCAN, C.,

the Philippines, China but now increasingly from Non-Technical Skills. The vital ingredient in World
Vietnam and Indonesia (Helmsman 2013). Ship Maritime Technology Proceedings of the
ownership and management is no longer the exclusivelnternational Conference on World Maritime
domain of the Western hemisphere and China’s istere Technology, London: Institute of Marine

and indeed assets on an international stage argengineering, Science and Technology, 2006.
considerable, stretching to involvement in the
management of the Panama Canal. National cultural[3] BURKE. C.S. SALAS. E. WILSON-

divides are consistently cited as a factor of CRaihing
(Wrigley 2012, Strauch 2010, Sava et al 2007). PONNELLY, K., PRIEST, H.How to turn a team

Hofstede’s Dmensions of Culturds repeatedly quoted ©Of experts into an expert medical team: guidance
despite some scepticism of its value (McSweeny 2002 from the aviation and military communitje@uality
Even Trompenaars and Hampden-Turners 1993and Safety in Health Care, 13 (suppl. 1), 196-i104.
alternative, Seven Dimensions of Cultyragefers to

universalism / particularism and individualism / [4] COHEN, M., THOMPSON, B.Training teams
collectivism, which are not remote from Hofstede's to take initiative: critical thinking in novel

original dimensions. So with this apparent shiffafus situations Advances in human performance and

from west to east, perhaps cultures, whose valves a cognitive engineering research, Vol. 1, pages 251-
more entrenched in harmony and co-operation, rather292 2001

than competition and productivity, are prevailingem it
comes to the natural evolution of international itivae

legislation. [5] COX, Q., The Application of Human factors in
Maritime Education and  Training 16"
4. CONCLUSIONS International Maritime Lecturers Association

Conference, Izmir, Turkey, October 2008.
Casualties within the shipping industry continue to
occur and it would perhaps be naive to think amlals [6] EMAD, G., ROTH, W.M., Contradictions in
blemish free industry could evolve. That does not, the practices of training for and assessment of
however, mean that any slack in the pursuit of an competency: A case study from the maritime

accident free industry should be permitted. Ptiacgrs, domain Education and Training, 50(3), 260-272
observers, managers and even academics still have 3008 9 ’ ’

duty to the industry to at very least minimise silass of

life or equipment. The continuing occurrence of ,
incidents within the maritime domain demonstrates [7] FLIN, R., O'CONNER, P., CRICHTON, M

beyond all doubt that the risks inherent withinsthi Safety at the Sharp End: a guide to non-technical
industry are similar to those in other high riskustries.  skills, Farnham: Ashgate, 2008.

It behoves us to learn all we possibly can fromeobsrs

of those industries and apply the lessons learaeslit [8] FRANCE, D.J., LEMING-LEE, E.S,
own. It is perhaps this approach which has yieltted JACKSON, T., FEISTRITZER, N.R., HIGGINS,
mandating of human fac_tor focus_sed legislationha t M.S., An observational analysis of surgical team
STCW code and convention. Leaving the matter aiine ., jiance with perioperative safety practicesafte

that will not suffice. We should continue to momito t trainifidhe A :
these industries as well as our own and put infecef crew resource management trainjrine American

findings of academic research as vigorously ahefyt ~Journal of Surgery, 195 (2008), 546-553,

were from our own industry. The embracing of CRM D0i:10.1016/j.amjsurg.2007.04.012.

training is only the start of the pursuit. Efficteand

effective implementation will be required to benéfom [91 GUERLAIN, S., TURRENTINE, F.E.,
the amendments and this will not be understoodssnle BAUER, D.T., FORREST CALLAND, J.,,
the implementation of the training is monitored. ADAMS, R., Crew Resource management for

84



Proceedings of IAMU AGA14

26-28 October 2013

Surgeons; feasibility and impad&@ogn Tech Work,
2008, 10:255-264)0i: 10.1007/s10111-007-0091-y.

[10] INTERNATIONAL SHIPPING

FEDERATION, Shipping and World Trade.
Numbers and nationality of world's seafarers,
2010.

[11]http://www.marisec.org/shippingfacts/worldtra
de/world-seafarers.php[Accessed 31st March
2013].

[12] HALBESLEBEN, J.R., COX, K.R., HALL, L.,

Transfer of crew resource management training: A

[20] McSWEENEY, B., Hofstede's model of

national  cultural differences and their

consequences: A triumph of faith - a failure of
analysis Human Relations,Jan 2002, 55, 1,

ABI/INFORM Global, pg. 89, 2002.

[21] O'CONNOR, P., HAHN, R., SALAS, EThe

US Navy's Crew Resource Management Program:
The past, present, and recommendations for the
future Human Performance Enhancements in
High-Risk Environments: Insights Developments

and Future Directions from Military Research, 90-

105, 2010.

qualitative study of communication and decision [22] O'CONNOR, P., CAMPBELL, J., NEWON,

making in two intensive care unitseadership in
Health Services, 24(1), 19-28, 2011.

[13] HELMREICH, R., KLINECT, J., WILHELM,
J., Models of threat, error and CRM in flight
operations, Proceedings of the 10th International
Symposium on Aviation Psychology, Columbus:
Ohio State University, pp. 677-682, 1999.

[14] HELMSMAN, Local seafarers opt for work
overseas Fadli, The Jakarta Post, Batam
Archipelago, Thu, March 07, 2013,

[15]http://www.thejakartapost.com/news/2013/03/0
7/local-seafarers-opt-work-overseas.hfftcessed
31st March 2013].

The
System

[16]
Instructional

HUANXIN, W.,
Assistant

feasibility  of
in  maritime

universities under the semi-military management

Proceedings of the f8Conference of International

Maritime Lecturers’ Association, Shanghai, China,

20-23 October, 2010.

[L7JHOFSTED, G., Culture’s Consequences:
International differences in work-related vajue
Beverly Hills, Cal and London Sage, 1980.

[18] JING, H.S., LU, P.J., YONG, K., WANG,

H.C., The dragon in the cockpit: the faces of

Chinese authoritarianism Human Factors and
Aerospace Safety, 2(3), 257-275, 2002.

[19] KEARNS, S.,Online Single-Pilot Resource
Management: Assessing the Feasibility
Computer-Based Safety Trainjnghe International
Journal of Aviation Psychology, 21:2, 175-190,
2011.

85

J., MELTON, J., SALS, E., WILSON, K.Crew
Resource Management Training Effectiveness: A
Meta-Analysis and Some Critical Needs
International Journal of Aviation Psychology, Vol.
18, no. 4, pp. 353-368, Oct.-Dec., 2008.

[23] SALAS, E., BOWERS, C., EDENS, E.,
Improving Teamwork in Organisations:
applications of resource management training
Lawrence Erlbaum, 2001.

[24] SEVA, R.R., MARIA, A., GUTIERREZ, J.A,,

BEEN, H., DUH, L., CHONG, JAn Evaluation of

CRM Attitudes of Filipino Pilots in Four Philippine
Aviation CompaniesThe International Journal of
Aviation Psychology, 17:3, 285-298, 2007.

[25] SPAIN, M., Adopting a learning management
system: issues related to supporting program
development in petroleum industry trainjng
Postgraduate Dissertation, Royal Roads University,
2006.

[26] SNEDDON, A., MEARNS, K., FLIN, R.,
Stress, fatigue, situation awareness and safety in
offshore drilling crewsSafety Science, 2012.

[27] STRAUCH, B.,Human Factors: The Journal

of the Human Factors and Ergonomics Sogiety
Vol. 52, no. 2, 246-263, April 2010, published
online before print April 5, 2010, Doi:

10.1177/0018720810362238.

[28] SUTTON, G., Evaluating multidisciplinary

of health care teams: taking the crisis out of CRM

Australian Health Review,
ABI/INFORM Global, Aug 2009.

33(3), p 445,



New Technological Alternatives for Enhancing Ecomo&ificiency

[29] TSANG, M.T.S., HOERMANN, H.J.,, [32] WIEGMANN, D.A.,, SHAPPELL, S.A.,

Adaptation of CRM for the Railway Industry. Human error and crew resource management

Operational Safety benefits15" International  failures in Naval aviation mishaps: a review of US

Symposium of Aviation Psychology, Drayton Ohio, Naval Safety Center data, 1990;9@\viation,

April 27-30, 2009. Space, and Environmental Medicine, 70(12), 1147,
2005.

[30] TROMPENAARS, F.,Riding the waves of

culture: Understanding cultural diversity in [33] WRIGLEY, J.T., Recognizing differences in

businessEconomist Books, London, 1993. ethnicities and increasing effective communication
Department of Aviation, University of Central

[31] USCG, Investigation into the explosion and Missouri, November, 2011.

sinking of the chemical tanker Bow MarinddS

Department of Homeland Security, 2005.

86



Proceedings of IAMU AGA14 26-28 October 2013

DISTANCE TEACHING STANDARD

'CROSS JOHN:TUCKER JOHN
L2Marine Institute, Memorial University of Newfoundth Canada
ABSTRACT

The Manila Amendment of STCW opens the door toadist delivery of courses to mariners that are reduor
advancement in certification level. The Marine ituge of Memorial University of Newfoundland hasapeworking on
preparing distance courses for deck officers andmaangineers which would prepare them for writihg Transport
Canada challenge examinations as part of theiificate advancement.

With an eye to developing these courses, the asitve developed a distance delivery standard whiapplied
to their online course development. It is anticgohthat the standard would allow courses to beldpgd in such a way
that certifying authorities would find the coursex all evaluations delivered by the institutionegatable.

This paper describes the content of this new distalelivery standard to include the broad categamie

> Delivery Infrastructure

» Receiving Technology

» Content Format

» Learner Management System (LMS)
> Instructor Standards

The standard will cover aspects of the deliverygimag from required bandwidth and minimum standaofls
computers and devices to be able to participatedaurse to minimum expectations of students talide to receive a
response to a communication with the course fatilitwhile taking a course.

Much of the standard has been developed based emuthors experience in delivering online and béeind
delivery courses and is based on current cour$eedgimethods employed at the Marine Institute.

Keywords. Distance Education, Standards, Educational Tecbgyl

1. INTRODUCTION why, they are developed individually and very often
independently. There is a need for a minimum stahda
While the concept of distance delivery is not new that future institutions, and just as importantlyrrent
and has existed formally since 1753, the varietyef institutions, must adhere to.
technologies available, coupled with the instandaise This paper will look at the items that are necessar
communications allowed by the internet, has for the development of a standard based on the icatib
transformed distance education into a sophisticatet! 15 years of experience that the authors have in
effective tool. The new technologies mean that athrs developing distance education material. The statsdar
can effectively engage with learners with different have been organized into the following 5 broad
learning styles and learning speeds (Tucker and<Cro categories to facilitate the logical organizatioi o
2013). The effectiveness of these new technologies material:

recognized by the International Maritime Organizati » Delivery Infrastructure
who in the Manila Amendments to the STCW stated tha « Receiving Technology
distance education was an effective tool. « Content Format
For over 10 years, the Marine Institute of Memorial « Learner Management System (LMS)
University has been experimenting with distance « Instructor Standards
education in several formats. It is now offeringyues This paper identifies what should be considered in

through distance education, as well as using it 10he development of standards for each categoryaisud
supplement the traditional classroom courses. Hewev \hat the Marine Institute does in regards to sofnbe
with the new interest in distance education and its proposed standards.

application to training mariners, the Marine Ingtt has

started the development of courses that will prepar 5  pELIVERY INFRASTRUCTURE
students to challenge the exams needed for shigboar

personnel to advance in their careers. Currentrtsffo At the core of most educational distance delivery

include the development of a suite of distance SEBIr  gystems is some form of electronic communicatiord a
designed to prepare course participants for TraBspo iy gimost all cases the current communication syste
Canada administered certification examinationsth®  i1a internet. This is expected to remain as thenamy

present time, there is no one standard that isgbesed  fom of communications in the future; however, lthse

to govern distance education in Canada. Institstiare  ,, pistoric performance it is anticipated that tapacity
left to follow their own routines and guidelines.hiié will increase allowing better access and faster

the routines address a significant portion of howt a transmission of larger amounts of data at less cost
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While high speed internet access has become the 3. RECEIVING TECHNOLOGY
norm for many places, ships still must use sagellit
communications while at sea, which makes internet Receiving Technology means all the hardware and
access very expensive. Since the target audiemadbifo  software associated with a learner. Technologyhdf t
distance education is the typical mariner, thistdes nature has been advancing at a staggering rateésand
critical. As an example of cost, a company curkentl probably the main reason that standards for delieér
providing internet access to ships today sells vthay distances courses using this technology are slow to
call their standard package. The standard packagis ¢ develop. The old adage that it is hard to hit a imgpv
$129 a month for which you get 10 MgMegabytes) of  target is very applicable. From 1995 to 2012 (thtedf
data downloaded. However, if you go over the 10 Mb the most recent one), Microsoft has developed lj@ma
allotment each additional Mb will cost $13.99. Tdhere releases of their internet browser (Explorer) anthiw
other options available, for example a high endoopt each release there are numerous updates. Firefoxdua
costs $1,969 a month for which you get 6 GB of detd even faster change with 20 versions being releaised
then $0.40 per Mb after that. However, compared toit first appeared in 2004 and it is anticipatedt tinathe
land lines which can be as inexpensive as $0.105ber interval between when this paper was written anérwh
(or $0.0001 per Mb) sea access is still expensiveit is presented there will be an additional 4 vamsi
(INMARSAT, 2013). released.

As with all technology we expect to see access Of course that was just the web browser. We also
increase and costs decrease in the future. INMARBAT have to deal with new versions of operating systems
currently working on a system called Global Xpress Microsoft has stopped mainstream support of Windows
which is expected to increase bandwidth considgrabl Vista in 2012 and Windows 7 will not be supportéera
and within a year or two we can expect to see ships2014 (although there is what is called extendedstp
being able to afford multiple meg files. Nevertlssle  which must be bought but will extend support forear
currently we are stuck with prohibitively high cesind or two). There are also changes to hardware, thg&t mo
low transfer rates significant of which is the large numbers of tablet

Based on the above, as a standard we wouldwhich are becoming common at this time (and of seur
recommend that two options be made available to thetablets have other, different operating systems).
learners. The first would be similar to a curreistahce To begin to develop a standard it is useful to grou
education program which would take place over edix the elements necessary for the receiving computer i
connection. The high bandwidth of a fixed connettio the following categories:

such as optic fibre allows fast communications #rel *  operating systems

exchange of large files. Even a relatively slowkips *  video and sound

(56 kilo bits per second) would allow the downlazfca * internet browsers

Mb size file in about 2 minutes. However, at sea th A standard for operating systems is going to be

slow speed and high cost means that the transfer ofiriven (to a large extent) by what the current esyst
multiple Mb sized files could be prohibitively expve developers are supporting and what is commonly out
and time consuming. For these cases, other optiuss there. For example, at the present time Microsaft w
be available that would permit a learner to beyfull support Windows XP only through extended support
engaged in the course, receive all course matenas however since 40% of the world’s desktop compuiees
appropriate timing and order, and have adequatesacc currently running XP it makes sense to still suppbr
to the course facilitator and fellow course papteits for until Windows ends all support (NetMarketShare, 201
discussions and to be able to seek answers toigugest  Apple does not publish their operating system stppo
Such options might include delivery of material an  criteria but appear to support the current versisiwell
disk, or the delivery of material when in port atig as the two previous versions. Nevertheless, itcctedd
ship is able to take advantage of a ground link to major problems trying to support a system tkata
supplemented by exercises to be done while at sea. longer supported by the manufacturer. Thus it makes
In addition to being aware of a ship’s capability t sense to link the minimum operating system stanttard
receive data, an additional issue is the educdtionawhat is currently supported by the manufacturers.
institute’s ability to transmit data. As the demaiud Relying on a manufacturer to dictate the change ove
distance education grows for both marine relatadses dates may not be acceptable for all educationétutess,
as well as more conventional educational coursase ¢ but in the absence of a better criteria it seemisetdhe
must be taken to ensure that people are still &ble best available.
receive their information in a timely fashion ewarpeak Since the delivery of content relies on pictured an
times. This is critical for a marine related coutssng video and possibly sound, it is important to enshet a
taken on board a ship since, as mentioned abosegss.  learners computer is able to process what is redur
may be available for only brief periods while apsts in the course. However, this is not a particularltrietive
port. condition since video card and sound card developme
have been driven by the video game industry arid it
difficult to imagine online course content or apptions
that would have requirements exceeding those of the
gaming industry. In fact, since about 1995 most
computer manufactures have integrated sound catds w
their motherboards. Likewise, video has progressed

! Note that byte is defined as consisting of 8 &ita
Megabyte (Mb) is 8 million megabits.)
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significantly but the requirements for distance ation where new browsers are tested with current contént.
are relatively simple and a resolution that all eew no problems are found, then the browser can become
computers can meet and oldest ones can as weltesuff part of the recommended category and be one of a
The video standard XGA would allow for 1024 x 768 number of suggested browsers for learners. Finally
resolution (the number of horizontal and verticdakes$ there should be a maintenance category where older
viewable on a monitor) and is sufficient for most versions of browsers are listed. The maintenance
purposes. category must ensure that as new versions of learne
Where internet browsers are the most rapidly programs become available, the browsers are able to
changing part of the receiving technology, they thes support the content and display it correctly. Kegpn
treated a little differently. New versions will rawnewer mind the changes illustrated above, as hard asfarian
and different options so they must be evaluated/els institute to keep up to date on software and driver
as seeing if the older versions still work. Also, versions and operating systems upgrades, it must be
acceptable versions will depend to a certain extemd impossible for all but the most dedicated of leasneSo
the software the institute is using to deliver edional it is critical to have an easy way for a user teaththeir
material. Thus it makes sense to introduce a coaple system. Several organizations have adopted an
categories for browsers. It is critical that a nemewser automatic System Check that you can visit and which
is evaluated to make sure that it still supporésfeatures  will check your system automatically. The one usgd
required for the applications used for distancecatian. Memorial University is shown in Figure 1.
Consequently there must be an evaluation category

System Check

The following checks ensure that your browser is properly configured ta use the system

2 recommendation(s)

Critical System Checks

%7 JavaScript

Pass - Your web browser supports Javascript.
<7 Cookies

Pass - Cookies are enabled in your browser.

Non-critical System Checks

%7 Browser
Pass - Your browser is fully supported.
Flash
Recommendation - Install the Adebe Flash plug-in to ensure that the system works as expected. Your browser does not have an Adobe Flash plug-in, which Is
used by the system for rich media interactions.

<7 Display
Pass - Your screen resolution meets the recommended 1024 by 768 pixels

 Java

Recommendation - Your browser does not support Java.

<7 Rich Content Editing
Pass - Your browser supports rich content editing.

Figure 1 MUN System Check Website

By simply visiting a site the System Check is able If the content is textual or image based, then the
to collect basic configuration information from a preferred standard would be to create it using any
learner's computer and then make recommendationsavailable tool, but then deliver it as a portaldeument

about whether upgrades are needed or not. format (commonly called a PDF). While still assoedh
with the company Adobe, since 2008 the PDF has been
4. CONTENT FORMAT an open standard published by the International

Organization for Standards. It is well acceptecdily

Content format refers to two different concepts. available and does not carry a cost for users wilp o
The first is the software that is used to develbp t wish to view files or produce simple PDF files. The
content; the second is the actual content that Béll  authors have been using PDFs for 10 years and have
presented to learners. found them to be flexible, of good quality and rebu

In regards to the software, a distinction must be However, care must be taken with other software.
made between the Learning Management System (LMS)While there is excellent learning software avaigbl
and the software used to create content. Someamett caution must be taken to ensure it is availablareas
content is possible using a LMS and this conteenth with limited bandwidth and if it contains any pemnsb
will by default adhere to the standards in the LMS. information (i.e. a student name or number or any
However there will be times when other material is student work) it must be secure.
necessary. The authors have made extensive use of MapleTA
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to develop exercises and even tests and examss(Cros  that they still are valid links and direct the statito the

and Tucker, 2012). MapleTA does not require a greatcorrect information.

deal of bandwidth and there is an option in theecafs As well as web based resources, most courses will

assignments to print a hard copy of the assignmentrequire more conventional references as well. Such

which the student can complete and then log battk in references should be provided in a standard fotsuah

the system and enter the solutions to the assigtimen as the American Psychiatric Association or APA

addition, all work is done on the server so it éslge format). Information that is based on an instrustor

against unauthorized access or accidental loss. experience is appropriate and sometimes necessary
It must also be noted that this is an interestinget  content, but should clearly be indicated as such.

in regards to trying to develop standards for tee af

software. We are currently in the middle of a cleany 5. LEARNER MANAGEMENT SYSTEM

some fundamental ways content is displayed on the

internet. At the present time there are two maogpms To facilitate distance education, the use of a hear

used to display enhanced internet content: Flash byManagement Systems (LMS) is recommended. Such a

Adobe and HTML5 which is an open standard. They system provides a number of critical services thake

both do essentially the same thing (allow enhancedthe interaction between instructor and student more

content such as video to be displayed on websltes) seamless.

they do it in different ways. Currently Flash isedsby One of the most important of these is security.
the majority of program developers, but Apple does Since there is personal information about studentee
support Flash and Microsoft has stated that theélynei system (such as student contact information, grades

longer support Flash (the two companies produce 8% even medical information), such a system must be
the desktop operating systems). So the future appgea  safeguarded against unauthorized access. Gendnelly
belong to HTMLS5, but keep in mind there are a large means that only qualified people have access to the
number of systems, machines and software that usesystem and only the appropriate access for thetiumc
Flash and older computer systems may not be ahlsgo they perform. In addition, educational staff andulty
HTML5 but can use Flash. In fact, almost 40% of the must ensure that the system remains secure. Taeensu
world’s desktop computers run Windows XP which can these only safe computers should be used for access
not by default support HTML5 (however it can be computerized student records should not be takeay aw
upgraded to show HTML5 based information). While from the educational site and there should be eyof
this is a large number, it is not as daunting amaty changing passwords on a regular basis.
seem since it is expected that this number wilpdodf Furthermore, appropriate backups must take place
fairly quickly now (Windows has stated that theyllwi to ensure that curriculum material, as well as gsaare
stop supporting XP next year). To summarize, Flzesh not lost through a computer error (i.e. a compuatash)
been used extensively in the past but HTML5 seems t or an infrastructure failure (i.e. a fire at thestitute).
be the way to go for future development. This is normally achieved through backup media dpein
Probably the most important part of any distance protected inside fireproof areas such as safesffstte
education experience is the content of the coUrsis. is secure locations for storing backup data are bewgmi

especially so for training related to shipboardvitas more common.

since all training must deliver content developgdMO One of the advantages of distance education is that
in addition to other requirements of the countrgl amen it can take place outside the regular educatiamstitute

the educational institute. timing. This is very beneficial to people who waok

Obviously the initial content must present the board ships since ship operations are completely
information required by the certifying authority; removed from the educational timetable. Consequentl
however, there must be continuous checks done tait is important for courses to be scheduled in amea
ensure that the content is accurate and currenis It that is flexible enough to permit mariners to béealo
critical that there is a formal process in place to start the course, fulfil all of the course requissms and
recommend and track changes in a course so peaple afinish the course given the wide and varied spectof
always aware of what the current content is. Initamd schedules that mariners are subjected to. To be tabl
there must be a mechanism to ensure that coursgeba achieve this, course participants should be ablstda
are recommended by knowledgeable people andthe course within a flexible timeframe as opposedn
reviewed by some group not directly involved witloge official course start date which is the norm. Sariy,
changes. participants should be able to complete all course

In the current information age, it is also critical evaluations and finish the course at times whichuldio
ensure that all source information for a course isbe dictated by their individual schedules and
identified and referenced. In general, this wowdduire circumstances.
extensive documentation of information in an Another important aspect of a traditional education
appropriately referenced format. Since we are disiog program is class attendance. While simple to d in
distance courses, electronic based resources pestex traditional class room setting it has been a probler
to form an important part of the required inforroati distance education — so much of a problem that most

Such sources should be linked to in a direct andinstitutes just ignore it. However it is felt thettendance
easy to access format. It is also critical thas¢hinks is an important metric so there should be someteffo
are reviewed prior to the start of each coursensuee made to gauge student involvement and participation
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While systems can be established that monitor awho keep watch as part of their instructional daitim
student through things like fingerprint scannersideo addition, as shipboard routines and technology gbsn
monitoring, it is not recommended that this type of there will be a requirement for continual trainiog
system be pursued. The cost of the technology veds! personnel. For example, ten years ago there was no
possible privacy issues and the fact that anyorth wi course available dealing with Ship Board Secuftiiyt
enough knowledge could work around the system makesiow it is a critical part of most Nautical Science
this type of attendance problematic. programs.

Instead it is recommended that the time that a At the core of any nautical education program are
student spends looking at a particular module orthe ship officers who are experienced and able to
presentation be recorded and used to verify attereddt communicate this experience to the learner. Thus it
is further recommended that presentations be ae¢htd critical for any program to have people who have
require active participation from a learner at vas worked extensively on ships. However, there may be
points to ensure they are still watching. Suchvigti others required as appropriate. For example, andari
could be as simple as a click to progress type ofEngineering program can draw from professional
response, or as sophisticated as asking a learner angineers to teach some of the fundamental tedhnica
material related question in order to gauge undedshg engineering course, or language majors for
as well as participation. Of course the ultimateggof communications. All institutes have their own hgrin
attendance and involvement will take place when theprocess which should fulfili the above, but everyone

student must write an exam. involved in a program should also hold some teaghin
credential or equivalent experience dealing with
6. INSTRUCTOR STANDARDS students.

In a way, instructor standards are one of the shsie 7. DEVELOPING A STANDARD
categories to look at. After all educational ingts have
been dealing with this issue ever since educatias w The above discussion has provided a description of
formalized. However, the introduction of the Manila what should be considered in a standard and tremmea
Amendments (as well as providing guidance on destan for its inclusion. However, it will be beneficiak #his
education) has highlighted the importance of maiirig point to summarize items that would belong in a
competency for seafarers through refresher trainiihis standard. This is done in Table 1, Standard Element
may require some additional requirements for office

Table 1. Standard Elements

Should take advantage of existing communicatiofrastructure (i.e. the Internet).

Delivery
Infrastructure Two options should be provided, one that is sintitetraditional standards, the other that ig
oriented towards users with slow or intermittemrmections.

Receiving Institutional support should be offered for compuiperating systems that are still fully
Technology supported by the manufacturer.

The user’s computer should be sound capable areldtaary minimum XGA resolution.

A system must be in place to monitor the changesgaveb browsers used and identify old
technology or systems that will not be supported.

1%
==

The information about the supported operating systend web browser versions must be
disseminated to the user in an easily understoathera A site that automatically tests and
makes recommendations regarding is ideal.
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Content PDF files should be used where practical.
Format

Other software used should be robust and compatéatiiecurrent versions of the hardware and
software as discussed under receiving technology.

Where programs are used for the delivery and etiatuaf student work, such systems must be
secure and robust.

In order to support all users, content that isentty developed using Flash must also be capable
of being developed using HTML5 and vice versa.

Internet references should be checked for acclaadyelevance on an ongoing basis.

Information not referenced from the internet shcduddreferenced using an appropriate format

such as APA.
Learner A LMS should be used that provides a secure andezoent way to interact with students.
Management
System (LMYS) Access is restricted to those who need it and famlyhe functions necessary to do their job.
Passwords must be changed regularly and accesofiblic computers be done with caution
A mechanism is available to track a student pragr&uch progress would consist of the time
spent viewing material as well as grading of infation.
A system is established that ensures backups aeaa regular basis (at least daily).
Back up computer records are stored in a secuce plet is reasonably safe from theft, fire gr
other incident.
Course timing is flexible enough to allow peoplerking at sea enough time to receive
information and complete assignments.
I nstructor Instructors must be experienced in their fieldrstiuction.
Standards
Instructors must have specific education or expegen the delivery of distance material.
8. THE MARINE INSTITUTE AND THE engaged and report to the LMS with learner
STANDARD performance.

It is intended that these form the foundationtd t
The Marine Institute has been involved with the formal course delivery, but to permit learners ¢éathue
development and delivery on distance material sincewith their studies when internet access is limibedchot
2000. A suite of online courses are being prepdoed available. It is the authors’ intention to provide
online delivery for ships officers that will perntitem to workbooks for study and practice examples that tay
advance in certification level with Transport Camad access which can be accessed using very limitedniet
The development and preparation of these coursedandwidth or printed for access when no internet
incorporates the latest advances in online delivery connectivity is anticipated.
methods and technology at the disposal of the Md, a
the following highlights a sample of these elements 8.2 Desire 2 Learn (D2L)
intended to satisfy distance standard requirements.
The Marine Institute as part of Memorial Universify
8.1 Interactive Video Lectures Newfoundland uses an LMS entitled D2L as a primary
resource in the delivery of all face to face, bleshénd
As outlined in their paper, Tucker and Cross (3013 online deliveries of courses administered at this
employ online video lectures in Flash and HTML5 university.

format as a means to present course material tieists. D2L is administered from a secure computer server
When nested within an LMS, the video lecture will and requires students to log into personal accotmts
administer a quiz to students to ensure that they a access any courses for which they are registerachdy
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laws in Canada require that the highest levels of mariner.

information security be maintained when personahda
such as registration and individual course actiahd
performance are being recorded.

Such is the case in D2L where student activityhsuc
as communications and logs of accessing courserialate
are recorded and saved. Computer servers housaig su

This paper has looked at the necessary elements
that could go into forming a standard for the defywof
distance education for mariners. The actual elesnisait
could form a standard are presented in Table 1.lénhi
the standards will change with country and ingtitiitis
felt that the above will serve as a solid starfognt to

data are backed up to secure locations and prdtectebuild the required standard.

from calamity such as fire or other damage.

Although recording attendance in a distance coursel0. REFERENCES

delivery is not practicable, D2L does have a repgrt
facility where records of the details of studentess to
different course elements can be obtained. Thesglsle
include which elements were accessed, the duration
access, total time accessing over multiple sessiodsa
variety of statistics analyzed over the coursenfthis
reported data it is possible to extrapolate anxnde
student participation in the course and, subsedtyeat
rough correlation to the distance equivalent
attendance in a course.

of

8.3 Course Preparation

The preparation of material for a distance cousse i
somewhat different than for a class delivered iclass
room. As such, the Marine Institute has developegta

[1] TUCKER, J., CROSS, JEngagement by Distance.
A Distance Delivery Method Maximizing Student
Engagement,in Press, to be presented at the 14th
International Association of Maritime Universities
Conference, 2013.

[2] CROSS, J., TUCKER, JDeveloping a Culture of
Attentiveness. Challenges and Opportunities in Nad
Education and Training,Proceedings of International
Association of Maritime Universities AGA 13 (pp 345
354), Fisheries and Marine Institute of Memorial
University, 2012.

[3] INTERTANKO, Crew Internet Access on board Ship
— A best Practice Guiddnternational Association of
Independent Tanker Owners, Document Reference CJ-
40229/100007, 2011.

of guidelines that show what is to be expected in a[4] NETMARKETSHARE, Desktop operating system

distance course. This information is provided itable
in The Appendix and is relatively straight forward.

9. CONCLUSIONS

market shareretrieved from
http://www.netmarketshare.com/
operating-system-market-share.aspx?qprid=10
&gpcustomd=0, 2013.

[5] INMARSAT, Inmarsat Global Expressretrieved

Standards are a common and necessary part of th&om http://www.igx.com/, 2013. _
marine industry. However there has not been much[6] INACOL, International Association for K-12 Online

published on the development of standards thatcoul
apply to the delivery of distance education to the

93

Learning. National Standards for

Courses2011.

Quality Online



Appendix

New Technological Alternatives for Enhancing EcomoEfficiency

The following checklist is used as a guidelinehia treation of Ml courses:

Online Cour se Element

Face-2-Face

Blended

'r|
SZ
5<
)

Cour se Infor mation

Intro & Welcome

Course Outline

NN

N

Course Schedule (Class and online sessions - eLive)

Learning Objectives

Instructor (bio and contact information)

Office Hours (online or face-to-face)

Texts & Resources (required, recommended)

Evaluation (list and values)

Checklist of Activities & Assignments

System or Technical Requirements

Help and Technical Support (how to print, etc)

Link to the Library

NI NN

NN ST TN

NN | SN

e Academic Integrity & Netiquette Optional
e University Links: APA, Good Writing, AcademicOptional
Dishonesty
Communications
¢ Announcements Optional
e Course Emalil Optional
e Discussion Forums (for each Unit, Topic [oOptional
Assignments)
« ELive!/ Blackboard Collaborate Optional Optional Optional
Student Feedback Opportunities
* Course Evaluation Form Optional
* Anonymous Discussion Forum Optional Optional Optional

Content

For each Unit, M odule, Chapter

« Content organized by Unit, Module

v/

v

e Presentation Materials (PowerPoint with narrati
Elive! Collaborate, etc.)

4

NN

v/

« Instructor Notes (html, video, animations, etc) Optional Optional /

* Readings and Additional Resources (links) Optional Optional /

e Assignments If applicable If applicable If
applicable

« Self Assessment (Pre-Tests, post-Tests) Optional Optional Optional

e Assignments, Labs, Quizzes, Exams

«  Assignments (description & instructions) / / /

» Assignment answer keys, general feedback Optional Optional Optional

e Labs (description & instructions) J J /

« Lab answer keys & instructions Optional Optional Optional

e Quizzes (list, dates, study details) J J /

» Quizzes offered online with feedback Optional Optional /

« Exams (list, dates, study details) J J /

* Exams offered online Optional Optional Optional
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INNOVATIVE APPROACHES AND TECHNIQUES IN MARITIME
ENGLISH STUDY PACK DEVELOPMENT

DEMYDENKO NADIYA

Kyiv State Maritime Academy, Ukraine

ABSTRACT

The innovation project approved by the Ministry of Education and Science of Ukraine demonstrates the
importance of the further improvements in Maritime Education and Training (MET) in the sphere of Maritime English
proficiency. Within the framework of the national program “Computerized teaching/learning materials for
professionally oriented subjects”, The Study Pack for Seafarers (Student’s Book, Work Book, Teacher’s Book, and
English-Russian Dictionary of Maritime Terms) is being developed. The methodological principle of “early
specialisation” in ME teaching, developed on the basis of linguistically centred concept (LCC), allows planning ME
training from its very beginning as the integrated process including general English, general Maritime English and
specialist Maritime English. LCC makes the emphasis on the language itself. Its algorithm facilitates the progress of
acquiring professional knowledge, skills and abilities owing to high level of English. Thus, a linguistically centered
course model for the 1st and 2nd year non-native learners becomes a step-by-step problem-solving procedure making

the system of ME teaching and learning flexible and efficient.

Keywords: ME, teaching/learning materials, LCC, ““earlyspecialisation™.

1. INTRODUCTION

The work at the project proposes the design of new
types and formats of ME teaching/learning materials for
full-time and part-time Maritime students. Being the
supervisor of the project, the author outlines the
conceptual approaches to ME training, describes the
contents of the Study Pack components, and focuses on
the basic principles of language training systems and
complexes. The project is underway, and the first results
have been obtained.

The Study Pack is being designed on the principles
of early specialisation with the application of authentic
texts and real-life situations. This entails some specific
problems solution, such as: improving the students’
General English  proficiency, developing their
communicative skills in GE and ME, introducing
specialist knowledge through the interdisciplinary links
(Maritime English + Navigation/Marine Engineering),
expanding students’ informational awareness by
attracting materials from the Internet and other sources
of information, implementing step-by-step assessment
and self-assessment on the basis of the system of control.
The work is accompanied by the intense linguistic and
methodological research which has been described in
publications by the project participants.

There is no secret: some students entering the
Academy have a very low level of the English language
proficiency. In this situation the only possible way to
improve their language competences might be increasing
their motivation. If a student is sure about the future
career of a seafarer, he/she will come to the idea of
mastering English. While acquiring the professional
knowledge and skills he/she will definitely expand
informational awareness required for vocational
purposes with the help of English.

The paper gives the brief analysis of the
information about the database created (terminology,
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texts, grammar instructions and exercises, pronunciation
and listening assignments, speaking practice strategies,
SMCP teaching/learning materials, assessment and self-
assessment systems, including computerised testing
systems).

2. LINGUISTICALLY CENTRED CONCEPT

A linguistically-centred concept, or LCC, was first
introduced in the paper entitled “Teaching Maritime
English: A linguistic approach” [1]. The purpose was to
show the influence of language on the process of
acquiring professional knowledge by Maritime students.

The fact is: all special terms belong to language or
sublanguage (specialised professional subsystem) being
a unit of a bigger entirety in which it exists. On the other
hand, these terms all together are the integral part of a
well-structured system of notions belonging to a special
professional field. It is not a contradiction; it is a matter
of a language functioning as it serves not only to name
objects or designate ideas but to relate and combine
words in different ways so that language is continually
moving and transforming itself. Thus, it should be stated
that as a part of English, Maritime English forms a
system like any other terminological system (Legal
English, for example) according to general linguistic
laws which govern the usage of these terms. In this
respect it should be noted that only 7% of marine word
stock are absolutely unique terms, others are adaptations
of common words.

As a rule, in their practical work language teachers
concentrate on the knowledge of special terms hoping
that this solves all problems of students’ professional
training. Unfortunately, it doesn’t. The experience shows
that communication in its broad sense and on-board
communication, in particular, become the most
challenging issues for non-native speakers who
constitute the biggest part of the world work force
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supplied for the global shipping industry. Hence, the
students’ language proficiency is the decisive factor
which pre-determines the strategy of many projects
aiming to improve the quality of teaching/learning
materials which should lead to the higher level of
students’ language proficiency.

It becomes obvious that ESP methodology requires
an impact, and it comes from linguistics. It doesn’t mean
immersing maritime students into the ocean of theories
about language; it mostly implies the implementation of
new approaches to the language training planning as a
whole and innovative techniques in language classroom
activities, in particular.

A linguistically centred concept (LCC) presumes
priority of linguistic analysis in any study of ME oral
and written texts meant for MET academic use. In case
of any application of authentic materials for educational
purposes, a language teacher should understand the input
and outcomes of such application. For instance, when
explaining the difference between the terms “to collide”
and “to allide” a language instructor would rather
emphasise on word formation: ‘to collide — a collision”,
“to allide - an allision”, then provide the students with
definitions of the terms: “a collision - a violent impact of
moving objects; crash”, then specify the meaning in
expression “ship collision” — “the collision of the two
ships resulted in a serious damage, loss of lives, oil
spills”; “an allision” — “the act of dashing against, or
striking upon; the impact against a stationary object;
collision of a ship with a fixed object, not a ship”.
Finally, the text studies will complete the work. It is
expected that authentic texts will not be difficult for
understanding after appropriate pre-text assignments.
This example is given to draw attention to the latest
terminographic sources which definitely save time when
introducing new terms since direct translation is the
shortest way to understanding a foreign term.
Unfortunately, the terms “allide” and “allision” are not
registered in majority of Maritime English dictionaries.

3. INNOVATIONS IN MARITIME ENGLISH
TERMINOGRAPHY

Terminography is terminological lexicography.
Terminology refers to a specific professional vocabulary
which represents a collection of terms describing a single
subject area. Terminography in the field of global
shipping activities is assigned to register the scope of
terms used by all its participants. Teaching terminology
is a fundamental process connected with understanding
main professional concepts. The creation of ” English-
Russian Dictionary of Maritime Terms” 1is an
opportunity to analyse the scope of basic terminological
entries, to select the most frequently used ones, to
arrange them in the way which provides necessary
references in spelling and meaning, suggests most
frequently used collocations and examples, gives short
descriptions of this or that term or phenomenon.
Definitions make the basis of the bilingual dictionary.
The theory and practice of terminography states the
importance of close interdisciplinary contacts between a
linguist and a specialist purposing the clear and
professionally  correct wordings for definitions.
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Professional expertise carried out for this type of a
dictionary sometimes demonstrates diversity in
understanding the same concept by different experts. The
problem is solved through finding the definition which
suits all parties and corresponds to the best samples
found in different sources.

"The English-Russian Dictionary of Maritime
Terms" (10 000 entries) has been designed for different
users: students, seamen, employees of shipping
companies and ports, etc. In the field of Maritime
education and training "The Dictionary" is intended for
students in Navigation and Marine Engineering of all
forms of training specialised in sea and river
transportations.

The bilingual dictionary with English-Russian
equivalents is due to the use of English and Russian
(alongside French, Spanish, Chinese and Arabic) as
working languages according to the International
Maritime Organisation regulations. The aim of the
authors is to display a modern terminological corpus
consisting of the most common words and phrases,
selected on the basis of their frequency in the authentic
English materials that belong to the sphere of the world's
merchant fleet operations.

The innovative character of the "Dictionary"
manifests in describing the latest trends in the shipping
industry and technological equipment of the commercial
fleet having caused the appearance of new terms and
their subsequent entry into the database of Maritime
English word stock. The work makes the emphasis on
the priorities of the practical use of the "Dictionary".

With the increasing influence of global processes in
economy including shipping industry, the development
of national terminography is aimed to create
contemporary pieces of reference literature as well as
teaching/learning materials for the further use in the field
of economy and education.

The dictionary focuses on the specific means of
arranging the lexical items: in the first place, this is
spelling of the item; the second, the meaning of the word
or term presented in the form of a definition or
explanation; the third, its usage in context demonstrating
combinability; fourth, interpretation of a word or term
with synonyms, antonyms or illustrations. Since a
special term is always associated with a scientific
concept (theory, idea) or an object with specific
properties, its definition is verified with the help of
existing lexicographic and terminographic sources and
considered through the practical experience of experts
involved in maritime navigation and operation of ship

machinery.
Basic principles of the Dictionary’s design are the
authenticity of the language material and its

communicative nature required for educational purposes.

Linguistic units are defined as items most widely
used in the texts thematically relevant with requirements
of the International Maritime Organization, including:
Personal data and personal documents. Interviewing.
Letters. Numbers. Colors. Messages and message
markers. Languages, nationalities, flags. Maritime
professions and ranks. Responsibilities. The location of
objects. Countries, bodies of water. Other geographical
names. Maps and nautical charts. Longitude. Latitude.
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Vessel: size, parts, structure, functional areas. Types of
ships, their names and purpose. Movement and direction:
navigation, sailing directions. Engineering. Mechanics.
Equipment onboard ships. Marine diesel engines.
Auxiliary  machinery. Tools and instruments.
Shiphandling. Navigation bridge. Engine room. Watches
and watchkeeping. Standard Marine communication
phrases (IMO SMCP). Weather and climate. Natural
disasters. Emergencies. Actions of the crew in case of
emergency. Emergency equipment. Mooring, anchoring.
Pilotage. Port and its infrastructure.  Port’s
administration, sanitary inspection, customs. Navaids.
Buoys. Beacons. Cargo. Types of cargo. Loading and
unloading. Water and food supplies. Ordering and
delivery of ship’s supplies. Accidents. Injuries. Diseases.
Onboard first aid. Basic ship documents.

The entries of the "The Dictionary" are:

-common words (room, response, direction);

-general science units (information, achievement, to
promote, ability, experiment);

-general maritime terms (marine, maritime, boat,
ship, vessel, engine);

-special terms used in navigation and marine
engineering (crankshaft, mooring, list, capsize).

The entries are arranged in alphabetical order
according to the pattern "English" "Russian"
equivalents.

The dictionary consists of two parts — the Main part
and the Appendix. The Appendix provides the readers
with linguistic and professional information.

4. LINGUISTICALLY-CENTRED CONCEPT
AND MARITIME ENGLISH TEXT BOOKS

Innovations are introduced in the area of Maritime
English Study Packs development. English for Specific
Purposes is considered to be the methodological
foundation of ME. It is known that ESP is a sphere of
teaching English language including Business English,
Technical English, Scientific English, English for
medical professionals, English for waiters, English for
tourism, etc. According to National Curriculum for
Universities [2], ESP serves to meet specific needs of
learners, makes use of underlying methodology and
activities of the discipline it serves, is centred on the
language appropriate to these activities in terms of
grammar, vocabulary, study skills. It’s worth mentioning
that ESP is generally intended for intermediate or
advanced students who are well trained in language. If
so, Maritime English for beginners can’t be cent per cent
ESP creation. Then, what should it be?

Within the framework of the innovation project the
Introductory Maritime English Course has been
developed. The Introductory Maritime English Course is
purposed for the first- and second-year non-native
learners of English who are about to commence their
Maritime academic career through a Bachelor Degree in
Navigation or Marine Engineering. Three influences
behind the development of the study book and as such its
contents and the form are taken into consideration. These
are the a) lack (or absence) of professional Maritime
experience of the students, b) lack (or absence) of
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Maritime English language proficiency, c¢) lack of
General English language competency.

The study book is supposed to meet the interests
and requirements of the future seafarers in a new sphere
of knowledge whereby the coordinated work of English
language teachers and specialist teachers is required. The
Course fills in the current gaps and adds new necessary
requirements by combining English language and
Maritime specialist skills with the existing General
English language foundations. The Introductory
Maritime English Course is a study pack consisting of
four parts: Student’s Book, Workbook, Teacher’s
Notes/Resource Book. The Course contains 23 Units:

1) Introducing oneself

2) Discussing personal details: Occupation

3) Discussing personal details: Country. Language.
Nationality

4) Describing places and locations

5) Describing quantity.

6) Using geographical names for geographical places.

7) Discussing people: Home, family, education, likes and
dislikes.

8) Describing daily routine, functions and duties.

9) Describing directions.

10) Describing motion (1)

11) Describing motion (2)

12) Describing living and non-living objects (1)

13) Describing living and non-living objects (2)

14) Describing events and activities.

15) Describing a process.

16) Describing machines, machinery and tools.

17) Describing results. Reporting recent events.

18) Describing the whole and its parts.

19) Comparing living and non-living objects.

20) Describing ways of doing things: Active and passive
actions.

21) Describing past events.

22) Discussing future actions.

23) Classification of living and non-living object.
Revision. Self-assessment. Supplements.

Each Unit is represented by descriptions of the
teaching goals and learning outcomes in Language Skills
Development, Maritime English Professional
Competence  and  General  English  Language
Competences. Each Unit has a strict structure consisting
of tasks, a series of exercises, self-assessment materials,
supplementary materials, comments and keys. The
concept of The Course presumes that both General
English and Maritime English sources should be used in
the process of learning. It certainly helps to broaden the
potential skills of the language use in different life
situations including professional ones. The learning
materials used in the Course are mainly adaptation of

real-life situations and scenarios with references
provided. The exercises have been developed
specifically for maritime students. Self-assessment

materials take into account the idea of International
Standards. The Course contains tasks purposing the
individual work of students: notes, reports, PowerPoint
presentations, etc.

The Study Pack is of blended type, which implies
the combination of General English, General Maritime
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English and Maritime English contents. The authentic
materials of this professional spectre cover the students’
needs in:

-vocational (thematically relevant) texts;

-supportive grammar instructions and exercises;

-reading practices;

-writing assignments;

-listening strategies;

-speaking strategies;

-materials of control;

-self-assessment programmes for each Unit.

The curriculum is built up on the basis of LCC. The
priorities are given to general English competency which
includes abundant communicative work on the level of a
sentence/phrase and a text/description, narration, etc.
Thus, LCC presumes the implementation of units of
EGP (English for general purposes) at the input aiming
the assessment of ESP in the format of ME abilities as
the outcome through skills development. A
linguistically-centred course model for the 1% and 2™
year non-native maritime English learners becomes a
step-by-step problem-solving procedure. See Table 1 as

a sample.

Table 1.Course Syllabus excerpt

INPUT LANGUAGE SKILLS PROFESSIONAL | OUTCOMES/
PROFICIENCY DEVELOPMENT | COMPETENCE ABILITY

Unit 6. Phonology: Reading: for gist, | SMCP: Self-Assessment

Using Pronunciation of for detail Explaining ship’s Test for Unit 6:

geographical geographical names. position Reading

names for Grammar: Articles | Writing: Making Writing

geographical and no article with | notes. Summary. Listening

places. geographical ~ names. Topics: Speaking

Unit structure: Pronouns and  the | Listening: Maps and charts.

6.1. Describing sentence structure. understanding Weather maps.

geographical Vocabulary: coordinates of Latitude. Ability of

places: Nomenclature of names | places Longitude. reading a map

Chokepoints of oceans, biggest or a chart, using

6.2. Latitude/ rivers. Nouns denoting | Speaking: appropriate

Longitude system water bodies. Topics: geographical

6.3. Geographical Latitude. Longitude. Describing a names, giving

names Maps and Charts. locality. coordinates

6.4. Maps and

charts

Working out the teaching and learning strategies is
extremely important both for a teacher and students
because it helps to distribute time and tospecify
teaching/learning goals:

Step 1. Defining modules and units. This step pre-sets
blocks of units based on the functional principles of GE
materials arranged thematically.

Step 2. Developing skills. This section represents
parameters of practical acquisition of GE and ME
through interaction and textual work in speaking,
reading, listening and writing. Selection of series of tasks
for the language classroom activities is decisive in
creating maritime communicative context.

Step 3. Attaining abilities in ME. This part describes the
material, further skills development and abilities in ME
according to IMO course model.

Step 4. Performing assessment. This step is represented
by the parameters of academic control of language
proficiency level, scope of materials, thematic contents
and contents for different skills, frequency and types of
control, tasks for individual work, etc. Efficiency of
assessment is usually evaluated through ME national and
international standards and may be measured in terms of
certification.
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The inner set-up of maritime English gives a clue to
the format of a blended type of the Maritime English
Introductory Course. For non-native learners of ESP it’s
important to have an additional support in grammar,
phonology, word formation, in order to make further
progress in ME learning.

5. INFORMATIONAL AWARENESS AND
MARITIME ENGLISH PROFICIENCY

Linguistically centred concept makes it possible to
evaluate the systemic and structural features of Maritime
English. Systemic (pertaining to a system, or affecting an
entire system) character of ME appear in the set of
specialised (mainly, technical) sublanguages interacting
among themselves to describe in the most appropriat
emanner all material and non-material entities known in
maritime affairs. General English is the foundation in
ME training. General Maritime English is represented by
language resources used in language samples (oral and
written) on the subjects common for both navigators and
marine engineers. Maritime English for navigation. ME
for marine engineering. ME for ship’s documents and
correspondence. ME for radio communication. SMCP.
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IMO conventions, regulations, manuals. ME semiotic
systems (international code of signals, a phonetic
alphabet, etc.). ME for visual aids (nautical charts,
graphs, tables, pictures, diagrams, etc.).

This innovation gives a new approach in
understanding what an informational search for
educational purpose is and how to make it more
efficient. This work focuses on the analysis of the
strategy of informational search and aims to describe
search tools/engines (defined as a software programme
that searches a database and gathers and reports
information that contains or is related to specified terms,
or as a website whose primary function is providing a
search engine for gathering and reporting information
available on the Internet or a portion of the Internet).
Virtual informational resources as Wikis encyclopedias
(knowledge management systems) suggest examples of
search modes. The process of using Wiki is accompanied
by selection of wordings which are characterized by
various degrees of non-native English learner’s language
proficiency. This factor greatly influences the final result
of the search. The multifunctional character of maritime
English, which manifests in its systemic and sub-
systemic  parameters,causes particular  difficulties
referring to terminological variations. In this situation
good English language proficiency is required. Maritime
English has many specific features in comparison with
General English. Hence, there are many difficulties in
the search process. For example: you want to find
information about navigation and you come to know that
this is a general term meaning “the act of setting and
holding a course; navigation of an airplane solely by
instruments; navigating according to the positions of the
stars” and, of course, “the guidance of ships or airplanes
from place to place”. This is also the term of computer
users meaning “the skill or process of plotting a route in
the Internet, for example”. When using the world-wide
web, one should make a correct wording (i.e.
corresponding to the search subject which sometimes
appears in your head as a native-language version). The
use of online dictionaries for better naming of the subject
you look for is very helpful (For example:
«cyIoMexaHuk» - is not “an engineer” but “a marine
engineer”; «MOpcKasi KapTa» - is not “a sea map” but “a
nautical chart”). It’s a language teacher’s work to
explain the core Maritime words (often, the oldest ones)
“marine, maritime, seafaring, sea, nautical, navigation,
ship, deck, bosun” and others, which serve as markers
referring the concept to the Maritime sphere, for
example: “marine engineer, maritime education, marine
diesel, ship’s parts, bosun’s chair, nautical school, etc.”
It’s reasonable to consider these words as Maritime
English basics which should be taught to students
helping them to perform the Internet search and to
differentiate spheres of knowledge.

For the search of information, our students usually
use Google. Beginning in 1996, Stanford University
graduate students Larry Page and Sergey Brin built a
search engine called “Back Rub” that used links to
determine the importance of individual web pages. By
1998 they had formalised their work, creating the
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company you know today as Google.

Wikis are a valuable source of information. Ward
Cunningham, the developer of the first wiki software,
WikiWikiWeb, originally described it as the simplest
online database that could possibly work.

When choosing the website or selecting texts or
statistics, copying pictures or images, one should be
attentive about its content. For non-native learners in this
situation good English language proficiency is required.

6. “EARLY SPECIALISATION” IN ME
TRAINING AND SEARCH FOR NEW FORMATS
IN EDUCATIONAL TECHNOLOGIES

The term “early specialisation” presumes
acceleration of ME training process during the 1 and 2™
years of studies at higher Maritime institutions.
Currently the two syllabi (one for English for general
purposes and the other — for English for specific
purposes) work in parallel in Ukraine.

It’s expedient, in order to save time and finance, to
implement the blend type of a syllabus and a study pack
corresponding to the concept.

Advantages come
teaching/learning strategy:

— higher motivation in studying English as a

whole;

— clearer goals for improving English in new

educational environment;

— immediate introduction of general maritime

English alongside the major subjects;

— transparent picture of students’ language skills

development;

— registration of individual student’s progress

dynamics.

Since the innovation project is underway, the main
concern is the format of the study pack parts. The
government programme “Computerised
teaching/learning materials for professionally oriented
subjects” pre-sets the possibility of choosing the most
appropriate option. The research in digital education has
shown a contradictory situation. First, educational
technology is a growing academic field which recognises
the centrality of technology in education. Second, digital
technologies have greatly changed the ways in teaching
and learning languages by opening a wealth of
opportunities to interact with people and resources.
Third, digital technologies are only a part of the entire
scope of formats and methods of foreign language
teaching. Fourth, foreign language teaching more often
involves blended techniques (face-to-face vs. e-teaching
practices) [3].

On the basis of the facts studied, it becomes clear
that the ME teaching/learning materials have to be
developed in particular formats assuming the following
considerations as far as the students’ needs are
concerned:

e Face-to-face teaching/learning materials;

e Interactive character of e-materials;

e Additional e-training with a virtual teacher;

primarily with the
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e ‘Twinning’ (combined language and specialist

online training) on some topics.

7. CONCLUSIONS
It is well known that the labour market is the best
criterion in one’s professional achievements. The

students of Maritime institutions are lucky to have the
opportunity of assessing their ME language proficiency
during on-board practice. The way from the Academy or
University to the international crew of a merchant vessel
usually lies via a crewing company which certifies the
students’ readiness to be enrolled for the work at sea.
Fluent English is considered to be the gate pass in a long
line to get the job of the type.

As far as the Maritime English is concerned, the
competitive atmosphere in the field of MET is quite
natural. According to BIMCO (Baltic and International
Maritime Council), Eastern Europe has become
increasingly significant with large officer numbers. The
Far East and South East Asia, and the Indian sub-
continent remain the largest sources of supply of ratings
and are rapidly becoming a key source of officers. Thus,
improved training and recruitment levels need to be
maintained to ensure a future pool of suitably qualified
and high calibre seafarers [4].

The majority of countries mentioned above are non-
English speaking countries. So, the main task of the ME
instructors is to develop efficient methods, techniques
and up-to-date materials facilitating the process of
teaching English to non-native learners.
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Any advancement in education, in ME, in
particular, is mostly successful with government support.
Basically, the changes and innovations influence the
current situations by means of textbooks and
curriculums. The ultimate goal of these changes is the
work for improving national standards. In Ukraine, some
of national standards in Maritime English are attached to
Specialist National Standards. The separate set of ME
requirements does not exist. The innovation project
developed in Kyiv State Maritime Academy might
become the beginning of such activity through
- specifying requirements for different levels of ME
language proficiency;
- development of teaching/learning materials in different
formats;
- implementation of new types of assessment including
computerised testing for full-time and part-time students.
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STEPPING ASHORE FROM OPEN OCEAN CLASSROOMS
GHOSH MADHUBANI
Massachusetts Maritime Academy, USA
ABSTRACT

One can hardly over emphasize the contributiorhefgeafaring community in the global marketplaceweler,
many seafarers do not consider sailing aboard Messde a lifelong career and feel the need tositen ashore,
which requires confidence, motivation and adeqkataviedge base expansion. The paper examines dipe &t a new
Master’s program in Global Maritime Business ofteie a hybrid format with a significant online coament in order
to accommodate the student mariner. A scoping study done for the proposed program that comparedotist
graduate offerings of several maritime collegeshim US and other IAMU member institutions around tfiobe. A
market survey was conducted on current studentsalmdni of MMA as well as international studentsieTresults of
the survey were analysed to design the formatjaztam and delivery mode of the program. In cosidn, the paper
underscores the role of cooperation and harmonizdietween member institutions of IAMU to provideprctical
high quality educational solution addressing thabfgms of transition of a seafarer to rewarding'stside careers.

Keywords: Global Maritime Business, Shore-side Career TraosjtGlobal Marketplace

1. INTRODUCTION forward with a mid-career shift requires confidence
motivation and significant knowledge base expansion
There has been a significant structural changkent which is quite a daunting task.
global seafaring market since the last quarter haf t
twentieth century. The shipping industry has seen a : :
surge of ship management companies managing large
fleets, significant reliance on information techomy for rp— A 153756 130 887

vessel operation and resource management, intense e suveyr 581,291 $69.492 $91.045
environmental protection and security related ratjphs Shipbroker $98,325 §78,298 590981
and the development of a global labor market in the Ship Operator §92217 577,334 571,454
maritime sector. The Ship’S officers and crew are Technical Superintendent 598,175 §97,896 §110,287

assembled to a large extent by these global magagin
agencies, resulting in several permutations and
combinations of various nationalities aboard a &kss
Employment data over the past few decades show a
significant decline in the number of seafarers from
OECD nations and a rise in numbers from Asia and
Eastern Europe.

A structural change is also noticeable in the lengt
of a seafaring career, particularly in the OECDiares.
Around 1.3 million seafarers around the world segvi
the needs of 7 billion people transporting goodsifthe
supply sources to the demand destinations. However
many seafarers do not consider sailing aboard lsegse
be a Ilfglong career and_ fgel the neeq to transahore, intricacies of finance, logistics, chartering and
which is often quite difficult. A major push to mev . brokerage, marine insurance, be proficient in titedit
ashore comes from the needs of the modern family

h . d that both db Wi IT tools and promote safe and environmentally fillgn
structure where it Is expected that both Spouses Wi, practices in a multicultural and diverse

pursue a career and share child rearing respatisthil nvironment. In response to the growing need of the
In a recent s;Jrve_y d?ne by _Faststre?m, a ?Kzggge aritime professional to find the right career \ihile
maritime - professional _recruitment firm, o transitioning ashore, Massachusetts Maritime Academ
maritime industry professionals, it was observedt th has designed a new Master's Program in Global
seafarers prefer positions like operations manager,,,iime Business. Training the next generation of
surveyor and fleet r_nanager_when transitioning ashor maritime professionals who will be just as comfbléa
which offered lucrative salaries. Some of the agera working ashore as in the high seas, requires
's:z_sllary rellate_(lglhflndmgs of tlhe sfurvea/ aLe depml;ed_ multidisciplinary education in international shipgi
\gure L. e report also found that seafaring economics, finance, maritime, global logistics, Jlaw

e_ngjnegring officers were mut;h more confidgnt of business management, and maritime science and
finding jobs ashore than deck officers. Howeveryimg

Figure 1 Current average annual salaries
Source: Faststream

However, the maritime industry is much wider than
the few career opportunities mentioned above. Atmuc
broader shore-side career opportunity in the nmagiti
sector is reflected in Figure 2, demonstrated bgf.Pr
Torger Reve. The career opportunities ashore for a
maritime professional are quite diverse and require
appropriate skill sets. In the past decade, theeskide
jobs have become more demanding and there is an
emerging need for a new breed of professionals.

These individuals are required to master the
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technology. The curriculum, content and deliverydemo 1. Proximity to various ports and shipping
of the program is a culmination of a long processt t business interests in the Massachusetts,
was enriched by input from several maritime insitios Connecticut and New York, New Jersey region.
around the world, many of whom are IAMU members. 2. Many of the world famous maritime schools in

the US are in the Massachusetts, Maine, and
New York area.
3. Proximity to some excellent institutions
The centerof the . ..
MaritimeIndustry engaged in maritime transport related research
it R such as MIT, WHOI, Volpe National
T ook TR Transportation Systems Center, to name a few.
ka0 Y The objective is to build on the basic industrilster
s idea and transition into a global knowledge hub in
rmsw maritime business, drawing resources from not jast
Al local and regional partners, but global knowledge
partners housed in various maritime universitiesl an

Directly related e
supportis in the

innermost circe™

Martiens i

- :
¥

i 2

! : | snippng | Steseviess | d

o St yens b ¥ Compatmion Rulss |

S e I research institutions around the world. IAMU gasean
_ VN TR excellent platform in this regard. The concept was
e P e i e developed during my sabbatical tour around the dvorl
B3 e Goer EE T visiting several maritime colleges and universitias
Of Terrinas ang Refinaries.

R 2012 with the following objectives:
R e 1. Extend our student and faculty exchange
program to other reputed maritime institutions
2. Seek input from leading maritime institutions
for our proposed Master's program in
International Maritime Business and Logistics
3. Get a better understanding  of maritime
2. A GLOBAL KNOWLEDGE HUB business education around the world for

benchmarking purposes

Figure 2 The Maritime Industry
Source: Prof. Torger Reve

There is a significant amount of research by Prof.
Torger Reve on global knowledge hubs, particulamly I was graciously hosted by the following
the context of the maritime sector in Norway. Basia  institutions during the Spring semester of 2012 rehe
well-known global knowledge hub in bio tech andlif spent time interacting with faculty, administratiseaff
sciences. It has the highest concentration of woidds ~ and students:
universities, labs and specialized biotech firmantiany AMET University, India
other place in the world and attracts the bestntale Singapore Maritime Academy, Singapore
worldwide. When it comes to the maritime clustes, a Shanghai Maritime University, China
indicated by Figure 3, one typically places thepphig Dalian Maritime University, China
firms in the core, surrounded by cargo owners, ship Kobe University, Japan
services, ship equipment, marine insurance, stiges Liverpool John Moore’s University, UK
and charterers, registry etc. At the periphery loé t City of Glasgow College, UK
cluster one finds maritime education, port and teamn Dokuz Eylul University, Turkey
along with a host of other service providers. The Istanbul Technical University, Turkey
following countries/regions in the world are some
examples of competitive maritime clusters:
1. Houston, USA: global oil and gas center with
substantial maritime interests
2. UK: large maritime cluster with specialization
in advanced maritime services
3. Norway: complete globally oriented cluster
with focus on knowledge development
4. Singapore: open easy-to-access port sector
cluster serving as a gateway to Asia
5. South Korea: world leader in ship-building,
stimulated by an active industrial policy
As the abovementioned list shows, clusters can
become engines of value creation and innovatiom. Fo
example, the Norwegian cluster is responsible for
providing 40% of marine insurance coverage to the
world’s tonnage. Though not as well centred ashiloe
tech and life sciences cluster, Boston is still raay
location for a maritime cluster due to the follogin
reasons:

©CoNorwNE

| selected the host institutions on the basis efrth
reputation in the maritime transportation and bes#n
management fields. Some of the institutions offdveth
undergraduate and post graduate programs and also
granted Doctoral degrees in some majors. Many of my
hosts shared their curriculum with me including rseu
descriptions and syllabi. Almost all of them were
members of IAMU (International Association of
Maritime Universities) and | spent almost a year
communicating with their representatives to plan my
tour.

This tour proved to be a wonderful opportunity for
me to learn from my hosts in designing a Master’s
program in Global Maritime Business at MMA and pave
the groundwork for the concept of a global knowkedg
hub with international partners. This was an ex&lgm
enriching experience for me. | believe that sutcanapts
to learn from the wide array of maritime instituts
scattered around the world can be key catalysts in
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initiating a cross-pollination of ideas among these intend to pursue a graduate degree in the next five
institutions and provide value to all by allowing a years.
common shared platform of learning. Of those respondents interested in pursuing a

graduate degree, most were seeking to advance their
3. BACKGROUND, CONTENT AND DELIVERY career or obtain new knowledge.
The results helped us to understand the pulseeof th
Beyond the survey tour and information gleaned market. More than half of MMA graduates and current
from international partners, a scoping study was seniors preferred a program that blends internation
completed by my colleague at MMA, Dr. Ragu business, maritime business, and logistics. 31.3% o
Krishnasamy in the summer of 2012 who studied theinternational respondents preferred a global nmaeiti
Master’s level programs in various maritime college business program. Most of the MMA graduates and
the US as well as general MBA programs with logssti  current students preferred a program that blends in
concentration. Additional information on general residence and online sessions and runs for 18-2¢h®0
business, finance and logistics/supply chain mamagé International students preferred a daytime progtaat
post graduate programs in the US was compiled by myruns for 12 months. Some of the response is cothpile
other Departmental colleague, Dr. Shu Tian. Dr. Figures 3 and 4.
Krishnasamy compiled detailed program information o
four of the maritime academies in the United Stétes
offer Masters programs in similar areas. The pnogra
structure, entry requirements, mode of delivery faes
charged by the following institutions were studied:

1. California Maritime Academy Blend of Below —

2. Maine Maritime Academy

0 20 40 60 80 100

3. Tean Maritime Academy International Business & r
4' SUNY Maritime College Transportation Management :Il\::::nnaatlional
The main conclusion of the scoping study was that Logistics & Supply Chain S
the market for general MBAs with a logistics/supply Management r
chain concentration in the Boston region is matamd
quite saturated. MMA should be focused on prowjdin Global Maritime Business '

graduate program which had a maritime / transgortdlt

logistics specialization for a competitive edge athis in

tune with the mission of our institution and our Figure 3 Survey response regarding program focus
Department. Full-time residency status may be prede

by a small group of students — those who have time

complete many courses quickly as well as internatio

students. Most applicants, particularly the seaare

however, would prefer a limited or no-residence National = Online Executive  International = In Residence
requirement (on-line program). The scoping studsp al

revealed that most of the maritime academies apipear siend | oayime [

gear their programs towards the “US maritime séctor Weekend &

sustainable program would require us to market our  °nreony NN puring I

program in other parts of the world, especially a@si Weeksnd &

There are several maritime colleges and univessitie crering I e ssursos 86 [l s

Turkey, India, China and Japan with students wipiras
to earn a foreign graduate degree. This programigho
be geared towards attracting those students as well

In order to determine the preference of the market,
the IMB department conducted a survey of the foitmwv

market segments in the Fall of 2012. My Departmlenta  Eigyre 4 Survey response regarding mode of delivery
colleague Dr. Paul Szwed and Ms. Katherine McLaren

Daytime . Online Only I

o
N
o
IS
IS)
@
I=]
®
o

0 20 40

Director of Institutional Effectiveness, Academic The following groups were considered in
Affairs, MMA were instrumental in designing, dentifying potential market segments for prospeti
disseminating and analyzing this market survey. students. This was developed by senior studentben
1. MMA alumni (both seafaring and shore-side)  |nternational Maritime Business program at MMA in
2. International students their Marketing course.
3. Current IMB seniors The Graduate Management Admission Council

The market survey ¥i9|d9d well _overo 400 (GMAC) 2012 Application trends survey indicatedttha
respondents of which 32% of alumni, 55% of the flow of applications from foreign citizens cionted
undergraduates, and 66% of international studentsiy pe a source of strength. Also, women made uge mor

indicated a high or very high interest in suchagpam.  {han half of the 20122013 applicant pool for Meste
Additionally, 56% of graduates, 75% of undergradaat programs in management, accounting, and

and 72% of international students indicated they th marketing/communications. 744  programs  were
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represented in the GMAC survey from 359 business In keeping with the findings of the market survey,
schools and faculties in 46 countries. 46% of eiAM the program was conceptualized. The proposed progra
and Master’s programs combined saw increased femalelosely aligns with the MMA mission to graduate ‘ime
applicants in 2012 compared with 2011. Full-time-on and women to serve the maritime industry as licgénse
year MBA programs had the most international applic ~ officers and to serve the transportation, engimegri
pool in 2012, with more than half (55%) of applitsh environmental, and industrial needs of the
residing outside the country where the program is Commonwealth and nation”. It also pays special
administered. There was significant emphasis onattention to those seafarers who are attempting to
distance learning. These findings were incorporated transition ashore and might find it difficult totextd full

our target market segments for the Master’s program time day programs or weekend executive programs due

Global Maritime Business to logistical constraints.

Potential Market Segments

£ix

Catchment

Europe Asia

a. 4
Africa» |

it Wiy,
Aﬁfﬁrﬁ 2 a B@"

Internation

Distance

Figure 5 Potential market segments

Table 1. Master of Science in Global Maritime Besis

COURSE CREDITS MODE OF CORE BUSINESS FIELDS
DELIVERY
END SUMMER (END AUGUST
1. All Aboard: Workshop on 3 Residence General Management, Professional Skills | in
Global Maritime Business (one-week Business, Quantitative Analysis. This workshop
intensive) will present an overview of how the different

courses in the program shed light on critical
components of the shipping business and how
they are intricately tied together.

2. Shipping, Trade and 3 Residence Macroeconomics, Microeconomics,
Globalization International Business and Trade, Global
Logistics

FALL SEMESTER

3. Maritime Leadership and 3 On- Ethics, Organization Management, Negotiation,
Strategic Management line/Classroom Strategic Management

4. Shipping Economics), 3 On- Microeconomics, Finance, Statistics and
Operations and line/Classroom Quantitative Methods
Management |: The Market
for Ships

5.  Shipping Economics}, 3 On- Economics, Managerial Accounting, Glohal
Operations and line/Classroom Logistics, Statistics and Quantitative Methods

Management IlI: Liner and
Bulk Markets
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WINTER SEMESTER

CS,

6. Maritime Law, Policy and On- Law, International Relations
Regulations line/Classroom
7. Maritime Finance and Risk On- Finance, Financial Accounting, OR,
Management line/Classroom Statistics and Quantitative Methods
SPRING SEMESTER
8. Global Logistics and Supply On- Global Logistics, Operations Management,
Chain Management line/Classroom Statistics and Quantitative Methods
9. Port Operations angd On- Operations Management, Global Logisti
Management line/Classroom Statistics and Quantitative Methods
10. Maritime Technology and On- Information Systems, Information Technology
Innovation line/Classroom
EARLY SUMMER
11. Capstone Residence Professional Skills in Business
(two-week Integrative Exercise, Statistics and Quantitat
intensive) Methods

ive

TOTAL: 11 MONTHS (36 CREDITS) for Full-Time Student

graduate who are familiar with the school and facul
The seafarers are the ones who are currently gdilin

In the market segmentation, the disciples are MMA survey, a strong demand for such a program exists.

survey conducted by the department indicated axgtro
preference for a blend of in-residence and online

would like to move ashore. The insiders are from th sessions by MMA alumni who may be currently sailing
maritime sector on the shore side looking for caree and a strong preference for a full time day progtam
progression. The catchment consists of prospectiveinternational students.

students

Distance

the market.

population locally, regionally, and internationallyy
offering both a part-time and a full-time format.

in the New England
interesting and rewarding graduate learning oppéstu
The generalists are business professionals
management/ logistics area looking for an inroad the
maritime  sector.
international students comprised significant chuioks

learners,

women

looking for

The 36-credit proposed Master of Science in Global
Maritime Business curriculum comprises an introdogt
in theoverview course, a nine-course specialization and a
culminating capstone project. Mindful of the fingsof
andthe market survey, existing competition and avé#dlab
resources, the proposed curriculum allows for an 11

month in-residence option, an 11-month blendedt (fas
The program is designed to include a significant track) option, and extended track options for wagki
online component and will appeal to a much broader professionals. The plan of the program is indicated

Table 1. The teaching resources for the prograrmbsil
drawn predominantly from full-time Academy faculty

Currently, there is an abundance of general MBA and adjunct professors both local and global. Tptéon
programs across the nation that provides supplyncha of the online component will allow some of the best

management specializations.
high degree of saturation in the New England regibn
high quality business programs offered in a nuntddfer
formats, including executive weekend formats. Tlare

Additionally, thereais

only a few programs focused on the maritime ingustr

primarily out of the other maritime academies, noffie

which are in Massachusetts (e.g. a residential rpmg
offered at Maine Maritime and an entirely online

program offered by California Maritime). There ae
programs nationally that offer a blended format and

4. CONCLUSIONS

faculty from all over the world to join hands inigh
global learning process that will provide the oppbity
for sustainable open ocean classrooms that lead to
fulfilling career ashore in the maritime field.

The paper underscores the role of cooperation and
harmonization between member institutions of IAMU t
provide a practical high quality educational sauati

focus specifically on global maritime business and addressing the problems of transition of a seaftwer

supply chain management. This represents a nichgewarding shore side careers.
opportunity that does not duplicate offerings withihe
Commonwealth; further, as identified in the market

Due to the sigmifica
online component of the program, valuable faculty
resources can be combined from various IAMU member

institutions across the globe offering maritime ibass
courses in virtual open ocean classrooms.
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FILLING THE VOID: TRUE ASSESSMENT OF STUDENTS' ACTU AL OPERATIONS
KNOWLEDGE

GREEN W. SCOTT

California Maritime Academy, USA
ABSTRACT

The goal of this paper is to illustrate a way byickhthe practical limitations of modern engine siators and
their automated assessment systems may be overtlmmsegauging the true knowledge of the studenineeg. The
technical capabilities of engine plant simulatosteyns have provided instructors with relatively sistent means
through which student progress and performancebeamonitored, but at the same time have given tiheest the
ability to “play the game” according to a predefimmetric. It is often difficult for the instructdo determine whether
the success was to true comprehension or simphetoory.

A wide variety of strategies have been developedaimonstrate a student mariner’s “qualificationtit lve are
still frequently left with the question of whether not a student’s performance on an automatedssisemt truly
reflects his or her knowledge. For standard tashks;time exercises against a benchmark test carsdfal to gauge
knowledge, as long as the goal of the exercise @6 iHowever, we might agree that “standard tasksély are
performed in the real world as they are in a ctamsr setting. Significant differences exist thakaffthe manner in
which the activities are performed.

This paper will present the “Talking Engine Room"system used at the California Maritime Academfjlltohe
above void between detailed simulation systemsthadeal-world physical perspective. This intenagtinstructor-
student query technique has shown that markedig@sed student situational awareness can resatiriresponding
increases in actual knowledge, as well as in matigl \assessment of each student’s true abilityd&its must prove
their actions verbally, not just “push buttons” t€dially major error is thus reduced.

Keywords: Assessment, Smulation, Interactive, Full-immersion, STCW, realism

1. INTRODUCTION

The nagging question that often plagues an environments is a potential medical student allowed
instructor in any technical course is: “Does Stud¥n anywhere near a live person. In our own highly
truly understand the material and/or procedures andspecialized field of Marine Engineering trainin@rious

systems necessary for successful
competency in the field?” We ask ourselves whetirer
not the student can adapt his or her learning ¢oréal
world, where decisions truly matter, or if not, whaols
can we use to make sure that they can? For if waata

completion andsimulators often fill a similar task to that of ttaummy”.

However, the very nature of the exercises useegb d
student’s abilities and responses in difficult aitans
often also means that they are working in tandeth wi
multiple other students in a simulation group -iaga

find an answer to this dilemma and the graduate isleaving us with the questions: “Can Student X dat th

subsequently fired from the job or involved in an
accident, the instructor and

alone?”; “Did he get it, or did someone else figitreut

institution come under for him....?” In order for an exercise to be trulyoss-

extreme scrutiny of the community and regulators at compatible with a shipboard environment, group size

large.

Within the myriad disciplines of traditional
academics, for example Physics, Statics, History,
Calculus, Political Science, etc., individual tegti

methods, essays, theses, and so on, are usually qui

acceptable in gauging the student’s abilities. Bhen
faced with actually proving that a candidate trikhows
what do to in highly specialized fields requiring
certification by government or international bodies
instructor is often left wondering what a particula
student truly knows. Time constraints force usdmf a
broader opinion on a group of students in a labatahe
same time, rather than trudging through each amdyev
one of them individually.

In the field of medicine, matriculates usually work
with various laboratory tools, test equipment, “dni@s”
and cadavers under the watchful eyes of theirungirs.
Only after rigorous observation in these safe
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must reflect that found in that environment. Otheey
the training mission is lost; it becomes incongtuaith
the real world, essentially calling into questiohet
validity of the exercise platform.

This assessment protocol is further compounded in
the Marine Simulation field by the hard fact thate
modern simulator systems still suffer two acute
weaknesses: they cannot fully replicate every
environmental aspect of the engine room (size efthip,
hot components, etc); and they do not provide fathe
diagnostic tools available to an Engineer in thanpl
(such as the ability to listen to a pump directiymfeel a
casing for odd vibrations). Response to casuatiied
diagnosis of malfunctions in a ship propulsion plan
almost always requires quick assessment of thatiitu
at hand, followed by rapid decisions on actionsb&
taken (or not to be taken, as the case may bepday’s
modern propulsion and steam power generation plant
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world, fully automated systems are relied upondnotiml
virtually everything. And yet, to date, few if any
propulsion simulator systems allow for an instrocto
fail particular field devices - the very devicesonpwhich

the computer systems rely to manipulate the plant's

systems effectively. What's more, students cantitze
their various senses to determine things a shigboar
engineer would “catch” immediately - such as theslém
of an overheating motor.

Most difficult of all, none of the simulators oneth
market provide a truly life-like representation tife
element of time. Valves open instantly (and almost
always without fault; all one does is “click” on;ityou
can jump almost instantly from one system to thet,ne
even though they span the entire engine room qo; shi
repairs are merely a click away via the removadh ddwult
malfunction. All of these time-related short-consng
render much of simulation training quite unreatisthe
veritable opposite case to what we are all tryingdo
with these expensive machines.

It is the viewpoint of this paper that, while
challenges most certainly do remain, the CMA haméb
an effective way of replacing these missing eleserit
student engineer diagnostics and operations, vetithe
same time providing the instructor (and studenthve
far greater picture of an individual student’s attu
knowledge. Through forcing the watch personnel to
describe in words their methods, ideas and actieash
student learns more -- and thus cannot escapeithtny

students, all in a very small space (roughly eightten
meters), no true assessment of individual students’
knowledge was possible. All technical comprehension
was gauged in the tangent lecture classroom exams.

As the mid-90s came round, so too did strict demand
for assessment of every student’s ability. By 19081A
now had an actual diesel training ship. In this new
climate, however, the use of the diesel simulatoctky
as a tool to drill cadets in casualty response gegen
worse. Still there was no true physical size ofptant to
contend with, or any of the other environmentaleasp
of a real ship. Exercises amounted to little mowntthe
group learning to memorize a series of steps
accomplish a particular state of plant readinesdess$
the instructor took active steps to query each evaty
student as to why actions were taken, it was (and
remains) all too easy for those with weaker
comprehension to get through the course merelyelygb
in the class with “smarter” students.

Further complicating matters of assessment was the
United States’ becoming a member of the Standafds o
Training, Certification and Watch-keeping (STCW) of
1995. This did force CMA to develop a more robust
system of tracking each student’s progress, bus#me
approach to the diesel simulator remained one
malfunction response. Most of the assessment
students’ abilities was moved to the two trainimgises
all Engineers were required to take. But againh héyels
of student-instructor interaction are necessargraer to

to

of
of

of assessment. Realism of the scenario is thereforeensure actual ability. Given the increase in studen

enhanced along with an end-of-the-day tally of the
participants’ true knowledge.

2. THE USE OF ENGINE SIMULATION AT CAL
MARITIME

2.1 Anbit of history of the simulation program

population during this same time frame, the schoa$
also faced with the need for many more instructbas

in previous years. Not all of these were quiteramived

in student progress as they could have been, which
resulted in an assortment of students with a wéage of
actual knowledge.

The conversion of the diesel training program & th

time to a combination of the training ship and datars

When the use of computerized simulators began atalso left the Academy with void: how to maintaireth

Cal Maritime back in 1981, terms such as “full noss
and “part-task training” did not exist; personakki®p
computers did not exist. Simulators at that timé, o
course, consisted strictly of consoles driven bsgda
main-frame computers. The school’s original usswth
systems stemmed from the need to provide studettts w
an acceptable platform on which cadets could learn
slow speed diesel propulsion plant. As such, grooips
students conducted various exercises toward bigntfia
plant fully online, largely through instructor-lead
exercises that showcased the simulator’s abilitinsert
malfunctions.

This sort of approach to the equipment resulted in
the inevitable use of the system to “break thingghout
actual harm to a real plant. As no physical plant
components were included with the facility, an
assortment of console boxes provided the only meéns
accessing the various systems, valves and othécedev
one would find in the real world. Consequently, two
primary problems arose: students had no real vwapéte
sense of what they would find aboard a ship; ara th
simulator itself was often turned into a game adt’d
break this device and see what happens”. Giventhigat
exercises were conducted with groups of eight to te
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steam propulsion training program. The answer becam
“let’s get a simulator”. But the newly acquired t@ssibly
donated) facility turned out to be far unlike anycls
system anyone at CMA had ever seen - and with it, a
complete underestimation of how to use it to itd fu
advantage. The original Steam Plant Simulator thetla

full mock-up of an engine room for a fully autondte
tanker propulsion plant that provided students witme
semblance of the real equipment they would encounte
But the scenarios at this time were still limited t
response to malfunctions - and only at full seaedpe
since that was the only initial condition available
hindsight, however, this very system proved to he t
catalyst for what has become a multi-level, inter-
disciplinary program of marine engineering training
Much of the impetus for these major changes was the
direct result of the Academy's work with various
shipping companies, who themselves saw the neetidor
very type of team management and crisis response
training that our unique steam simulator offered.

Through these cooperative ventures, many lessons
have been learned as to the strengths, weaknesdes a
inherent problems encountered with today’s highespe
marine simulators, particularly in regard to theysan
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which they are used to produce an engineer with
knowledge and experience that can be transferred td
actual shipboard operations. Chief among thesenhés t
cold fact that no simulator can provide studentimegrs
with all of the physical environment and field paeters
one would have on a real ship. All subsequent sitar
systems at Cal Maritime have been developed and
training implemented with mitigating this concept i
mind.

-
2.2 The Smulators Today: Adopting a Coordinated k’\\\
Approach

Figure 2 Engine Control Room

With the approach of the 21Century came the

realization that the Academy’s simulators were érah of ~ The Steam Plant Simulator depicted in Figures 1 and
significant update. The existing full-mission diese 2 is the focus of the pedagogical system descilgeein.
simulator had been online since 1981 and was norttey In addition to courses for undergraduate students,

further improvement. The full-mission steam simotat however, the Academy has also worked very closély w
had been designed in 1978, relocated to CMA in 1996 industry clients for various Engine Room Resournd a
and was completely obsolete electronically. Botstens ~ Crisis Management courses. Indeed, it has beemghro
have subsequently been replaced with modern, sfate- these programs where the shortcomings of condensed
the-art systems - the diesel simulator in 2003;stiemm  full-mission simulators have been most problemaiat
plant in 1999 - and have been consistently updatedat the same time, it was through these same cotiraes
periodically ever since. other shortcomings have come to light. The solgtitm
The primary design criteria for both systems cehtre these problems have resulted in marked improvernnent
on three main areas: extensive fidelity for maird an engagement and focus: the students no longer “play
auxiliary plant system modelling; a broad range of video game”, but rather are now seen conducting
associated plant subsystems; and (most vital twitheal ~ themselves as actual Engineers.
assessment) a set of computer based part-taslertrain
stations on which each student could conduct esesci 2.3 Thedifficulties encountered: What was missing?
with automated assessment. Both steam and diesm& pl
simulation training now utilize the full spectrurh these Despite the robust, complex and thorough modelling
Systems_ Every student is required to perform of the propulsion plants themselves, the simulagits
individually on the PTT, and in a team setting gsthe ~ cannot replicate key factors encountered in allimear
full-mission simulators. The facility layout for ea of engineering activities:

these latter systems is specifically arranged sio ésrce « The sheer size of the ship

students to move around to various terminals, desso « The noise of equipment when malfunctioning
and spaces in order to perform tasks, rather thawiag « The distraction of crew and other people

all actions to be done on a central terminal. « The distractions of unforeseen malfunction

« Uncoordinated operations of equipment
Uncoordinated operations between departments
Time needed for repairs or to transit the vessel
Explosions, boiler panting, injuries, etc.
Arc flash and other electrical sparking
Disparate readings between gauges
Poor communication and information relay
Leaking pipes, vibrating pieces
Actual personnel hierarchy and experience
« Situations occurring unrealistically
« Notable lack of a sense of urgency
All of the above issues have been cited by many of
our industry clients as major detractions from rsalism
of all simulator classes. If the education we ayeng to
provide to our students is intended to be immebjiate
Figure 1 Mock Steam Plant (partial) cross-compatible with job site responsibilities,erth
striving for realism in all scenarios should beranary
focus. The manifestation of shipboard realism withi
pair of 40-by-30 foot rooms, however, is veryfidiflt
to achieve. When six to eight students, each astime
academic level, are all vying to prove their algiit
concurrently, all on the same task, the gap betweah
and simulated widens again. In fact, very ofterdstuis
will expect the instructor to step in to “fix” a gvlem or
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to reset the scenario after a major error. We vk of
course, that shipboard crews must be far more pedpa
for all operational requirements and infinitely mor
cognisant of the potential disaster that couldearis

Ironically, the most glaring manifestation of
unrealistic situational response has come in thenfo
student watch-standing aboard ffr@ining Ship Golden
Bear (“TSGB”), the very venue in which they are
expected to function as industry-ready professmnal
While aboard a typical merchant vessel a watch tnigh
consist of perhaps two individuals (one of whom is
licensed), a standard four-hour watch aboard TSE&B i
comprised of three First Class Engineers (Seniarg)
seven Third Class entry-level engineers. The forarer
tasked with running and organizing all operational
aspects of the watch - under the supervision oftieal
Licensed Watch Engineer (“LWE") ostensibly
functioning as the ship’s “licensed” engineeringfft
while the Third Class are responsible for takingada
rounds of the plant, conducting routine clean-ugp atier
general activities associated with a supporting bears
role. These staffing numbers are far from realiftic
almost any measure in the commercial shipping world
The First Class must be kept under close scrutiny t
ensure that they remain apprised of the planttstand
their duties, rather than rely wholly upon theirdénclass
Oilers (themselves completely inexperienced as teet)
notice abnormalities and other operational condgithat
could potentially affect the watch.

Further exacerbating this watch-standing dispasity
the fact that all repairs and maintenance aboasd th
training ship are done by an entirely different ugroof
Engineering students, the “Dayworkers”, comprisédro
entire division of cadets (thirty to forty studentés a
result,
activities on a day-to-day basis, whereas on anahct

two separate groups must coordinate theirinstructors were concurrently

operational aspects of the ship should be takea int
consideration while decisions are being made; all
contingencies to accomplishing daily tasks must be
incorporated into scenarios. Simply assigning thdents

a particular task for that class session - for edam
placing a generator online - is wholly unrealistiben
that is the only thing they're expected to thinloab That

is not how a real ship operates, so why should the
simulator? Elementary systems familiarization idteu
effectively accomplished on part-task simulators, ai
safe setting. Learning how to do things when amadct
vessel could be in jeopardy is not acceptable, tyet
levels of stress associated with that jeopardy ccovell
provide the impetus for deeper learning. The pressu
know your jobbefore disaster is at hand is often lost on a
student standing in front of a computer terminalain
simulator, where no actual damage can occur - and
perhaps provocatively, no penalty will be incurred
that damage, potentially leading to further disasgmn
between real and simulated. While the Academy has
experienced excellent success using PTT simuldtors
essential systems training and assessment of chdili
students (particularly with regard to heavily doamnted
STCW competencies), we have found that team trginin
requires a very different approach if said deepégh-
level cognizance is to be achieved in the long term

2.4 The Human Factor in Smulator Pedagogy

The most critical problem facing the Engineering
Technology Department at Cal Maritime has provebeo
the inherent inconsistency brought about the shaeety
of instructors needed to cover all of the simulaiourses.
Between roughly 2000 - 2008, up to twelve different
teaching the three

simulation courses in the curriculum. While each

ship, the same eight or ten engineers do basicallyinstructor's methods and style certainly have merit

everything. Morning briefings are held amongst ¢hes
sailing crews to ensure coordination; no such mgsti

their own account, this very diversity of instructi had
become the single biggest obstacle to ensuring

take place on the training ship, except amongst theconsistency of student STCW assessment and validati

officers in charge of day work.

The irony of the staffing situation on the training
cruise is best observed by the students themsek#of
whom would have just returned from a commercialseru
the previous summer. Without exception, the Firlsts€
recognize that the numbers aboard the TSGB simply d
not equate to real world conditions in the leasbsihave
become frustrated with the number of people on kwatc
and the often disconnected activity of day work and
vessel operations. All planning around these faci®rin
fact, still of necessity done by the vessel's dctua
engineering staff, with students serving in a maleging
from observational to mid-level oversight. Thesayve
First Class students have pointed out taktof their
simulator courses are completed by the time theély sa
aboard the Golden Bear again in an operational role

of graduates’ actual technical ability. For sonmaetj in
fact, only two of the Department's instructors were
actually members of the Faculty; all of the restrave
temporary adjuncts hired on a per-semester basigor
some other manner, transient at best.

During the middle of this same time frame,
significant changes had also been made to the W®larin
Engineering Licensing curriculum. The full impact o
these major changes is beyond the scope of thir plapt
it nevertheless was the catalyst for developing naes
pedagogical method discussed herein. Tangentitiby,
two-cruise system CMA had been using since 2000 als
had an effect. The ET Department simply did notehav
enough personnel to cover both training cruisess th
several more adjunct faculty were needed. The resasd
still more inconsistency. At the end of the daywhuer,

It would seem, then, that we have had it backwardsit was the California Maritime Academy whose name

in some regards. If the primary point of simulation
training is to prepare our students for jobs atisethe
maritime industry, equipped with the essential
organizational, technical and leadership skillsytheed
for success, it stands to reason that more realisg of
the simulator classes simply had to be implemenidid.

110

would be attached to the qualifications of evenydent
upon graduation.

Clearly, then, some sort of filter was required to
“catch” weaknesses in a student’s knowledge leAsglis
so often the root cause behind the majority of neari
casualties and accidents, so too have all of tfieuties
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above conspired to create a significant problem in-“Yeah, right! Do you know how many motor-operated
guaranteeing that each and every student had meet thvalves have frozen up on me just this year?”

school’s requirements. No one problem was to blaase;
always, it was the combination of these challentpes
led to thoughts of a new approach.

In the end, however, the most painful problem
encountered has been the fact that students cdigfittie
idea how their scenario grade was derived. Othan th
written exams, little quantitative information was
provided to them regarding how the exercise wagther

-“Well, it's just the simulator, so we don’'t hawe [take a
certain precaution]”
-“There’s no way that would have happened! We would
have seen the leak by just standing there by theppu
-“There’s no way | can do that. We don’t have theney
for it, or the Office would scream”.

These are just some of the many comments the
author has heard from students over the vyears.

than whether or not they achieved a certain STCW Significantly, the comments and feedback receivedf

competency. Even this was unrealistic, however, nwhe
students are simply lined up and tasked with penriiog
the required steps. As a result, many students hefte

industry clients have had the most impact on addrgs
not only Continuing Education courses, but more
profoundly on those heard from undergraduates &t Ca

the classes with a sense of nebulous learning andMaritime. Indeed, it was realized that the quickeay to

dissatisfaction.

Conversely, of course, the instructor has oftembee
left with the quandary of figuring out just how nfua
specific student knows versus how much benefitrrghe
derived from others’ knowledge. This, in fact, whae
crucial reason a solution had to be found.

3. THE“TALKING ENGINE ROOM” SYSTEM

quell such dismissive comments from the budding
engineers was to eliminate all vestiges of artfity - as
much as feasibly possible - in the simulator.

Using the Full-Mission Steam Plant Simulator for
EPO235 Watch Team Management as the starting point,
students no longer were to receive orders on angilas
to conduct a particular exercise. Rather, they ravey
faced with operating an actual “ship” accordingthe
mandated vessel's sailing orders. Imbedded withim t

None of the above would seem revelatory to anyoneorders are the “Milestone Dates” that prescribe dhte
involved with the use of advanced marine simulators on which major plant status conditions must be exa.

today. However, during any variety of such courses,

Each Watch Team group receives a different set of

perhaps instructors would agree that the singletmos orders. When a group meets a deadline, maximuntgoin

frustrating attitude encountered with students wark
with such systems is the
Undergraduates’ statements such as these:

- “Ah, I'm just going to play with the sim for a aple of
hours”.

-“I'm not busy; I'll just be in the simulator”.

Or in a debriefing, perhaps one has heard....

-“It's nothing but a video game, so why doesratter?”
-“It's only just a computer; nothing bad cdrappen”
-“Let’s see if we can blow it up. That would be fun

-“Mr. X, can we see if we can make the ship sink?”
-“Ms. Q, my computer is acting slow/weird. How am |
supposed to do the test?”

-“The light came on, so it's running”

-[looking at a PC screen] “It's got pressure,
everything’'s OK”

Or after a major error - usually brought on by poor
unconcerned forethought:

-“Mr. Y, can we start again?”

-“So what? It's not a real ship”

-“Well, it was unfair because we were missinge of our
[eight watch-stander] guys. You ought to cut us som
slack”

SO

Even professional Marine Engineers, often brought

to full-mission simulation facilities for Engine Bm
Resource Management training or other
courses, are very easily “lost” on the first daydese
they simply discount the realism of the facilitystting.

are awarded. Should they fall behind schedule -

idea summed up by correlating to a potential delay in the ship’s shiile -

progressively higher point penalties are assessed.
Consequently, the group that learns to organize tand
conduct business diligently, thus being ahead loédule,

is awarded bonus points. Again, anything that happe
during a given class session carries over to thewang
week as the initial condition.

These simple changes were the logical extension to
addressing another common fault experienced with
undergraduate simulator courses: students felt thene
being held accountable to no one but the instrudeir
actions could be taken with impunity, regardless of
potential real-world consequences. Resolving th@ie
has been explored successfully using the “Vessaitdia
Program” begun in 2009 [1]. By extension, Enginegri
cadets are now required to take the entire engioenr
and vessel - including all personnel, whether ptajki
present or not - into account while performing taks.

All tasks now reflect the timeline history of thection’s
ship.

3.1 Orchestration of the Watch: The Whole Ship

The key components to what has now become

advancedknown as the “Talking Engine Room” system have, by

virtually all student accounts, brought a heretefor
unheard of sense of realism to the advanced leskels

Perhaps instructors for such courses can relate tosimulation training. The implementation (at leastially)

comments such as:
-“That’s stupid, | would have known about the ‘stag
engines’ time hours ago”

was simple: rather than issue a set of instructfonshe
simulator class day, each class section receivest af
sailing orders for the entire semester. In order to

-“Yeah, maybe that could happen, but what about theaccomplish these orders, students must access pagry

noise | would have heard beforehand?”
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and person necessary to operate the ship, thus
concurrently achieving all related STCW competesicie
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associated with EPO235. These weekly activitiess thu

directly from student actions requires repairs, ayis

require the student Watch Team to see things, to dotaken from the group’s nominal operating budgete Th

things, to hear things, to work on things are simmbt
included or possible with the simulators. Such\étitis
range from:

-Local control to start equipment first, then swhitto
automatic remote;

-Conducting visual and auditory rounds of equipment
while operating;

-Visiting other officers, workers and crew not pesin
the Control Room;

-Verification of actual valve position vs. indicdte
-Performing repair and maintenance tasks outsidghef
Control Room;

-Being in spaces in the ship not included in theuac
simulator facility (e.g. Bridge, Cargo Control Roppier)
-Repair and diagnostic efforts on equipment inplaat;
-Blow-down of the Auxiliary Diesel Generator;
-Emergency manual operation of equipment.

In essence, anything that the engineer would teed
observe or to perform that is not explicitly inched on
one of the consoles or in the mock Engine Room &pac
he or she must come up to the Instructor Oper&imgm
(I0S) to describe the action to the instructor @mpbse
specific questions regarding equipment. This mehat
the instructor, by extension, can query the studesnto
why they wanted to do that, or why they ask that
guestion. We can verify the thought process thdesttis
using to analyze a certain problem and offer sacrat

amount of money they have left at the end of teester

is a significant portion of the groups’ overall dea thus

we have found that most groups make great effort to
think before they act.

This “payback” effect upon Watch Team
performance also includes the aforementioned Vessel
Masters Program, whereby faculty of the Academy’s
Marine Transportation Department (MT) have gradipus
offered their consultation services to Engineers.
Whenever a significant event occurs as a resuithef
Watch Team’s decision-making process - for example,
delay in departure time; injury to personnel; sesio
damage to primary equipment - the Chief Engine@r an
other watch-standers involved in the incident aguire
to meet with their assigned faculty “Captain”. Asshof
the Engineering students are not well acquainted MiT
faculty, this mandate has forced them to recogttize
they are definitely not functioning as stand-alamew;
they are part of an extremely dangerous and expensi
operation. It has also been shown to foster faatgre
integration and familiarity of Engineering cadetishwhe
Deck. Throughout the history of CMA, Engineers have
virtually zero contact with faculty in the MT Depianent,
thus this program, as an extension of the Talkingifie
Room, has served to provide more realistic decision
making. Many students have commented that “the last
thing they want to have to do is talk to some [ps}s

suggestions to help them through understanding thethey barely know and explain their stupidity”.

situation at hand.

Initially, the idea for this tactic was brought aibdy
two general observations in class: the aforemeatio
difficulties in providing realism; and having witssed
various student engineers perform actions that dcoul
easily have caused major physical harm in a retihge
It was evident that a “virtual” engine room was thed;
something that could supply the needed missing
components of the plant and ship. Somewhat
entertainingly, it was the students themselves who
devised the now-standard term for these virtuatepa
the “Talking Engine Room (TER)".

The concepts of recognizing a realistic time to do
things and that all actions come with consequehess
thus been largely mitigated simply by forcing thedents
to leave the Control Room and explain themselvé®e T
instructor can force the student to stay upstdiesached
from the group, for an indefinite amount of time,
somewhat replicating that needed in the real world
(within reason). In addition, he can also witnessignly
a myriad range of errors his or her own teammates a
committing, simply by watching from above. This has
helped to reduce the “tunnel vision” so common to
marine engineers stuck in a control room on onle tas

However, perhaps the most vital aspect of this new
protocol - and one that represents the single kigge
improvement in realism - is that the results ofaaitions
the students take in the “engine plant” remain witém
for the duration of the semester. This means that
inadequate attention that results in a failed pufop,
example, is their “history”: the pump is out of
commission, potentially affecting whether or not th
vessel can meet its deadlines. When damage resultin
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In forcing students in the Watch Team to recognize
the roles other crew members play in vessel's djpera
and that they must take into account all aspectthef
Engine Room (not just the ones they can “click”,dhg
structure of the watch has become more fluid and
realistic. Decisions on what to do are no longerejyu
dependent on what the assignment for that dayhey t
are made based on the ramifications on their siépadi.

3.2 Orchestration of the Watch: Personnel and Spaces

Throughout almost the entire history of simulation
training at CMA, students in each of the classigast
have been assigned specific titles primarily forppse of
keeping them focused on very specific tasks. Wétlme
overlap of tasks did take place, the integratiolsoCW
Competencies resulted in these assignments beitigefu
restricted to a very specific task at hand. Table 1
describes the general assignment system previasslg
for most simulation exercises:

Table 1. Standard Student Watch Positions

Crew Position Primary Responsibility
First Assistant (1)

Second Assistant (1)

Watch Engineer

Boilers and Steam
Generation

Electrical Plant and
Auxiliaries

3) Assistance as directed

Third Assistant (1)

Non-licensed Ratings (1-
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The student demonstrating an ability to control
boiler water level therefore was, by definition,
specifically the Second Assistant Engineer. Anyustdy

specific tasks for the day, just about anything lcappen.
Students have quite often changed the entire cairde
proposed day’'s plan simply by hitting the wrongtont

engineer knows, however, that the watch would neveror by turning off the wrong burner in a boiler, for

include the entire Engine Department, nor wouldyonl
one person be allowed to manage water level: eneryo
on a modern-day watch would be keeping an eye isn th
critical parameter. Again, the previous system rofte
detracts from realistic immersion training in the
simulator.

The TER system, however, by virtue of requiring
personnel to leave the Control Room (or even thgirien

example. However, this very possibility is exactihat
forces the Team to be “on its toes”.

Students have reported that this “Unknown” leaves
them with no choice but to learn about the systems,
components, operations and watch management
techniques that define the course content. Mora tha
few Watch Teams have described this as the
“Randomness Factor” that causes each and everipisess

Room entirely), forces the student Watch Team to to feature unexpected events that force them tdldou

function in more realistic fashion.
enhancements have demonstrated in:
-Greater attention to managing personnel aheir
whereabouts;

Consequently,

-More refined and careful communications amongst potential

people in and out of the plant;

-More flexible arrangement of actual tasks;
-Greater impact of distractions upon focus;
-Greater attention to the hierarchy of decision-imgk
-More careful planning of each day’s activity;
-Better pre-planning and practice before class;

check equipment, to be extra careful in placingeys

on line, and to be more diligent on rounds of emapt
they cannot “see” nor monitor on the physical céeso
Indeed, it has also enlightened them as to theitatde
unreliability of electronic transmitterand
computer networks: all professional mariner engisee
are well familiar with inaccuracies of tank level
indicators, vibrating pressure gauges, and otheneous

or suspect instrumentation. Although the automated
assessment monitoring systems most modern simsilator
employ can help with tracking common errors and

In effect, all six students no longer perform as a general operations, they simply cannot realistcéie
large Watch Team, but rather as an Engineeringprogrammed to respond to all posslble snuat.lons or
Department. Only a couple of them are on the actualoutcomes; they cannot adapt to changing scenddiose

“watch” at any given time or in the Control Room.
Inspiration for this arrangement was the direcuitesf

work CMA has done with shipping companies, all of
whom have commented that the number of peoplerat ha

the scenario has veered from the pre-determindy pat

assessment system is usually rendered inaccurate.
Nevertheless, these very observations also indicate

that the system requires that students be up to task.

in the Control Room previously was unrealistic and What's more, they have realized that must become at

incompatible with true decision-making. Similarlgne

least familiar with the general responsibilitieglimed in

member of the class section is now appointed as thelable 1, for at any time, a student may be absemn f
“Chief Engineer”, upon whose shoulders the overall class or be taken “out of the action” through being

organization of the entire activity toward achiayithe
Milestones rests. In all previous simulation clasghe
Instructor has served as the Chief, the Captain ahd
other people on the ship, thus providing the sttidath a
“safety net” who would step in with key informatiar
directions. Essentially, this was little differeritom
arrangements on the training cruises, where stadakée
absolutely no part in planning or decision makitighe
product of the program is intended to be a gradudie

delayed in the Talking Engine Room. Thewmst know
their jobs each and every day, for to fail invalyaleads
to the suffering of the entire team - usually ie fbrm of
a significant delay in reaching a Milestone.

4.1 Unforeseen benefits

At its early stages in the Fall of 2010, each Watch
Team was given a similar set of Sailing Orderssnas

is accustomed to such planning and decision-making,done in order to keep each section of class onhiguge

then the author would argue that they must be &itbw
indeed forced - to take part in these aspects efale
operation at some point in their matriculation.

same schedule. As a result, during the first seévesaks
of the semester, most “ships” were at quite sinplaints
in bringing the full plant online. While some shayiof

This new protocol system has placed far more stressexperiences amongst the various students coulceée s

upon the student assigned to the Chief Enginedtiquus
but all students thus far have remarked that “thised
[them] to be ready and to be on [their] toes”.

4. FINDINGS AND FEEDBACK

as beneficial, it all caused a bit of predictabilis weeks
went on.

The latest iterations of the TER System have inktea
begun each class with a totally different set ofliiga
Orders and initial conditions. No longer can eatdss
contaminate others by reporting what they did,eeery

Undeniably, the TER program does require intense ship is completely different. Coupled with the irdet

concentration and engagement of the instructorlueeb

The stress levels amongst the Watch Team membersinpredictability

forces them to pay attention to all of their actiand to
utilize all information at their disposal - espdigicthat
obtainable only in the TER - but so too do theyures
extremely well organized and thought-out scenaifig.
because class sessions are no longer dedicatedyrere
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uncertainty of actions described above, this heigéd
has actually increased student
satisfaction with their learning experience. Alhgses, all
students must each face their own challenges. While
some similarities do eventually arise, they are now
always within a totally different context or siticat,
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forcing the Watch Team to be more proactive in gein
prepared.

As each crew member position rotates on a two-

week cycle, the students have also discovered'ieatg
stuck upstairs” (in the TER) is actually not a dgneas
they’d originally thought it might be. Instead, yhhave

“It ... enhances the real world time factor that wbul
affect people in the plant. For example, on a sbab it
takes 10 minutes to walk up to the EDG, but in the
simulator it's right there.”

“Having people out of the Control Room provides a
more realistic environment with respect to crisis

learned the value of being able to observe actions,management.”

communication errors, breakdowns in command stractu

and a host of other human factor issues that theysituations |

otherwise would not have noticed had they beenckstu
in the Control Room or Engine Room instead. In alctu
practice, in fact, many have experienced simulatpay

“I feel that | was well prepared for most alarming
experienced in the Engine Room this
[training] cruise.”

All of these comments would seem to show that the
students, for whom we in the education field wdraye

and death as a result of Control Room personnelbeen well pleased with the improvements seemingly
operating equipment remotely, having forgotten that indicated through the use of the Talking Engine iRoo
some person at the TER had been sent to the sam8&ystem.

machine locally (i.e in the TER). Previously, stotie

routinely would operate machinery on a Control Room 5.

terminal or console in complete oblivion to thetftttat

someone might actually be in danger at the actual

machine. This level of precaution is common practa
real ships; completely ignored in most simulation
exercises.

CONCLUSIONS

In the end, this new protocol has given instructors
far more accurate picture of each student’'s knogdedt
does require extreme levels of attention on hisesrpart,
but the confidence gained in student progress aigua

The students and instructors in the Watch Team makes the effort beneficial in the long term.

Management
disparate missions. Instructors must be certain tia
engineer candidate meets international, federal
institution levels of competence. Most students tvihis
too; they want to learn about being an “Engine8tit a
few are content simply to “get by” with the bare
minimum of knowledge to get through the curriculam
quickly as possible, with a sharp eye toward grddna
With the Talking Engine Room mandates of routine
rounds, explanation of actions and theory, ancadnal
awareness in the broad context of an entire shiveker,
students now realize that they cannot simply gejulsy

by being in class and relying on the wisdom anigeliice

of others. At any given time, they ndwow that they, in
fact, will be called upon to prove their ability.

4.2 Sudent response: the true indicator

Universally, the majority of students have

course occasionally have ostensibly

Since the program began, all class sections have
shown marked improvement in  preparation,

andcommunications, planning, crisis response and -tmos

importantly - far fewer incidences of major caskealtto
the plant. In Fall 2009, all sections of EPO235
experienced in some form significant plant erroatth
required a visit to the Vessel Master assigned fthen
MT Department. As of Spring 2013, only two suchesas
occurred. Tangentially, this improvement could élated
to the concurrent increase in student use of &fbers
practice sessions: approximately 65% of studeriizad
practice time in 2009; in 2013, 92%. More exactriost
for tracking specific changes are under developnant
this stage.
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AN EVALUATION FRAMEWORK IN MARITIME EDUCATION AND T RAINING FOR
E-LEARNING USER’S ENVIRONMENT SATISFACTION

'HU QUIYOU, >NIKITAKOS NIKITAS, *PAPACHRISTOS DIMITIROS

Merchant Marine College, Shanghai Maritime Univéysi
233hipping, Trade and Transport Department, Univgrsit Aegean

ABSTRACT

This paper presents the development of an evaluasieearch framework of user’'s satisfaction basedjaze
tracking and voice recording for sentiment analgsid applies this to the evaluation of learningnaritime education
and training. The research methodology that willused has its roots in the Neuroscience field amhects the
behavioral evaluation with the gaze track and headements’ data, sentiment and opinion analysispefech and
traditional methods (interview, questionnaire). Thesearch purpose is defined in detecting, recatmizand
interpreting the emotional information in conjulctiwith other information created during the exeaoubf a scenario
in a maritime e-learning system (simulators omirag software)The proposed method and experiment (ECDIS course
in SMU) contributes to the enhancement of evalumatisethod in adult maritime education and can bertakp by
maritime learning systems developers to imprové tharning content and process in educationalgatoj

Keywords: Evaluation, e-learning, gaze tracking, sentimerdlgsis, neuroscience

1. INTRODUCTION the marine education models of the respective afEpos
organizationsIMO) ([2],[31,[4],[5]).
In the maritime education and training, the user’'s The phenomenon of the subjective satisfaction of

satisfaction based on objective criteria poses anthe user is the ultimate goal (Fig.1). It is coropted in
important research subject because via this we cants nature as it is affected by many factors vagyfirom
determine the background that explains the satisfac  situation to situation and from individual to indiual.
phenomena, recommending at the same time newThe ultimate goal is to find an average, concerrihmey
considerations that will expand the up-to-date maritime education and training and any speciaiofac
educational conclusions on the adult education inconcerning: the education suitability (maritime
educational programs and software developmenteducational models), the ability to simulate the

([21.121.[3D)- functional abilities regarding the actual maritime
Eye observation on handiness tests is a rathier buenvironment, the realism of situations in corregf@nte
promising new field especially for the system deeig, with the real-time situations, the controlled fuaonoal

as it may offer information on what may attract the environment, the satisfactory interface for thersisnd
user’'s attention and which are the problematic sarea the ability to conduct full-time system control biye
during using the system. Also, another factor tizat be educator-trainer.

investigated in relation to the emotional expereenc

(satisfaction) is the sentiment analysis (language utility | > usability
processing). The research area on use of the bptica
recording tools is the quest for an exact integiiren of —\/user

the optical measurements and voice recording for
sentiment/opinion analysis, which is their conrattio
the satisfaction and the learning effectivenessthef
users. Suggested research aims at this directitintiag
use of neuroscience methods in combination withutiee

of qualitative-quantitative researches aiming ae th We propose a research evaluation framework for
extraction of useful conclusion that will help silaor — g4tistaction Evaluation of e-learning user’s envinent.
system designers to develop the systems (espeti@ly 1he main elements of the proposed approach include
interface, delivering and organizing education makg ([51.16]):

the class designers to better organize of the mhtard ’ .
modern tools use (better planed educational saenari
that thriftily develop the trainees abilities busa can
offer a more objective evaluation of their abiktiand
their function as future captains or mechanics) and
finally the expansion of the adult education fiedg
offering new conclusions regarding the e-learnirsg u
(introduction modes, evaluation) and possible iewif

Satisfaction

Figure 1 Structural vision of the users-students
“subjective satisfaction” phenomenon

Natural parameters’ measurement (head
movement, gaze tracking,
sentiment/opinion analysis) and
Registering user opinion/viewpoint/view
(statistical analysis).

This procedure is a primary effort to research the
educational and usability evaluation with emotion
analysis (satisfaction phenomenon) of the usedesiis
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in maritime e-learning environments. and errors, processing of error messages and other
information critical to problem solving [8].
2. LITERATURE REVIEW AND SCOPE Investigating the emotional gravity of words spoken

by a speaker and defined its emotional state (otioge

Usability testing procedures used in user-centeredpast) constitutes a state of the art issue. Mosthef
interaction design to evaluate a product by tesitiran emotional state categorization suggested conceen th
users. This can be seen as an irreplaceable wgabili English language. To overcome this problem, studies
practice, since it gives direct input on how resgéns use  have been conducted that approach the matter cross-
the system. Usability testing focuses on measudng culturally and study the assignment of the categoto
human-made product's capacity to meet its intendedvarious languages. This assignment has concepaps t
purpose ([4],[7]). since the manner in which an emotional state is

Usability has been defined by ISO 9241 as “the apprehensible; an emotional state is influenced by
extent to which a product can be used by specifssis cultural factors as well.
to achieve specified goals with effectivenesscifficy, International  bibliography  contains  various
and satisfaction in a specified context of use”. approaches — techniques (sorting algorithms) comogr
Effectiveness means accuracy and completeness withinguistic emotional analyses, which are followedda
which users achieve specified goals. Efficiency msea are based mainly in the existence of word lists or
resources expended in relation to the accuracy andlictionaries with labels of emotional gravity alongth
completeness with which users achieve goals.applications in marketing, cinema, internet, podti
Satisfaction means freedom from discomfort and discourse etc. There are studies also concernirtmngo

positive attitudes towards the use on the prodiads English verbs and French verbs that state emobiassd
widely acknowledged that the first two goals of hikey on conceptual and structural-syntactical charestiesi
(efficiency and effectiveness) can be measurednn a ([9],[10],[11]).

objective manner (usability tests), but he thirdalgo The major idea of this paper is propose a general

(personal satisfaction) is subjective in nature andapproach for satisfaction evaluation of the stuslent
depends on the characteristics of the user groupsusers’ (subjective) satisfaction of the marine ediot
addressed [5]. via user interface evaluation of several types of
International bibliography provides many sources educational software (i.e. simulator). The proposed
on the Eye-tracking research in education. Foraims, research is a combination of qualitative — quatitita
Schiessl et al. (2003) used an eye-tracker to figate methodology, on one hand, and a use of neuroscience
gender interfaces in attention behavior for textusl tools (gaze tracker, sentiment analysis), on theerot
pretorial stimuli on websites. An investigate oulte hand.
was that, when the participants were asked whetken
interface they thought they looked their percemion 3. THE EVALUATION RESEARCH
often differed from reality, showing that accurate FRAMEWORK
attention patterns could only be found with an eye-
tracker. In Jakob (1998) explores issues surragnttie The suggestedtvaluation REsearch FRamework
real-time processing of eye data such as efficeise (EREFR aims at interpreting, determining and
reduction and the organization of gaze informaiito evaluating the figures of the gaze tracker and evoic
tokens from which relevant data may be extracteel. H recording in combination with the conventional nosth
then discusses the potential of eye-tracking asohih (qualitative, quantitative) results based on thetdies that
several forms of interface manipulation, includoigect is possible to influence the user’s satisfactiorny.@).
selection/movement, scrolling text and navigating Therefore it is essential to continuously and thgtdy
menus. Salvucci and Anderson (2000) applied theseanalyze factors and parameters that contributehén t
ideas to design IGO (Intelligent Gaze-added Opagati determination of the user’s satisfaction level aigniat
system), a system that allows users to use theis &y  the evolution of the interpretation framework into
perform interface operations such as opening, mfpsi complete interpretation and evaluation model of the
and dragging windows. Sibert et al., (2000) desctii® students-users’ satisfaction in maritime educatioml
use of gaze trucking to assess reading performartbe Training.
Reading Assistant, a system for automated reading
remediation that provides visual and auditory atiaser Quantitative data
gaze patterns indicate difficulties in reading ardvaQu (questionnaires)
and Johnson (2005) use eye-tracking for interaction
adaptation within the Virtual Factory teaching sys$ simulator
(VFTS), an computer tutor for teaching engineering Measure
skills. Eye-tracking is used to discern the time tiser ments
spends reading something from the time the userdspe
thinking before taking action, with the goal of @ssing
and adapting to the motivational states of stuedfutrt —
and confusion. Gluck and Anderson (2001) studied th Quelizie Ce
. . (interview)
use of eye-tracking to assess student problemraplvi
behaviors within the PAT Algebra | tutor, including
attention shifts, disambiguation of problem statetse

Pattern
scenario — factors

) 4

Figure 2 Interpretation procedure of EREFR
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The structure of proposed EREFR concerns thewhich are being investigated ([2],[3],[4].[5]):

following sections ([4],[5]): e concerning software and educational scenarios,
(&) Mood/Emotion before the scenario/exercise « system usability as far as the system per se is
(oral text) concerned (total functionality),
(b) Behavioral action (head movement, gaze) duringas well as the individual training and technical
the scenario and characteristics that complete the teaching act.
(c) Emotional post-experience — satisfaction (oral The detection of emotional information
text). (satisfaction) will be realized using the Technieald
Measuring the emotional information will be Theoretical Tools ([4],[5],[12],[13]):
realized using the following processes: - Tool-I (T-1): In the protocol the optical data

(@) Natural parameters’ measurement: Movementregistration will be conducted by the ‘Face Anadysi
parameters (head movement, gaze movement) and oraloftware that was developed by the IVML Lab of the

text as text and National Technical University of Athens, in conrient
(b) Registering user opinion/viewpoint/view. with a Web camera set on the computer in whichetiger

The EREFR is comprised by the following parts (Y.  the subject of the research (educational softwage i

([41.[5D): ECDIS, Engine Simulator). That particular software
e Influence Part (IP) We suppose based on records a large number of variables but we focushen

Action Tendency Theory (concern view) and following parameters that refer to the user’s eges

on Practical Reasoning Theory by M. Bratman head movement: (i) eyes movement: vertical and

that there are possible interactions (influences) horizontal eye movements (Eye gaze vector), (i§r'ss

in the user's emotional state / satisfaction head position in regard to the eyes up/down — Aligfht

through intentions-desires-predisposition. movement (Head Pose Vector: pitch, yaw), (iii) eye
« Emotion Measurement Part (EMP): The distance from the computer screen (Dist_monito an

emotional analysis theories based on (iV) rolling of the head (eye angle from a horizaint

measurement process concern the meta-level) (Fig.4).

experience of the emotional state, either during

measurement before the experiment (mood Description Interpretation
before the educational act) or after the Eyes Quality parameter (eye gaze
experiment (sensation/view/opinion/stance). A A Evegazevector trucking) values

« Appraisal Part (AP): In this section, the i (horizontal, (horizontal)~0: mean out of
Satisfaction recording takes place but also (@>X @3 screen

. values (horizontal)»10
commenting related to the day when v \,im,\,nf(,hpmmp?;w

. . . v
measurement is taking place and in total up to .
. Schedule of ~0 attention in screen
that moment, as far as the software tool is (2@ P eyes and head

~1land>1no
concerned, after the experimental conduct of
the scenario/exercise (usability), personal self- Distance >1 close to the screen
evaluation, scenario evaluation (benefits) in <@°C @  from <1 away from the
combination with the weighed usability :
measurement tool (DEC SUS Tool). |i| Eye Level, Values >10degrees, (high

. mobility)
I 2 Values <10degrees
w Head roll (attention depending on the

" (angle), HR || scenario

/ . .
Questionnaires
IP (profile,

< interest_ing/expe - NG EL
ctations, B HR= .
L background) Horizontal Level,
~  Voice . . . . .
Optical v recording Figure 4 Parameters interpretation of ‘Face Analysi
recording EMP (before Tool-l
(gaze < experiment-
tracker) mood and - Tool-I (T-11): Use of a microphone for
after . . .
experiment- voice recording of spoken words (speech-text). Tiiik
be used for the registration of 3 temporal marg=i¢st
v Point (T;) - the temporal mark before recording for
AP Questionnaires measuring mood. This executes the voice recording (
(view/opinions) file) of the user where the user explains how refslels
and and why, (ii) Second Poinfl§) - a temporal mark after
SUS tool

the recording for the measurement of mood-emotion
after the recording. This executes the voice raogrl
file) of the user where the user explains how hefskls
and why and (iii) Third PointT) - a temporal mark
after the recording where the satisfaction choiaes
Defining satisfaction concerns the following issues Justified (software, scenario)The voice recordings

Figure 3 Internal structure of EREFR
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consisting of 3 \WAV type files will be analyzedrtfier
during the processing section in three dimensions:
Lexicological (emotional analysis), Style analysi$
linguistic characteristics, and Qualitative anaysf the
spoken word so that the user emotional state/aatieh
can be justified (Fig.5).

Voice recording

-

Experim
R ent A A
T1 (Mmoog ﬁ T, (emotior) T; (satisfaction

Face analysis tool

Figure 5 Voice recording

Tool-lll (T-lII): Questionnaires using for

opinion/attitudes/expectation/self-evaluation.
It concerns 3 questionnaires: (a) T-llI-1,
influence data, (b) T-1ll-2, mood, scenario
label, recording data and (c) T-IlI-3, User
appraisal concerning software, scenario,
educational environment, errors, total
assessment and suggestions (Fig.6).

T-111 -1

Profile/
backgro
und

T-11 -2

Mood/Em
otion/Sati
sfaction

T-11 -3

evaluati
on

.y .y

Experime
nt

a

[
»

v

Before After

Figure 6 The structure of T-IlI

SUS Tool-IV (T-IV): The System Usability
Scale (SUS) is a simple, ten-item scale
giving a global view of subjective
assessments of usability. The SU scale is

generally used after the respondent has had

an opportunity to use the system being
evaluated, but before any debriefing or

discussion takes place. Respondents should®:

be asked to record their immediate response
to each item, rather than thinking about
items for a long time. The SUS scores have a
range of 0 to 100 (Table 1).

Table 1. System Usability Scale (DEC-1986)

No Question Coef

1 I think that | would like to use 4
this system frequently

2 | found the system unnecessarily 1
complex

3 | thought the system was easyto 1
use

4 | think that | would need the 4
support of a technical person to
be able to use this system

5 | found the various functions in 1

this system were well integrated

118

6 | thought there was too much 2
inconsistency in this system

7 | would imagine that most 1
people would learn to use this
system very quickly

8 | found the system very 1
cumbersome to use

9 | felt very confident using the 4
system

10 | needed to learn a lot of 3

things before | could get going
with this system

The data processing concerns the composition of all
the above mentioned relationships so that patiefrtise
natural parameters in relation to emotional states
(Satisfaction) can be found. The composition ofredats
from questionnaires, SUS, optical and voice recaydi
data had as final goal the support or rejection of
hypothesis Research (Fig.7):

Hypothesis-1There is an assigned relationship between
the emotional state to the eye and head movement or
meta-emotional experience via spoken words?
Hypothesis-2: There is a relation between the piso
data of user (gender, place of work, experience,
education, and age) and the user satisfaction by th
equipment and the work operation?

Lexical Qualita
analysi tive
and
quantit
ative

Researq

Figure 7 the data processing flow

Finally, the main purpose of the research via
EREFR is the investigation of usability-satisfantiof a
user of maritime e-learning systems via the assistaf
biometric tools, language tools but also otheritiaahl
methods (questionnaires, SUS tool).

OBJECT

The experimental procedure presented here is a
primary effort to research the satisfaction pherone
of the users-students in e-navigation environments
(Electronic Chart Display and Information Systems-
ECDIS) by using a combination of qualitative —
quantitative techniques with a biometric tool (gaze
tracking tool) and sentiment analysis (voice
recording)(Fig.8). The ‘Goals’ ECDIS are set asptan
and display the ship’s route for the intended veyagd
to plot and monitor positions throughout voyageSdxh
on SOLAS V/19.2.1.4 [14].

Especially the case study aims the following:
the evaluation of the user satisfaction from
using theECDISsoftware and scenario and
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Educational evaluation ofECDIS from the
_user’s point of view (opinions).

el

&
£

Figure 8 ECDIS image (iEIectr"(')nic'naviga
NOAA, source: Wikipedia)

1
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5. PARTICIPANTS

The sampling will be done in the course ECDIS in
Shanghai Maritime University (SMU) (Fig.9) [15]. iBh
course is provided in the third year. The ECDISrseu
contains two parts: theory and simulator lab pcacti
The next table shows the students profile for AZ@.
maritime Students of SMU (ECDIS course) will take
part in the experiment (Fig.10).

—
©

BT ——————p——

BEBAS BRER

il I

Figure 9 The Merchant Marine College of SMU (web
site)

Table 1. Student profile of age

Sex Age

Mean STD
Male 22.6 215
Female 1.4 0.7
Total 225 1.38

SMU maritime students (ECDIS course)

A

Figure 10 SMU maritime students (ECDIS course)
profile of sex (male, female)
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6. PROCEDURE

The experiment research process will include the
following levels (Fig.11):

First Level £% Information about the
experiment, Presentation of the acceptance
document by the user-student (estimated time
duration 5 - 10 minutes).

Second Level"? Completion of a user’s profile
and of the assessment survey concerning
educational and technical characteristics
(questionnaire, T-llI-1) and voice recording T-
Il and T-IlI-2 for mood recording by the student
(estimated time period 10 - 15 minutes).

Third Level &: Equipment installation (‘Face
Analysis’ T-I) and configuring the parameters.
Four Level 4 Optical recording (T-I)
(estimated time duration 20-25 minutes).

Five Level &: Completion of the process (T-I
disconnect) through a structured interview (T-II
and T-IlI-2) and questionnaire (T-111-3 and T-
IV) with the user (estimated at 5 — 10 minutes).

Parts of Tools
EREFR First Level Acceptance
letter
IP v
Second Leve T-1I-1, T-lI-
2, T-Il
A\ 4
Third Level T-1
EMP
A\ 4
Forth Level T-1
\ 2 T-II, T-I-
AP Fifth Level 3,T-IV

Figure 11 The levels of proposed research procedure

7. DISCUSSION

In Marine Education (ME), the use of neuroscience
methods and tools (biometric tools) is a useful
contribution in its amelioration. ME follows centai
education standards (STCW’'95) for each specialty
(Captain, Engineer) and for each level (A", B',.Gt¥
scope is the acquisition of basic scientific knalge,
dexterities on execution (navigation, route plaffin
administering the engine etc.) as well as protgctire
ship and crew (safety issues and environment piotec
issues) [16].

The main purpose of the research via EREFR is the
investigation of satisfaction of a user of maritime
education equipment (engine-navigation simulators,
ECDIS) via the assistance of biometric tools, lagg
tools for sentiment/opinion analysis but also other
traditional methods (questionnaires-interviews).

The suggested research framework (EREFR)
focuses in the following dimensions of researchlkwgj
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investigation of basic emotional state (happinesh-sf System in Educational Practicén Proceedings of The

a user of a marine system of electronic learnintaaas International Conference on E-Learning in the
the dipole happiness-sad through interaction, (ii) Workplace 2012 (ICELW2012), www.icelw.org, New
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THE SHORT- AND LONG-TERM EFFECTS OF THE DESIGN, CON STRUCTION, AND
TECHNOLOGY UTILIZED IN A CITADEL ON A SEAFARER, INC LUDING SEAFARER
SAFETY AND WELLBEING BOTH DURING AND AFTER A PIRATE ATTACK, AND
THE LONG-TERM SUSTAINABILITY OF SEAFARERS SHOULD A PIRATE ATTACK
OCCUR

IKUNZA L. KAYLA, 2MILESKI JOAN
12Texas A&M University at Galveston, USA
ABSTRACT

The following paper discusses the history of thadsl, or safe room, aboard vessels and their saaeges in the
instance of pirate attacks in high-risk areas, sashthe Gulf of Aden and the waters surrounding &iam By
analyzing the design, construction, and technologyently utilized in citadels, and the short- dadg-term effects
that these topics pose to seafarers after a patdek and hostage situation, the sustainabilitysexfarers in the
maritime industry could be predicted, and possityeased.

Keywords: Citadel, crew sustainability, hostage, piracy, safem, technology.

1. INTRODUCTION the rescue attempts from the flag state, or othered
forces? Could stronger design and constructiothef
Piracy has been a major issue in the maritime citadel, as well as more technological equipmesidi
industry for centuries, even after many technolalgic the safe room, better protect the crew onboard from
advances have been utilized onboard vessels waltdwi pirates, therefore keeping the crew’s mental haattrct
While there are many ways to locate pirates andathw after such an event?  And finally, could these
their attacks in certain areas, there are stillsvay the technological advances, if they were to be utilimethe
pirates to board the vessel, hijack the cargo,rerd the citadel, help to ensure the safety of the seafard,
crew hostage. While cargo and vessels, thoughygostl possibly entice him or her to return to sea once th
are able to be replaced, the prolonged welfarehef t incident has passed?
crew onboard is sometimes omitted from the vessel's
security plan. The organizational behavior exhibited by
While the use of a citadel, or safe room, onboard companies and how their employees are treated dy th
vessels has somewhat assisted the crew to renfaimsa company during and after a pirate attack may have
the case of a pirate attack, the construction andsignificant bearing on whether the seafarer rettorsea
technological advancement of the citadel leaveteqmi  after such an occurrence. Information will be gathl
bit to be desired. While most citadels are setnama all and analyzed on the employee’s safety and wellbeing
outside forces, there have been cases where pirateboth during and after a pirate attack and hostage
when discovering that seafarers had locked themaselv situation, the efficacy of piracy protection ontaar
inside the citadel as a method of evasion, begamgfi  vessels that are prone to pirate attacks and tiggtlerm
weapons at the door of the citadel and even pumpedsustainability of seafarers in the industry aftacts an
smoke into the safe room in an effort to asphyxtate occurrence. By analyzing the design and constaif
crew and force them to surrender. Also, citadeésraot the citadel onboard vessels, as well as the teogyol
built to be completely impenetrable. In recent gedne that is currently being used and technological adea
crew of a Beluga ship was taken hostage after sgeki that could be utilized, this research will evaludtéhe
safety in the citadel for roughly 48 hours after girates implementation of updated technological systems
were able to open the ceiling of the safe room.isTh onboard the vessel, specifically in the citadelll wi
incident and the failed rescue mission of the cteat increase the return rate of seafarers after aepatiick,
followed resulted in the death of one of the crew. as well as decrease the success of vessels beandelo
and hijacked by pirates.
The wellbeing of the crew should be a primary
concern of any ship owner, and the construction and2. VESSELS AT RISK OF PIRATE ATTACK,
technological abilities of the citadel could be ramary AND THE EFFICACY OF PIRACY PROTECTION
cause of the positive or negative effects that drew ONBOARD THESE VESSELS
endures after such an attack. Simple design and

construction flaws, such as outside ventilatiort twauld Piracy has been a major source of concern for the
be compromised or the ability of the citadel to be maritime industry for centuries, but in recent ywear
dismantled from the outside, could be the diffeeenc figures have been researched and published statitg

between losing and saving an entire crew, cargo anchow prevalent the piracy situation has become.
vessel. Could better technology inside the citadelin According to the World Shipping Council (2013), in
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2011 there were 439 pirate attacks and 45 merchant onboard vessels which are actively utilized, psate
vessels hijacked worldwide. Of these, 237 of titechs are still able to wreak havoc on the crew of tadet
and 28 hijackings occurred off the coast of Somals vessels. According tbhe Human Cost of Somali Piracy
of spring 2012, there had been more than 51 pirate2011(2012), there were still many crimes committed by
attacks, 11 hijackings, and more than 158 hosttden pirates against seafarers in the High Risk AreaQmhl,
off the coast of Somalid{racy, 2013). who were either on ships that were fired upon, tedy
or hijacked; sailors aboard personal yachts; orplgeo
While there are personal pleasure craft that areonshore, including humanitarian aid workers and
subjected to pirate attacks, the most financiah dai the tourists.
pirates comes from the larger commercial vessels.
Although liner vessels, such as container shipsratid The Human Cost of Somali Piracy 20{2012)
on/roll-off vessels, are considered to be at loxisk for states that in 2011 a total of 3,863 seafarers were
hijacking based on their higher operating speed$ an assaulted by pirates during the initial stagesrotiack
freeboard, these vessels have consistently begatéakr by firing weapons such as assault rifles and recket
by Somali pirates in recent years. According te th propelled grenades, and 968 seafarers came in close
World Shipping Council (2013), in 2010 there wei 3 contact with pirates aboard their vessel. Of the&@
liner vessels attacked by pirates and six that wereindividuals, 413 were rescued from citadels by hava
successfully hijacked. In 2011, the number of rline forces after waiting for hours or days, while theages
vessels attacked increased to 65, while only omerli  attempted to breach the safe roofing Human Cost of
vessel was hijackedP{racy, 2013). Somali Piracy 20112012). In 2011 a total of 1,206
individuals were held captive by pirate gangs, udaig
As of 2006, the United Nations Office on Drugs 555 seafarers who were attacked and taken hostage i
and Crime reported that the majority of pirate asaoff 2011, 645 that were captured in 2010, and six $tauri
the coast of Somalia occur within 350 miles of the and aid workers The Human Cost of Somali Piracy
coastline Maritime Piracy, 2010), and vessels have been 2011, 2012).
more adamant about remaining out of range of the
pirates. However, Somali pirates are now usingchigd Of the hostages that were held in 2011, a tot&5of
merchant ships as “mother ships” to carry out &#adn died while still in the custody of pirate gangsigti of
the north Arabian Sea and near the coastline ofijnd these hostages were killed by the pirates eitheinglu
which is more than 1,500 nautical miles from theme the attack or after they were taken captive, eijbtl
country Piracy, 2013). from disease or malnutrition while in the custodyttee
pirates, and the remaining 19 were killed duringcte
The number of pirate attacks in the Gulf of Aden efforts by naval vessels or attempting to escafiee (
and Red Sea has dropped from mid-2012, whichédylik Human Cost of Somali Piracy 2012012). The
due to the increased active military action on satgd majority of these individuals were being used amau
pirate skiffs, and preventative measures used gy th shields by the pirates when faced with opposingahav
possible target vessels (Piracy & Armed Robbery lew forces.
& Figures, 2013). These preventative measuresidiec!
the use of citadels along with the employment of All hostages face the risk of violence day aftey da
Privately Contracted Armed Security Personnel (®ira while in the hands of pirates, and are subjectexdringe
& Armed Robbery Prone Areas and Warnings, 2013). of inhumane treatment in violation of their basiartan
While the threat of pirates is still prevalent, thdB rights. Many times, the hostages are subjected to
recommends that seafarers and Masters not becomeestricted freedom of movement and privacy, in toali
complacent while travelling through this area. to living with the constant threat of physical and
According to Piracy & Armed Robbery Prone Areas and psychological abuse. The living, hygiene and sawit
Warnings (2013), all vessels in this area are ‘sefyito conditions onboard hijacked vessels can declin&isgp
take additional precautionary measures and maintainand is generally not improved throughout captivity.
strict 24 hours visual and radar anti-piracy watising
all available means.” These warnings state that th The Human Cost of Somali Piracy 201{2012)
crews keeping watch on these vessels should béeon t gathered post-incident reports from 23 vessels itege
lookout for small boats that appear to be convergin held under pirate regimes and released in 201@2and,
their vessel (Piracy & Armed Robbery Prone Aread an which described the experiences of hostages. Vitnde
Warnings, 2013). |If the suspected pirate skiffe ar total number of crew onboard these vessels was not
sighted early enough, the Master will have morestim listed, at least three seafarers from the reponiggels
increase speed and take evasive maneuvers to ébeape died after release as a direct result of theirttneat
pirates, while requesting assistance from otheseler during captivity. The physical and psychologidalise

military agencies in the area. suffered by the hostages were reportedly triggbsethe
pirates’ basic ignorance regarding the workingsaof
3. EMPLOYEE'S SAFETY AND WELLBEING ship, a breakdown of or slow progress in ransom
BOTH DURING AND AFTER A PIRATE ATTACK negotiations, disagreements among the hostages, and
OR HOSTAGE SITUATION better treatment to some crew in exchange for
information on others The Human Cost of Somali
Although there are piracy protection methods Piracy 2011 2012).
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While the range of abuse suffered by the hostagespawns

in the bigger ransom negotiationsGofd

is wide, some hostages received more severe fofms oPractice Guide2011).

abuse at the hands of the pirates. No direct ntsrdre
given, but The Human Cost of Somali Piracy 2011
(2012) states that half of all hostages in 2011ewer

There are certain things that could help to reassur
the seafarer who can relate to these feelingsydiig

subject to moderate abuse by their captors whichknowledge of a pre-planned use of convoys with

included punching, slapping, and pushing. Rouditly
per cent of the hostages were subject to more ragtre
abuse, such as being tied up in the sun for hdugisg
locked in a freezer, and having fingernails pullmat
with pliers (The Human Cost of Piracy 2012012).

The psychological effects that were suffered by
hostages varied, as well as the physical effedtsny
hostages are able to cope with their experiences af
their release, but others may require more assistan
The psychological effects that are suffered by aeas
that are not taken hostage — rather, they are celjeo
weapon-fire in unsuccessful attack attempts — &le s
serious health issues. While these attempted sttachy
not be successful in obtaining hostages for thateir
gangs, they are the maritime equivalent of attechpte
murder and should not be brushed aside when loaking
the psychological impact on seafarers.

The Human Cost of Somali Piracy 20{R011)
states that there was very little official informoat
available to the public on pirates’ treatment oftages
during captivity. As a result of the lack of infoation,
the Declaration Condemning Acts of Violence Against

Seafarers (the Washington Declaration) was formed,

which commits flag state signatories to submit respon
seafarer welfare during captivity to the Internasib
Maritime Bureau. As of June 2012, four of the é&sig
flag states — Liberia, the Marshall Islands, Panaznal
the Bahamas — have signed on to the document.
intent of the Washington Declaration is to provide
reliable source of information for organizationehng
to assist seafarers who have either been subjeet to
pirate attack or who are at risk of an attack.

4. EFFECTS OF SEAFARERS IN THE
INDUSTRY AFTER PIRATE ATTACKS AND
HOSTAGE SITUATIONS, AND PREVENTION
MEASURES ASSOCIATED WITH PIRATE RISKS
The Marine

Piracy Humanitarian Response

Programme has issued a Good Practice Guide for

associated security resources and familiarity witth
protective measures adopted by the ship, including
muster points and secure areas such as a citadel,
decreases the feeling of physical vulnerability and
helplessness3ood Practice Guide2011). According to

this Guide, knowledge of a pre-planned method of
communication with the ship owner or nearby segurit
sources to indicate an attack and call for assistds
considered by seafarers to be of the utmost impoeta

Psychological reactions to traumatic experiences
can occur within days, weeks or months of an imttide
The Good Practice Guide states that the probability
exists for re-stimulation of reactions when sensory
reminders such as similar smells and sounds occur
(2011). Post-Traumatic Stress Disorder may be seen
some cases, as well as depression, anxiety disoraied
substance abuse, which may require mental health
professionals to moderate. The increased stress fo
released hostages and their family members may be
reported when the seafarer returns to work and when
travelling into pirate risk areas. Some seafaress/
avoid seeking help for fear of their future emplanh
(Good Practice Guide2011).

After prolonged captivity, there may be periods of
anger, hope, despair, feelings of helplessness, and
potentially renewed shock reactions at differenaes
physical deprivation or inhumane treatment expegen

ThéGood Practice Guide2011). Seafarers that have dealt

with pirate attacks and/or hostage situations, glaith
their families, may experience a period of adaptati
back to “normal life” after the experience. Theafseer
may not wish to share their memories of the expege
but these memories should be processed so theeseafa
can deal with them on a daily basiSopod Practice
Guide 2011). The seafarer not successfully coping with
these memories may prevent the seafarer from iatyrn
to their daily lives or affect their ability to ren to
work.

One safety tactic that could be easily utilized by

Shipping Companies and Manning Agents for the crew onboard vessels boarded by pirates is theoluae

Humanitarian Support of Seafarers and their Fagjilie

citadel, or safe room. The prevention of hostage

which was developed to support seafarers and theirsituations by using a citadel offers the possipilitf

families’ through three phases of a piracy incicgme-
departure, the crisis, and post-release/post-intide
(Good Practice Guide2011). According to this report,
an increase in the number of pirate attacks hasased
awareness of the risk of such
seafarers, and seafarers sailing in piracy rislesaae

retained crew after such an incident occurs, bgroff
psychological piece of mind to the seafarer. Nolyo
will the seafarer be safe in the event of a pigdtack,
but they may also be more at ease even if an attaek

incidents amongstnot occur when the vessel is travelling throughhhiigk

areas.

apprehensive due to fear of what might happen when

they are onboard. The fear of captivity, in terofs
physical conditions and duration, may provoke ayxie
from initial awareness of an impending attack. Wlan
seafarers feel that they are “worthless as indafsland
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According to the Greg Girard (2013), a citadel is a
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“designated pre-planned area specifically builbitte safe room, and all of the crew was released from
ship where — in the event of imminent boarding by their hideout after military personnel stormed #iep,
pirates — all crew can seek refuge with the objectf forcing the pirates to surrender.

preventing the pirates from gaining control of the

vessel.” This safe room should contain methods to Pirates have become familiar with the use of a safe

control the vessel, emergency rations, a safeupplyg, room onboard vessels, and have gone so far as to
good external communications, and a closed-circuit complain to the ship owner about the use of a Kafen.
television control to view areas onboard. In September 2010, thdlagellan Starwas boarded by

pirates in the Gulf of Aden, off the coast of Soiaal
The safe rooms onboard vessels have been ratheEven though this vessel was travelling in a convoy,
successful, according to Greg Girard (2013), aneéeha which is usually a sound security measure, therothe
even improved the effectiveness of naval forcesndur vessels spread apart and caused one vessel to decom
rescue attempts. If the crew is safely insideciteel, it target. The crew fled from the attacking pirate® ia
can then allow the rescuing naval forces, who eghst safe room onboard the vessel, which was suppli¢d wi
have been hesitant to intervene on a vessel onee thdrinks, medical equipment and other supplies, oy
pirates are on board for fear of harming the crtav, a satellite phonePR(rates and the Panic Roqn2010).

engage the pirates knowing the crew is safe. According to the ship owner, precautions were taken
case the pirates decided to sink the vessel when no
6. SUCCESS RATE OF CITADELS hostages could be taken, and an emergency exit was

incorporated into the safe room so the crew coetdoff

In 2011, at least 3,863 seafarers were fired ugon b board at any time. The ship owner states that tvidha
Somali pirates armed with assault rifles and rocket most important is that they could not take any hgss”
propelled grenadesTlie Human Cost of Somali Piracy (Pirates and the Panic Roqr2010).
2011 2012). Of that number, 968 seafarers faced armed
pirates who managed to board the vessel. Accortding One other precautionary measure that was taken
The Human Cost of Somali Piracy 20@2012), 413 of  during the attack on th®lagellan Starwas the captain
these seafarers were rescued from citadels on theisetting up the engine so that it could not be ethirt the
vessels by naval forces after waiting for hourgdays, usual way. The ship owner stated that the piratpsn
while the pirates attempted to break into the saden. finding no crew in sight onboard, called the shigpi

company in desperation, wanting to know where the

Glen Forbes (2011) states that the recent successesrew was located. The pirates complained in thmesa
in the use of citadels have only gone to furthatoese phone call that they were not able to start theirengs
their good reputation. In April of 2011, a memlwdr usual. This vessel was held for 22 hours by psrabert
Marine Pirate Busters was a Team Leader onboard thevas released without any further incideRirétes and
MV Arrilah-I, which was attacked by pirates. This the Panic Room2010).
individual stated that the “crew hid in the citadel
evade the pirates. It appears they not only editersafe While there are success stories of the citadel
room but were forced to don breathing apparatuke T onboard vessels, there are still instances wheee th
pirates, on discovering that the seafarers hadelibck pirates are able to board the vessel and retrieverew
themselves in a citadel, began shooting at the dadr  from the safe room. On January 22, 2011, Somali
then pumped in smoke in an effort to asphyxiate the pirates captured th8eluga Nominationin the Indian
crew and force them to surrender” (Forbes, 20Ihe Ocean. The crew hid in the citadel onboard thp #bmi
crew not only had breathing apparatus with thent, bu the first 48 hours of the incident, but then pisateere
food and water as well as equipment to communicateable to open the ceiling of the safe room and tlee
with nearby ships and aircraft. From this safempthe crew hostageRirates Enter Safe Room via the Ceiling
crew also had the ability to disarm the ship anevent 2011). It was not further reported if the crew was
the pirates from operating the vessel. released, or if any injuries or fatalities occurred

There were 21 sailors and three security guards7. ANALYZING DESIGN AND
onboard this vessel, and all were able to enter andCONSTRUCTION OF CITADELS
remain in the citadel during the entirety of théaek.
Rhynhardt Berrange, the head of Global Maritime There are many vessels in service today that have
Security Solutions who provided the security guards working citadels onboard, but there are still mahngt
stated that the safe room and other defense pienaut are not equipped with sufficient anti-piracy measurin
such as regular anti-piracy emergency drills, viengto the case of thi¥lagellan Staythe crew was fortunate, as
keeping the crew safe. Mr. Berrange stated that th the ship owner has a total of 71 ships and habeen
pirates “continually tried to breach the citadelheT able to modify all of them with safe rooms. Theapsh
successful resolution of this incident demonstrates owner states that these modifications take time,
importance of adopting best management practices.especially with the large supertankers that arseatfor
Safety standards must be in place for dealing wlth  many days at a time. And while these vessels tite s
emergency situations” (Huang, 2011). The piratesew travelling in the Gulf of Aden, the ship owner reaes
never able to successfully flush out the captivemfthe Spiegel that they do not send vessels on jobsavitlear

124



Proceedings of IAMU AGA14

26-28 October 2013

conscience, and realizes that over time the piraiéis
learn more about the vessels and further invesheir
profession Rirates and the Panic Roqra010).

vessels. Benefits such as health insurance and paid
vacation may not be all that is required to entice
mariners to the employment opportunities onboargaca
vessels worldwide, and the use and performancedeco

Current safe rooms onboard vessels are stockedf safe rooms aboard these vessels may become a

with provisions and medical supplies for the crewd a

deciding factor in which contracts they undertake.

any other personnel who may be onboard, as well as

satellite phones and GPS locators for communication
with shore-based agencies, steering mechanisms an
emergency engine shut-off switches to keep theeless
from being directed by the pirates. To protect ¢hew
from the possibility of the pirates sinking the sels
when negotiations do not turn in their favor, eneeigy
exits that are otherwise undetectable by the mErare

The basic amenities that are currently included in
gafe rooms onboard vessels may be successful iin the
actions, but there are still setbacks in the comtitn
and design of the citadel. If an enclosed veiitat
system is installed in each safe room, the attackin
pirates may not be able to “smoke out” the crevthia
safe room by compromising their air. Also, thealtian

incorporated into safe rooms onboard some vessel®f the safe room should be intently considered figefo

(Pirates and the Panic Roqra010).

There are now companies that specialize in the
safety of vessels and the installation of equipnmesafe
rooms. One such company, Fleetcom, offers a total
package of The Citadel Safe Room/Anti-Piracy sohuti
According to their website, this solution aims &dléw
crews on a vessel under attack by pirates to tetoea
safe area while still maintaining communicationsk
with the shore” (Citadel Safe Room/Anti-piracy, 201
The Citadel safe room solution includes an Iridium
satellite voice service and GPS reporting, whiah kapt
separate from the usual vessel communications ragste
to remain undetected by the pirates. This prodsict
installed in the safe room, providing emergency and
periodic GPS reports as well as voice calling sasi A

battery backup system can power the system for 24

hours in a powered standby mode, or for a few daygs
periodic mode. This system includes an outdoor
transceiver, cable, lockable cabinet, corded phame
optional battery backup. The key features of flyistem
are lIridium voice communication, GPS emergency and
periodic reporting, single cable, easy installation

anywhere on the vessel, no antenna distance problemo

and complete global coverage.

8. CONCLUSIONS

While the reported accounts of pirate attacks & th
high risk areas of the Gulf of Aden and the codst o
Somalia seem to be decreasing, other hot-spots ar
becoming prevalent. In recent months the westeastco
of Africa has become a growing area of concern
regarding pirate attacks. While the Nigerian Nawas h
become more adamant regarding the punishment o
captured pirates, the threat still remains. On usti@5,
2013, the Nigerian Navy “killed six pirates anduirgd
one other in a gun battle” off the coast of Calalar
Nigerian and Cameroonian waters (Schuler, 2013).

While the actions of the Nigerian Navy may deter
some pirates from taking action against cargo Vgsse
the future, the threat of piracy remains in otheyaa of
the world. With threats occurring in otherwise esaf
areas, even in areas that are deemed protectedodue
political agreements, the safety of the crew onthoaay
be a determining factor in continuing the operatibthe
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construction begins, as to not be too obvious ® th
pirates and to deter the attacking pirates fromdiupon
the safe room.

Citadels onboard vessels may be viewed by some
as a luxury and not a necessity, which could have a
negative impact on the technology that is used when
creating the safe room. As stated by the ownethef
Magellan Stay not all vessels are currently equipped
with a safe room, even though they are travelling i
high-risk areas off the coast of Somalia and in Guaf
of Aden. The construction of safe rooms onboard all
vessels travelling in this area, while costly, cbul
decrease the success rate of ransom paymentsatespir
which could in turn decrease the amount of attempts
made by pirates to board or hijack vessels.

While the use of citadels onboard vessels have
minimized the number of seafarers taken hostage, th
use of citadels have not caused the pirates todaiman
their attempts to board a vessel. However, citatlale
impacted the industry by giving the crew the opipaity
to remain safe during a pirate attack, preventing t
irates from gaining control of the vessel, anceoifig
naval forces time to reach the vessel and engage th
hijackers. By requiring a safe room to be builteich
vessel that will traverse the high-risk areas surding
Somalia and the Gulf of Aden, the safety of notyahle
crew could be heightened, but the sustainabilitgrefv
after such an attacked may be increased.

€ If a ship owner offers employment on a vessel that

houses a citadel, be it state-of-the-art or a snmmpbm
with the basic amenities, experienced crew mayasee

fto come by. If that vessel is in the unfortunate
circumstance of a pirate attack, this citadel cosdgre

not only the lives of the crew, but also the vessad
cargo onboard. Should a citadel protect the crew
onboard from becoming hostages, that crew may be
physically and mentally able to return to work ddyc
and remain in the industry longer than if they wialeen
hostage by the pirates.
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THE EFFECTIVE USE OF TECHNOLOGY — SOME IMPEDIMENTS AND SOLUTIONS
'LEWARN BARRIE,’RANMUTHU GALADEV

L2pustralian Maritime College, University of Tasmankustralia
ABSTRACT

Shipboard operations, as well as Maritime Educatiod Training (MET), now have a wide range of textbgy
available to enhance their effectiveness, but tleeestill impediments. In broad terms the papeatreskes issues
including crewing structures, seafarer qualificasipas well as training and assessment technoldgpesifically, the
paper examines how some impediments to the effeetse of technology could be resolved to enhanoeatic
efficiency and effectiveness. Within the contexboth shipboard operations and MET, the key objestof the paper
are to:

e Consider the use of technologies;

« Examine impediments to the effective use of tecpgl and

« Identify potential solutions to enhance the effeztise of technology.

Two overarching impediments to the effective uséeohnology aboard ship were identified as crevgingctures
and the rigidity of the certificate of competendyusture. In the context of MET, overarching impednts to the
effective adoption of technology were identified @mservative approaches to teaching and assessasentell as
perceptions and tradition. Many of the specific @dipnents which were identified could be categorizedheing due to
the unintended consequences or rigid interpretati&ir CW. Potential solutions identified by thegach included:

» ldentify precisely what the ‘modern’ seafarer doeshould do.

» Devise crewing structures which better reflectube of technology and focus on what seafarers lactuave

to do.

* Reorganise the certificate of competency strudimrecognise the wide range of skills which areune, e.qg.
shipboard equipment specific skills, vessel typec#jt skills and generic skills common to all velss as well
as those skills required to effectively carry outigls within the industry and society.

» Use technology to improve the quality of teachimgsessment and feedback in MET institutions.

» Strengthen STCW to reflect the way in which the afseechnology can enhance the effectiveness pbsiaird
operations and training, e.g. provide options ttegnate within the STCW framework, create multiple
pathways etc.

Keywords: Crewing structures, certificate of competency gtrce, maritime education and training, MET, mariém
technology impediments and solutions, STCW.

. INTRODUCTION 2. TECHNOLOGY AND ITS APPLICATION

The relentless use of technology to enhance2.1 Technology aboard ship
efficiency continues to increase. Technological
innovations and solutions are progressively more The progressive introduction of technology aboard
powerful, have become more reliable, are widely ship over the past century has led to greater
available, and have become cheaper over time.specialisation of ship types. The more specialites
Shipboard operations, as well as maritime educatimh  ship, the less flexible its use becomes and sicanifi
training (MET), now have a wide range of technology changes to the roles, skills and number of the aeav
available to enhance their effectiveness, but tleee  needed [1].
still impediments. The use of technology aboard ships falls broadly
In broad terms, the paper addresses issues ingludininto four categories, namely: navigation systems,
crewing structures, seafarer qualifications, asl vasl engineering systems, cargo systems, and commuoncati
training and assessment technologies. Specificéily, systems. Traditionally these systems have beetettea
paper examines how some impediments to the efectiv separately, however, as automation and reliabtilaye
use of technology could be resolved to enhanceimproved, these systems have become progressively
economic efficiency and effectiveness. Within the more integrated. Crew members are increasingly
context of both shipboard operations and MET, thg k dependent on technology based systems which require

objectives of the paper are to: them to accurately interpret and use data, mornfier
e Consider the use of technologies; systems, and correctly react to alarms. This surely

« Examine impediments to the effective use of requires a re-evaluation of the roles and skillsttaf

technology; and crew, and the development of appropriate organisati

« Identify potential solutions to enhance the structures to reflect the use of technology absérp.
effective use of technology.
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2.2 Technology in MET A reason why the personnel within the seafaring
industry are reluctant to change is the rigid and

Education is in an era of rapid and sustained ahang authoritative  hierarchical management  structure
and the old paradigms are being replaced by newprevalent in most ships. This is possibly a cargyov
paradigms. The traditional primary medium for from the naval links in the past and a perceiveedn®
knowledge, books, is being rapidly replaced by have absolute obedience to avoid dangers at sea.
information on demand from the internet; learningai However, a number of aircraft crash investigatibage
classroom is being replaced by the capability @rrde  shown that such management structures in highsstres
anywhere; and technology is no longer viewed as ansituations can lead to accidents [4]. This is naeing
expense, rather it is viewed as a differentiatooiagst recognised within the seafaring industry with afésrto
learning providers and is also an important, almostaddress such situations through research targetidge
essential tool for the facilitation of learning dees. and engineroom crew interaction and their effeats o
MET operates in this changing educational enviramme marine accidents [5], resulting in mandated tranin
and, in this respect is no different from othervuers programmes for crew dealing with such scenarios [6]
of education and training services. [2]. To summarise, the crew aboard a ship are

In our present age of continually evolving desktop, compartmentalised by rank, i.e. officers and ratjrand
laptop and tablet computers, smartphones, internetoy function, i.e. deck, engine and catering/hotel.
access and social media, the use of technology inHowever, as shipboard systems are increasingly
learning and teaching presents many challenges. Nointegrated and become more technically complexethe
least of these challenges is finding one’s wayugltothe is some evidence to suggest that the current
maze of information resources and choosing the mostorganisational structure of crews is becoming less
appropriate technology to use to enhance the legrni relevant to the effective operation of many techitc
process. Ten years ago Newhouse [3] suggested, “Wedvanced ships. Put simply, the traditional approac
need to prepare students to learn, work and liveshipboard organisation has failed to keep pace thi¢h
successfully in a knowledge-based, global sociefhé changes being wrought by the increased use of
question for MET is, have we done this, and if nay technology aboard ship. This is not surprising, as

not? shipboard organisational structures reflect a wiédd
traditional approach, however the digital age wiith
3. IMPEDIMENTS TO EFFECTIVE USE sophisticated technology calls for a different agoh.
The shipping industry is a global one, with
3.1 Impediments aboard ship international trade resulting in ships crossingiarat
jurisdictions, each having different and sometime
Unlike other compatible industries, such as the contradicting  requirements. International  trade
aviation industry, the maritime industry tends twlt regulations and shipping laws attempt to create a

on’ to older practices, despite the introductionnefv common set of rules that allow ships to operatéhis
technology. Modern technology has made equipmentotherwise complex environment. Although these rules
and platforms significantly safer and more reliable are developed to meet the needs of all nationsecord,
however on board practices have been slow to adapt in reality they form a series of compromises and
take advantage of these changes, as the crewingoncessions, which usually provides little if arpom
structure, crew competence and training regimes arefor innovation, with most outcomes favouring a
reluctant to modernise and embrace change. Althoughtraditionalist approach where changes are carrigdro
some argue that this is due to the hazardous natuhe stages and small steps in an attempt to gain censen
industry, compare this to the aviation industry vehe and acceptance.

technology has made the flight engineer redundant, The international rules governing seafarer
while most harbour tugs continue to hold on to a certification, competencies and training are defire
dedicated on board engineer. such an agreement, the International Maritime

Such practices beg the questions: Why do we yetOrganisation (IMO) International Convention on
hold on to the old? What prevents us from changing?Standards of Training, Certification and Watchkegpi
Are there internal and/or external factors affegtihese  for Seafarers (STCW) [6], and is reflective of ti@ove
changes? A general perception is that seafarers arsentiments. Thus, the competencies stated in the
traditionalist and function within a highly reguait convention are a compromise between the desirdapta
industry. But the reluctance to change cannot beand change to meet technological advancements,
explained in such a simplistic manner. The indastri environment needs and modern society; and the tweed
surrounding seafarers are changing, ships havegedan accommodate the capabilities and wishes of the vast
significantly, and those servicing the industry éav majorities of the signatories [7]. In some caskes,stated
adapted to weather the economic and social chages. competencies are obsolescent, inappropriate, and/or
cursory glance at the ship building, ship repaigistics, inadequate to deal with modern technology and
and supply industries clearly show transition. This  practices. An example is the increase in
turn has affected the training regimes targetethase electronic/electrical equipment on modern vessa&ls n
sectors, greatly benefiting the employers as wsll a being matched by the associated manning and trainin
employees. There is a significant shift in edwratboth requirements.
upwards as well as in breadth.
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The pathway to achieving the highest certificate of teacher centred learning experiences. Marine
competency is lengthy, as it requires seafarers toadministrations are responsible for the impleméoradf
complete both approved STCW specified training STCW and, in the context of seafarer training, are
programs and sea service [6]. However, just wh#ttés  responsible for approving and auditing training
purpose of sea service and how it is to be condustl institutions including staff, facilities and equipnt, as
defined. Is it to gain experience of real life ghiq; is it well as courses. It is within these systems thadhes
to learn and practice skills which cannot be readil between current education practice and adminig&ati
learned or practiced elsewhere; is it to demoresskills interpretations can be observed [8].
learned; is it tradition; or is it all of these8].[ As previously stated, STCW [6] attempts to define

Whilst there is little dispute over the need foase what seafarers must be able to know/do to be deemed
service experience, there is considerable eviddnce competent. However, STCW is the result of a prooéss
suggest that the quality and purpose of sea seiwinet compromise and is also cumbersome to update. The
taken as seriously as it should be. compromise between traditional and emerging

The competencies within the standards are highly knowledge, skills and technology leads to the assioh
skewed towards the technical attributes, rathemn tha that STCW in its current form has the potential to
providing a proper balance between technical andimpede teaching what is genuinely relevant.
generic skills. Most graduate programmes in dewdop There are a number of reasons for MET not to have
countries place equal value on both set of compaten  fully embrace technology, and in many cases thenéla
[9], however most maritime programmes explicitlguds does not lie purely with the MET providers, as tleeg
on the technical skills, while a few attempt to wds$ the  constrained by the restrictions imposed by marine
generic skills, although most when quizzed struggle administrations and the reluctance of the industry
explain how these skills are delivered, assessed, ostakeholders to change and adapt [12]. Generatitn Z
monitored. Again this is a symptom of inadequately considered to be the most electronically connected
designed competency standards, evident when cothparegeneration having been born into a digital world.
against those in other industries, where many haveHowever, most MET providers are reluctant to embrac
embedded generic attributes, while others clearlyinnovative technologies or strategies, again aecéfin
identify them as mandatory attributes [9]. Although of the perceptions and perceived views within the
many within the seafaring profession would arguat th industry. Unfortunately, this is a double edged slyas
this is not critical to the industry, others wolddg to the reluctance to use technology that is part & th
disagree, stating that generic attributes providelgates  everyday world of the newer generations also asta a

with the knowledge and skills to broaden their honi barrier in attracting and retaining high performing
and seek innovative and modern solutions, essetatial students from these generations.

those willing to encompass new technology and nutho Many MET providers struggle to find the correct
[10]. balance between vocational training and academic

The certificate of competency structure is rooted i education when developing, delivering, and assgssin
history and has served the shipping industry well. seafarer programmes [13]. This stems from diffieslin
However, as ships make greater use of technolégy, i understanding the differences and synergies betibeen
observable that there are significant changesdadles, two, and preconceived ideas of those within theisty
skills and ways that crew carry out their work. dew and MET on what the competencies should be and how
technologies are introduced, the IMO slowly inclside they can be achieved. Knowledge is the underpinning
more and more requirements for certificates of component of competence [10], and MET providers
competency; however little that has become irreleis must use a raft of strategies to impart these ® th
removed. It is postulated that the certificate of students, which should include a mix of tools, inithg
competency structure in its current form is toddritp modern and innovative technology. The provider toas
accommodate the full and effective use of somethink beyond the standard boundaries realising that
technologies. The structure is still predicated the different students learn in different ways.

traditional one size fits all approach. A further impediment can be the IMO model
courses. These are designed asguides for teagbens u
3.2 Impediments in MET which they can build and develop appropriate teaghi

and learning experiences. However, in a number of

A comment by Northage [11] highlights an countries marine administrations have taken the
inconvenient truth, i.e. “Unfortunately proper thang is pedagogically restricting view that the coursesythe
what we have been short of for a very long timealin approve must follow exactly an IMO model courseheT
but a few privileged institutions and for the foréde few highly prescriptive nature of model courses, wHimtus
aboard ships with people aboard in a position ti"do on classroom based, teacher centric learning aed th

Education institutions are moving away from number of hours required to achieve competencéest i
classroom delivery towards the greater use of dgfiv  odds with the competency based approach espoused by
technologies. Teacher centric learning is beingldied STCW 95 [6]. This prescriptive approach also retri
by student centric learning as students utilis@rietogy the use of technology as a means of expandingedgliv
to move away from being passive learners towardggbe methods and enhancing learning outcomes.
active learners. However, many marine administsator Maritime educators and trainers are generally hired
and MET teachers have a conservative view of edutat because of their maritime skill sets and experishaad
and training which is based upon their own limited, reputable MET institutions generally provide soroent
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of training to assist their employees to becomedgoo training [13]. However, the on board environmers ha
teachers. Traditional face-to-face teaching methaats be conducive to such training, with the ship’s apears

be enhanced or replaced by innovative blendedile@rn and crew realising the need to train students aadige
methods which use the right technology to providedy  them with access to the relevant technologies. They
pedagogy. But how many MET institutions provide cannot hide behind ...’that is how we learnt the sdpe
professional development for their employees imdbés or ...'they got to start at the bottom’... to deny hees
and flexible learning techniques, instructionaligesand access to the required technology, systems, or
the use of appropriate technologies to enhance theprogrammes. Not only do operators and crew need to
learning process? Holt et al [14] suggest thatrmation realise the changes in technology and procedungs, b

literacy has been, and remains a fundamental &kill also the changes within the social and generational
educators but digital literacy, as an essentidl, s&istill evaluation processes.
gaining momentum. However, changing the perceptions and attitudes on

Thus it is possible to conclude that MET is board ships alone will fail to achieve the desiteihing
conservative by nature, wrapped up in quasi-legal a objectives if marine administrations are unable tle
administrative constraints, provides limited oppaity legislation, or unwilling due to perceptions, to
for teaching staff to learn/enhance teaching skills accommodate and encourage modern practices. This is
including the use of technology and has a tradition where IMO through appropriate conventions and
teacher centred approach to learning; all of which regulations such as STCW can guide the industry to
reduces its capability to provide what the studentcreate an environment that is conducive to modern

requires, when, where and how it is wanted [2]. training needs, and is adaptive, flexible, andrtoiée to
meet the changing needs of the industry, society,the
4. SOLUTIONS TO ENHANCE THE modern seafarer student [12].

EFFECTIVE USE OF TECHNOLOGY
4.2 Solutions in MET
4.1 Solutions aboard ship
To be educationally sustainable and provide its

A fundamental solution is to devise crewing users with relevant services, education and trginin
structures which better reflect the use of techgywland providers have to successfully negotiate a numier o
focus on what seafarers actually have to do. Thiseducational paradigm shifts, pedagogy and techyolog
willentail a total revision of the organisation,les and challenges. Using technology to improve the quatity
skills of the crew. It will mean that crews on eifént teaching, assessment and feedback in MET institsiii®
ship types may have different organisational stmes, an absolute necessity.
roles and skills. It will also mean that the céctte of For too long, MET providers have hidden behind
competency structure will need to be reorganised tothe regulations to resist change. As stated prelyothe
recognise the wide range of skills which are regpliir  regulations can stifle innovation. Providers, orreno
e.g. shipboard equipment specific skills, vessqlety accurately instructors, tend to favour ‘tried aedted’
specific skills and generic skills. In addition, GW will methods for training seafarers [12]. Whilst new
need to be strengthened to reflect the way in wktieh  technologies are utilised, for example the use of
use of technology can enhance the effectiveness ofimulators, they tend to be used as a tool to eelike
shipboard operations and training, e.g. providéooptto same old curriculum [12]. Providers need to movayaw
integrate within the STCW framework, create mudtipl from this mindset and look at developing training
pathways, etc. focused on the outputs; how do the programmes theet

To identify the changes needed aboard ship, socio-performance competencies and provide the required
technical design techniques are useful as they wiital personal competence? This must be considered in
the interrelatedness of social and technical aspefcan context of the modern society and technology, w@kin
organisation as a whole and emphasise achievenfient cadvantage of the positives, while mitigating the
both excellence in technical performance and qualit negatives.
people's work lives [15]. When considering technology in MET it is

It is important that the global maritime industry important to make the distinction between technplag
develops clear and appropriate competency standards tool, as opposed to a change in the deliveryestya
targeting the roles of the modern seafarer on nmder due to technology [12 & 13]. The latter will cre@sew
ships. It is accepted that a significant numbesiups model, while the former is just tinkering aroundtia¢
across the world are dated or use older technology.edges. MET providers need to look to other compatib
However, the industry has to look forward and prepa industries and learn from their achievements.
the workforce for the future. Thus, STCW must have It is important to recognise the different needs of
clear and targeted competencies for the relevantthe individual learner and provide pathways forirthe
performance outcomes, linked to the appropriate success. Technology plays a major part in the yeung
attributes to enable and assist MET providers teeldg generations and should thus be used to engagevtitam

suitable programmes. the curriculum, rather than looking upon it as a
The technology of today and that on board ships, hindrance or a threat.
together with the technology savvy younger genenati Most of MET is driven by STCW, but Goldberg

offers the industry and MET institutions a numbér o [16] suggests “there is another training comporérith
opportunities to provide innovative education and is largely unregulated and only minimally specifidait
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is arguably just as important to safe operatioessel- equipment and specific vessel types, as well agrgen
specific training. This is the training requiredr feafe skills forms a framework for such a review. Theutts
operations given the unique combination of vessel of a comprehensive review should allow for the son
characteristics, layout, equipment, routines, reuad of the certificate of competency structure and more
corporate policies of the vessel operator. Vegsetific appropriate on board organisational structures, Bost
training has always been critical to safe operatidout importantly, it should allow MET to become far more
in recent years has grown much more so in lighthef  flexible, adopt modern pedagogical practices and
continuously increasing sophistication and compyeaf technology, and provide what is wanted, when it is
modern vessel-based systems. To make matters worsayanted, where it is wanted and how it is wanted.

simply knowing how to operate these sophisticated A further consideration is that MET needs to be
systems is not sufficient. A deeper understandisig i more proactive in its use of technology if the
required in order to facilitate intelligent problesulving effectiveness of teaching and learning is to improv
when the systems are not behaving as expectecdossew Changes to STCW are clearly needed and MET
yet, when interactions between multiple sophistidat institutions have the means to influence these gésn
on-board systems produce unexpected behavioursBoth IAMU and Global MET have observer status at
Crews must be armed with the knowledge necessary tdMO, which presents the opportunity to take a laathe
make an informed analysis and arrive at a logical much needed debate for change. But, is IAMU willing
decision. and able to take a proactive role in leading thechmu

There has been some recognition of this problem byneeded debate on the many challenges facing MET?
the STCW. The best example is recent regulatorngha
for ECDIS training. ECDIS machines are essentially 5. REFERENCES
little computers and training is required in order
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ASSESSMENT OF SITUATION AWARENESS OF STUDENTSBY SPAM: DEVELOPING
QUESTIONS

LOGINOVSKIY VLADIMIR

Admiral Makarov State University of Maritime andand Shipping, Russian Federation

ABSTRACT

In accordance with researches about 70% perceattaidents at sea during recent years occurredodiine ioss of
situation awareness (SA) by Seafarer. The Situadieareness is a part of a total competency of Seafavhich is
included in STCW 78 Convention and Code. The assessof SA is extremely important and should bephg of
MET process in maritime institutions. The paperdesvoted to assessment of situation awareness dérgsi in
accordance with the provisions of STCW 78, as amdnahd which is worded as “obtaining and maintajriine
situation awareness”. The Situation Present AssassriViethod (SPAM) for assessment of SA is described.
Developing the questions to assess SA for studsn&°AM and Leximancer software technique is preskn

Keywords: Human element, situation awareness, STCW 78 Cdowearid Code.

1. INTRODUCTION

Provisions of situation awareness included in
STCW 78 Code by Manila amendments are important in
maritime education and training (MET) of seafaransl
have direct influence on safety, efficiency of ghing
and protection of the marine environment, and floeee
the assessment of SA levels has a great valuedéée
understanding of this field can positively affedtet
process of training of Seafarers and reduce thativeg
influence of Human Element in accidents at sea.

It is quite clear that SA is the substantial portaf
competency of Seafarer [1], but it is also obvithe it
may be one of the most complex parts of it duehto t
high level of dynamics of environment. The student
should understand and use the SA principles froen th
first steps of his/her education and training.

That is why, in this paper we propose two ideas to
start with SA assessment, which can be used fram th

* Level 2 SA — Comprehension of main concdptshe

studied text. It encompasses how students combine,
interpret, store, and retain this information. Le¥&A
reveals a comprehension of the current state and an
ability to make inferences about why some concepts
are related.

Level 3 — Projection of situation, described by the
main concepts - the highest level of SA - incluthes
ability to forecast future situation events andirthe
dynamics. This ability to project from current eten
and dynamics to anticipate future events allows for
timely decision making.

Being guided by functional and logic relations
between text concepts, there is a possibility to
introduce the artificial dynamics into the situatiin
the text space, i.e. to model this dynamics.

In the given case - it can be the forecast of the
alteration of certain concept in text space, ircte
projection in time, i.e. we need to answer the tjoes

very beginning and based on the concept of present “What can happen with the related concepts inéhe t

situation. The first is to include contextual SAarthe
subjects of MET process, based on chess approa&ch, i
based on understanding present situation [2], destr

by the studied texts. The second basic idea is the

following: any text describes some situation by nzeaf
concepts related between them and united by thergken
context. It can be structured and visualized by mae

if to change values of their attributes?”
WHAT ISSPAM?

SPAM is an example of a query technique. The

logic of query technique is that SA is reflectedtire
ability of operator (student) to answer questiobhsut

Leximancer software, which gives the teacher andthe situation they are, or have been controlling or

students the picture of concepts relations (conept
map) for better comprehension of the theme.

managing [2].

Using SPAM techniques[5], slightly modified in

The assessment of SA and training of SA arethis paper, students after they have learned the

interrelated processes. So, the results of SA siIsEIg
can be applied to improve training procedures.

We paraphrase classical definitions [3] of SA leyel
having included the key terms as “the studied textt
“concept” in them. So, in this case the levels &f &n
be defined as follows:

appropriate text, are asked individual questionghm
course of a scenario while performing normal tasks.
According to publication [2], either task-relevaSAA
information is held directly in memory or the loicatt of
this information is held in memory. Therefore, IRAM,

SA is measured as both the number of correct regson

* Level 1 SA — Perception of main concepts from the and the time to answer the question correctly.hf t

studied text. This level
recognition, and identification of significant cauts
within a given text.
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response time will be faster if the student knoweere 3. CONCEPTUAL MAP OF THE TEXT
to find the information.

To separate the effects of workload from SA, the We define thesituation as a combination of key
student is usually asked if he/she is ready fouestion, concepts logically connected between them in spdce
and the question is not asked until the studentomds the text studied by the student, causing a certain
affirmatively to the ready prompt. The time intdrva information picture which induces mental activitytbe
between the ready prompt and the student’s acoeptan student. This picture can be presented visuallynbgns
is taken as a measure of workload, §égure 1.The of a conceptual map.
guestions must be presented in a manner to bestensi The principle of construction of a conceptual map i
with the text. presented in Figure 2.

Concept
Word '
/ Theme
/ Concept '
/|
Concept

‘Workload assessment SA assessment

1 Readiness
o accept
question

Answer tc
question

SA question
presented

‘Warning signal

\ 4

\ 4

Figure 1 lllustration of SPAM technique

Here { is time to assess the workload andstSA
assessment.

Briefly, following [2], students are presented Word
gueries about the situation described in the tditevthe
situation remains present and while they contirughé Figure 2 Leximancer concept map construction

primary task. Response time in addition to accuracy
recorded. Response time should vary with the lefel
SA. For example, if the student has an answer ¢o0 th
guery in active memory, response time should betsho
If the student needs some evaluation of the pdaticu
value, then response time should be slower. $tiller
would be a student who did not know where to look f

The information is displayed by means of a
conceptual map that provides an overview of the
material, represents the main concepts containéainwi
the text. Their relations are also presented. déssumed
here as an equivalent of chess situation.

A map produced by Leximancer software for
Chapter 1 “Introduction to Marine Navigation” [4% i

an answer. —
. . . shown in Figure 3.
The technique is intended to measure g
comprehension when the situation remains present. Ships

Frozen chess situation can help us to construdt kincl
of query. In principle, in the paper we proposede text
as an equivalent to present chess situation andanot
assess the workload by t

SA assessment within the limits of the concreté tex Nautigh]
fits the ideology of open-book exam, i.e. the shideas
the studied text, which is at his/her hand and wsa it
while answering questions. Moreover, according t0  Greatcick
SPAM ideology, the student should carry out anktas Pl o

L4 Quadrani

Compass

Po ara“s

. . i Diffe f latitud

related to the studied material, but here we wal b Laigdc @@ e
. . . arglic|
limited only to an assessment of the studied text. Euator ™ @M o

There are some techniques of assessment of SA | rice o :

. . ength @ Difference of longitude

levels, but we use the SPAM technique for the foilg Mo ongin® COR  ®Rlumb i
reasons [2] Enslc..a @ “Prime mendian

« SPAM’s use of response time promises to provide e

more statistically sensitive measure rather than Figure 3 Leximancer conceptual map for Chapter 1[4]
accuracy as is usually the case when both accuaraty
speed are recorded in the same cognitive task.
« SPAM’s use of response time allows researchers to ~ Following [2], we philosophically compare a
assess when it succeeds rather than only wheilsit fa ~ Situation which is caused by the text with a chess
« SPAM is consistent with the pre-theoretical positio ~Situation which is described by relative positianiof
that understanding of a situation is best accoretls ~ Pieces. In other words, we put in conformity thesh
when the situation is present and the operatod¢si) situation, which induces the player to certainawj and
is engaged. a situation constructed by concepts of the textickwh
In a lot of cases, it may be more efficient to know also induces the student to certain mental activity
where to find information, than it would be to use For example, the relevant SA questions that can be
limited cognitive resources to remember it. put to chess player to assess if he/she is awafeof

“Introduction to Marine Navigation”
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present situation are [2]:

Level 1 SA: Where is the white queen?

Level 2 SA: What piece is the white bishop attagRin
Level 3 SA: What piece can white move to pin black’
rook?

changes as a vessel yaws back and forth across the
course due to sea, wind, and steering eBearing (B,

Brg.) is the direction of one terrestrial point from
another, expressed aangular distance from 000°
(North) clockwise through 360°. When measured

The analogical questions for the text can be asthrough 90° or 180° from eithemorth or south it is

follows:

Level 1 SA: Show the key concepts in the text yaueh
learned;

Level 2 SA: Are there any contextual relations hestw
concept 1 and concept 2 in the text?

Level 3 SA: If some attributes of concept 1 arerald,
how does it affect the concept 2?

calledbearing anglgB).”, [4].

This concept also locates very close to the concept
Heading It means that they are also contextually similar,
that is why SA assessment questions can be thesgasi
like in the first case.

The next pair of concepts locates at longer digtanc
on the conceptual map due to their contextual icalat

When the student has learnt the text and perceivedand are more complex and less specified; that istivh
the conceptual map, his/her self assessment pmsitiv understanding of these relations requests moreloamntk

results can be as follows:
* | can identify the main concepts in the text.
« | understand the relations between these concepts.
» | can predict changes in the attributes of a aertai
concept if the attributes of others are changed.
Having applied the Leximancer software for
Chapter 1[4] “Introduction to Marine Navigation”s @an

The following extracts from the text were used by
Leximancer to produce the relation springs between
conceptHeadingandMiddle Latitude
Heading and Middle Latitude

Text selection 3: “Do not confuskleading and
Course Heading constantly changes as a vessel yaws
back and forth across the course due to sea, \aimd,

example, we have received the conceptual map wheresteering error”, [4]. The concepliddle Latitudedoes

the concept Heading is statistically and contekgual
linked with some other ones, Figure 3. Map shoves th
relative location of concepts of the text and dedithe
certain contextual situation. Statistical relatiangsting

between concepts are marked by springs of various®

lengths. The closer the concepts locate to eaddr,atie
more similar they are contextually. It gives thadieer a
key for designing questions of various complexjties
using also the hidden intra-text information.

Below there is a possibility to compare some text
selections, which includes the concéfgadingwith the
locations of appropriate concepts relatedHgadingon
the map:

Concepts: Heading and Relative Bearing

Text selection 1: “ARelative Bearings measured
relative to the ship's heading from 000° (dead dhea
clockwise through 360°. However, it is sometimes
conveniently measured right or left from 0° at #hép's
head through 180°. This is particularly true whemg
the table foDistanceof an Object by Two Bearings. To
convert aRelative Bearingto a True Bearing add the
True Heading True Bearing = Relative Bearing + True
Headind, [4]. The spring between these two concepts is
short, and the relation between them is directsamgple.

So, the questions for SA assessment can be the

following:

» Show me where in the text you can find the term
Heading(SA1l)

» Can you find the relations between two text corgept
asHeadingandRelative BearindSA2)?

e The ship is moving but th&elative Bearingto the

not exist in this text selection, but Leximancegntfied
the link, which means that there are relations betw
these concepts.

Possible questions:

Show the conceptdeadingandMiddle latitudein the
text (SA1)

« |Is it possible to identify their relations? (SA2)

If to peruse the text, the logical chain can beniified

between these concepts. This chainHsading —

Course - Difference of Latitude - Difference of

Longitude — Departure - Mid LatitudélereDeparture

is the connecting link. Why not it looks like a eke

combination? The third question might be as follows
« How will the Course (Headingdf the ship be altering
if Difference of Latituddetween two consequent way
points is approaching td"D (SA3).

More complex relations between the concepts
Heading and Middle Latitude were identified by
Leximancer in text selection 4: “The sailings refer
various methods of mathematically determining
course, distanceand position. They have a history
almost as old as mathematics itself. Thales,
Hipparchus, Napier, Wright, and others contribitesl
formulas that permit computation ofourse and
distanceby plane, traverse, parallehiddle latitude
Mercator, and great circle sailings.” Try to puteth
guestions using SA approach for above concepts.
The next selections were automatically identifigd b
Leximancer to show the complex relations between th
conceptHeadingandDifference of Longitude
Concepts: Heading and Difference of Longitude

Text selection 5:“Heading (Hdg., SH) is the

lighthouse is constant, what can you say about theDirection in which a vessel is pointed, expressed as

value ofTrue Heading(SA3)?
Concepts: Heading and True Bearing
Text selection 2: Meading (Hdg., SH) is the
direction in which a vessel is pointed, expressed a
angular distance from 000° clockwise through 3@D3.
not confuseHeading and Course Heading constantly
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Angular Distancdrom 000° clockwise through 360°. Do
not confuseHeading and Course Heading constantly
changes as a vessel yaws back and forth across the
Coursedue to sea, wind, and steering er®earing (B,
Brg.) is theDirection of one terrestrial point from
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another, expressed a&ngular Distance from 000°
(North) clockwise through 360°. When measured
through 90° or 180° from eitheMorth or South it is
calledBearing Anglg(B), [4]".

The contextual chain here Keading — Course -
Difference of Latitude - Difference of Longitude.

Text selection 6: “TheDifference of Longitude
(DLo) between two places is the shortmrc of the
parallel or the smalleangle at the pole between the
meridians of the two places. If both places aretlmn
same side gast or wes) of Greenwich, DLo is the
numerical difference of thiengitudesof the two places;
if on opposite sides, DLo is the numerical sum ssle

4. CONCLUSIONS

this exceeds 180°, when it is 360° minus the suhe T
distance between two meridians at any parallel of
latitude, expressed in distance units, usually nautical
miles, is called departure (p, Dep.). It represents
distancemade goodkastor westas a craft proceeds from
one point to another. Its numerical value betweey a
two meridiansdecreases with increaséatitude, while
DLo is numerically the same at afatitude Either DLo
or p may be designatedast (E) or west (W) when
appropriate” [4].

Try to find common words in text selections 5 and
6, which help you to make three SA queries.

5. REFERENCES

The importance to develop and research the SA[1] LOGINOVSKY, V., Situation awareness is a new
assessment techniques in MET is obvious and SPAM inprovision of STCW 78, as amendé&ipceedings of 13

this case, by our opinion, has some advantages:

SPAM is the measuring tool and it gives the chance
assess the levels of SA quantitatively and objebtiv

By means of SPAM the additional information to
correctness and accuracy of student answers
assessed. It is-tthe time between question presented
and student answer.

The SPAM assessment
statistical processing and can be applied
improvement of MET procedures.

Application of Leximancer software allows easily to
create a conceptual map of the text. It gives théent
an opportunity to observe the basic concepts, alakh
the teacher to design SA set of questions designed
these concepts. The Leximancer software is atcti
tool for designing the open-book SA exam question
based on several texts.

for

S
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ELECTRO-TECHNICAL OFFICER TRAINING FOR THE MODERN ERA

'MANCILLA E. TERRANCE, “GREEN SCOTT

L2California Maritime Academy, USA

ABSTRACT

This paper addresses new requirements foEtbetro-Technical Officecurriculum, as defined in the provisions
of Regulation Ill/6of the 2010 Manila Conference regarding the Internatio@anvention on Standards of Training,
Certification and Watch keeping for Seafarers (STC8¢ well as training in major additional categories the
Electro-Technical Officer'sole in mission critical marine applications in theeas of electrical power plants, data
acquisition/control, satellite/radio communicatipnsultiple high speed digital communications, natign and radar

applications. Although the need for an officer ned and

qualified to deal with the ever increasiogplexity of

systems aboard modern vessels has existed for yearg, the standards set at the Manila Conferasroeafized the
framework of training, which should be implemenfed such officers. The emphasis of this paper igxplore and

identify the training and skills that an optimum

Keywords:. Electro-Technical Officer, training curriculum,

1. INTRODUCTION

Shipboard systems have evolved from relatively
simple electrical and electromechanical systenmmaoce
advanced propulsion, control, telecommunicationd an
radar systems requiring very specialized trainingai
variety of technical areas. The industry has redpdrto
these needs by creating a new rating calledElketro-
Technical Officer These officers will equip the Engine
Department with new skills needed for mission caiti
applications.

This paper documents the curriculums currently
proposed at the California Maritime Academy to addr
industry needs by creating and implementing the
following two majors.

1.1. Electrical and Computer Engineering Technology
major

eBfro-Technical Officer training program requires.

20Manila Conference (STCW) provisions.

2. ELECTROTECHNICAL OFFICER -
STANDARDS OF TRAINING, CERTIFICATION
AND WATCHKEEPING

Per IMO Circular Letter STCW/CONF.2/33
outlining the Conference of Parties to the International
Convention on Standards of Training, Certificatiand
Watch keeping for Seafarers, 1978-Agenda item10
1 July 2010 [1]Regulation 111/6:

Mandatory Minimum Requirements for Certification of
Electro-Technical Officers.

(1) Every electro-technical officer serving on aase
going ship powered by main propulsion machinery of
750 KW propulsion power or more shall hold a
certificate of competency.

(2) Every candidate for the certification shall —

1. Be not less than 18 years of age on the last dat
application.

2. Have completed not less than 12 months of cadbin

This is a non-licensed track deSigned to addreSSWorkshop skills training and approved sea gomg/m

shore-side engineering needs, as well as non-mariti
industry applications in the automation, electrenic
computer and aerospace/defense industries.

of which not less than 6 months shall be seagangce
as part of an approved training program which meets

It isthe requirements of section A-Ill/6 of the STCWecod

currently designed to be a 120 semester-unit progra and is documented in an approved training recordko
Because this major does not require USCG or STCWor otherwise not less than 36 months of the comtbine

compliance, it will be implemented only with the
California State University system approval.

1.2. Electro-Technical Officer major

Upon implementation of the Electrical and
Computer Engineering Technology major and the ldnite
States of America adoption of STCW guidelines for
Electro-Technical Officers, the California Maritime
Academy will launch an Electro-Technical Officer
major. Our efforts in this regard will be the bagisthis
paper.
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workshop skills training and approved seagoing ®erv
of which not less than 30 months shall be seagoing
service in the engine department.

3. Have completed approved education and trainind a
meet the standard of competence specified in seétio
111/6 of the STCW Code.

4. Meet the standard of competence specifieddticse
A-VI/1, paragraph 2, section A-VI/2, paragraphsl4t
section A-VI/3, paragraphs 1 to 4 and section AdVI/
paragraphs 1 to 3 of the STCW Code.

(3) Every Party shall compare the standard of
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competence which it required of electro-technical 3. ADOPTION OF ELECTRO-TECHNICAL

officers for certificates issued before 1 Januabdi2 OFFICER RATING IN THE UNITED STATES OF

with those specified for the certificate in sectiisll/6 AMERICA

of the STCW Code, and shall determine the need for

requiring those personnel to update their qualifioas. Current plans for implementation in the USA are

(4) Seafarers may be considered by the Party tee hav determined by the United States Coast Guard (USCG)

met the requirements of this regulation if they éhav and the Department of Homeland Security.

served in a relevant capacity on board a ship for a The IMO started a comprehensive review of the

period of not less than 12 months within the lastys  entire STCW Convention and Code in 2007. The IMO

months preceding the entry into force of this ragah adopted amendments from this review on June 25) 201

for that Party and meet the standard of competencein Manila Philippines. These amendments went into

specified in Section A-l11/6 of the STCW Code. force January 1, 2012. On August 1, 2011, the Wdnite

(5) Notwithstanding the above requirements of States Coast Guard published the Supplemental &otic

paragraph 1 to 4, a suitably qualified person may b of Proposed Rulemaking (SNPR) which proposed

considered by a Party to be able to perform certain implementation of all STCW amendments, and changes

functions of section A-llI/6. to domestic endorsements. A timeline for that gilia
shown in Figure 1. Implementation in the Unitedt&ta
will be driven by the final STCW rulemaking and
associated policies.

STCW:2010 Manila Amendments & Implementation Dates
Jan 2012 Jan 2013 Jan 2013 Jan 2014 Jan 2017

New entrants
commencing
. training are
Optional requiredto do
s0. IAW the new
The 2010 standards.
Manila
Amendments
enterinto

force. Governments may continue to renew and revalidate STCW

pre-1January 2012 certificates and endorsements and certificates
may continue to issue, recognize, and endorse must be
certificate sIAW the provisions of the Convention issued.
which applied immediately priorto 1 January 2012in 1AW 2010
respectforthose seafarers who commenced training standards for
immediately priorto LJuly 2013, all seafarers.

New Training Standards Newr Training Standards

Mandatory

Training and
certification
may continue
inaccordance
with 1AW
STCW 95,

Same

governments
may begin to
introduce
new
standards.

New
minimum rest
hours
enforced.

Mandatory
Security
Training

1AW Manila

Amendments

Medical
Cartificates
must be
issued.
1AW 2010
standards.

Figure 1 2010 Manila Amendments and ImplementaDates [2]

4. KEY KNOWLEDGE AREAS FOR ELECTRO-
TECHNICAL OFFICER TRAINING

Any training must provide expertise in these areas.
Table 1addresses the key seven knowledge areas we
consider relevant and essential. All courses should

The duties of an Electro-Technical Officer can be include comprehensive laboratories to complement
varied, but will require a high degree of technical theory whenever possible. Detailed explanation h&f t
competence with emphasis on matters pertaining tocurriculum contents and goals are provided below.
electrical, electronic, automation and softwareeéss
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Tablel. Electro-Technical Officer Knowledge Areas

KNOWLEDGE TOPIC APPLICATIONS
AREA
1. Basic Electrical Circuitd - DC Circuit Theory Foundation for all electrical and electronig
- AC Circuit Theory applications
2. Electro-Mechanical - AC/DC Motors Winches, elevators, compressors,
Machinery pumps, ventilation systems, propulsion
systems, and other auxiliary machinery and
equipment
- AC/DC Generators
- Power Electronics Ship power and propulsion systems
- Motor Controllers Regulation and control of machine speed$,
power, voltage and currents
3. Electronics - Analog & Digital Solid Statg Electro-mechanical, data acquisition/ contrgl,
Technology and networking systems.

Used extensively in telecommunications and
radar systems.

4. Automation - Instrumentation and Hardware and software needed to acquire data
Automation and control shipboard systems.
5. Networking - Computer Networking Transfer of computer-generated informatign
Technology within and outside a ship.
6. RF/MW - RF/MW Technology Transmission and reception of all shipboaid
Telecommunications - Radio and Satelkt communications, navigation, satellite and
and Radar Technology radar systems.
- Radar Technology
7. GMDSS - Operation and Repair Shipboard raditesys
4.1. Knowledge Area 1: Basic Electrical Circuits Three-phase circuit theory and basics of power

electronic devices as they apply to speed conteofiach
A Basic Electrical Circuitscourse must cover AC as Variable Frequency Drives (VFDs) are a key
and DC electric circuits. It is the foundation ceeirfor competency  for understanding state-of-the-art
all advanced studies in electricity and electranics machinery.
Learning goals for the course should include preficy

in: 4.3. Knowledge Area 3: Electronics

- analyzing simple AC and DC circuits using network

reduction, mesh and node analysis; An Electronics course covers the basics of
- using the Thévenin and Norton Equivalent circuits electronic theory and devices. Course goals inclale
to model real voltage and current sources; understanding of:

- creating and using phasor representations of- theory and operation of diodes, Bipolar Junction
sinusoidal voltages and currents; Transistor (BJT) and Metal Oxide Semiconductordd-ie
- calculating apparent, real and reactive power and  Effect Transistor (MOS FET) technologies;

power factor in AC circuits; - two port devices, transfer functions and filtering;

- determining circuit modifications to adjust circuit - numbering systems, Boolean logic and digital
power factor. devices.

An advanced course includes the basics of

4.2. Knowledge Area 2: Electro-Mechanical Machinery microprocessors, embedded systems and basic
programming as applied to robotics. In preparafnm

An Electro-Mechanical Machinencourse covers the Instrumentation and Automation courses, a basic

fundamentals of: course on physical measurements, sensors and @stuat
- magnetism, magnetic flux and transformers; is to be included in the curriculum.

- principles and operation of series, shunt, and

compound DC generators and motors; 4.4. Knowledge Area 4: Automation

- single phase and three phase AC generators,

synchronous and induction motors; Automationcourses build on the knowledge gained

- DC and AC motor controllers, and stepper motors. in previous electrical courses. The goals of a s®un
The understanding of system protective devices andBasic Instrumentatiomclude:
safety is a core requirement of the course.
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- instrumentation devices and their uses in - basic understanding of RF and Microwave theory

monitoring processes; and measurement techniques;

- instrumentation and sensors used for measuring- understanding of the differences between lower

temperature, pressure, level, flow, position andiono frequency measurement methodology and higher
Other types of analytical measurements are intrinsi frequency techniques;

to all automation systems, and are therefore ptedeas - complete briefing on safety issues pertaining to

fundamental subjects. Further key components of thehigher frequency and higher power applications .

curriculum are:

- principles of signal conditioning including 4.7.Knowledge Area 7: GMDSS Operation and Repair

operational-amplifier applications, filtering, amaltions

to pneumatic systems and digital signal conditignin The Global Maritime Distress Safety System

- an emphasis on how instrumentation relates to(GMDSS) Operation and Repaiourse includes:

modern data acquisition and control Systems; - use of a marine VHF radiO, the Maritime Mobile

- discussion of optimization of measurements in each Service and the Maritime Mobile Satellite SerVice;

relevant area. - theoretical knowledge of equipment compliance,
An advanced Automation course includes €lectronic communications systems, calling proceslur

applications in power plants, engineering processed  distress alerting techniques, and marine safety

manufacturing processes leading to an understarafing information;

modern control systems. Important for the undettan - overall knowledge of the system, and modular
of closed loop controlled systems is knowledgehef t approaches to its repair.
principles of analog and digital control systems, The course should lead to FCC licensingNtarine
measurement methods and actuator devices.Radio Operator Permit(Element 1) and th&MDSS
Proportional Plus Integral Plus Derivative (PIDntol ~ Operator’s Licens¢Element 7).
applications as well as Programmable Logic Cordrsll
(PLC’s) are included in the course. 5. ELECTRO-TECHNICAL OFFICER
CURRICULUM AT THE CALIFORNIA

4.5. Knowledge Area 5: Networking MARITIME ACADEMY

Networking as it applies to telecommunications The adoption of the Electro-Technical Officer

systems and computer networks is an importamcurriculum at The California Maritime Academy will
foundation for the understanding of communications dépend on the U.S. Government’s implementatioref t
systems. ANetworking course includes the basics of 2019 Manila Convention Am_endments. The California
signal conversion methods, sampling, quantizapoise Maritime Aca_\demy plans to incorporate the knowled_ge
modulation techniques, error analysis methods,taligi &'€a8s mentioned above into the current Marine
modulation techniques, encoding schemes, dataEngineering Technology curriculum and create an
transmission methods, Open System InterconnectionEl€ctro-Technical Officer major.

model (OSI), frame transmission methods, multipigxi

low-speed channels, Local Area Network (LAN), 6. CONCLUSIONS

Transmission Control Protocol/ Internet Protocol . . , -
(TCP/IP), Ethermet and IEEE 802 networking A variety of Electro-Technical Officer training
technoloéy Course goals include: programs have been implemented throughout the world

- understanding of Pulse Code Modulation (PCM), Each _has i_ts own merits, and all _dp a fine job in
Delta Modulation and the transmission of digitajrgils  Providing skilled graduates to the maritime indysirhe
over analog media: California Maritime Academy’s approach aims to ¢eea

- error detection, correction and analysis; a solid foundation in those pertinent technologgaar

- Open Systems Interconnection (OSI) network ':_f;at form thg basis of ﬁn engmeeleng _techmcalrehag f
model, network architecture and protocol; owever, due to the ever-changing nature o

: technological innovation, it is ultimately the
- Local Area Network (LAN) technologies e ’ . .
( ) g responsibility of each Electro-Technical Officer to

4.6. Knowledge Area 6: RF/MW Telecommunications ponstantly stay -abrea_st gf new tgchnologiQs, and
and Radar incorporate them in their daily work. Life-long teing
is a skill that must be acquired as a student am in

Many marine wireless applications use Radio Practice throughout a working career. Employeewels
Frequency (RF) and Microwave (MW) frequencies_ A as employers should encourage and facilitate tfiste
thorough understanding of this knowledge area isin their work place.
fundamental for telecommunications and radar
applications. The course includes: 7. REFERENCES
- generation and transmission of signals;
- a survey of modern RF/Microwave applications,
including radio, radar, terrestrial and satellite
communication systems;

Course goals include:

[1] IMO Circular Letter STCW/CONF.2/33 outliningeh
Conference of Parties to the International Convemibn
Standards of Training, Certification and Watch kiegp
for Seafarers, 1978-Agenda item2010.

[2] SNPRM Docket IDUSCG-2004-17914.
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RESEARCH OF HYDRODYNAMIC LOADINGS AT IMMERSING
OF SECTIONALLY FLAT BOTTOM CONTOURS

'MAYBORODA N. ALEXANDER, ?NIKITIN W. PAVEL
L2Kyiv State Maritime Academy, Ukraine

ABSTRACT

The present paper is devoted to the constructionoofinear unsteady hydrodynamics mathematical mofie
bodies during interaction with free water surfathe using of vortex sheets method is supposed.ed/ettirface of
bottom and free fluid surface are represented byexasheets. The fluid perturbed motion velocitydescribed by
means of integral in Cauchy form and singular-irtbégequation for bottom vortex density is constedgct The
mathematical model of ship waves is constructedrier to determine the free surface vortex den3ibe summary
and distributed loads as well as the laws of matifor the wedges of infinite and finite mass ardaoted and
compared with known experimental and theoreticaults. Numerical experiment results on base of ogmi
mathematical model may be taken as scientific bfasishe prediction of slamming loads and desigh&igh-speed
ships.

Keywords: immersing of bottom, mathematical modeling of hgignamic loadings, vortex sheets method.

1. INTRODUCTION As generally free boundary is not a stream-surface,
points of boundary the equation of the Euler shddd

Many tasks of modern hydrodynamics are bound to fulfilled. The kinematical condition on free boumgas

driving of bodies in a fluid with free boundarighe provided with its moving together with fluid patés.

form which one is d_etermlned during soll_Jt_|0n and on The fluid velocity is final in all points ofS_L(t)

which one the nonlinear boundary conditions should o )

satisfy in a general case. The known research ofi su (9eneralization of the Chaplygin-Joukovsky pose)lat

of nonlinear hydrodynamic parameters of bodieshef t ©Of & velocity circulation on an arbitrary fluid d¢ine

complicated form intersecting a free surface of a including area of disturbed motion.

weighty fluid is important for the majority of teaical

applications. 3. MATHEMATICAL MODEL
To the given paper the nonlinear non-stationary )
mathematical model and results of numerical researc Let us represent boundary of a fluid

of imbedding of wedges of infinite width is desaib S=§0 9, §00 §by a surface vortex pattern
The matching with known designed and experimental r r r r
data is given. 7( )={V1(51),V2(32),V3(S )}

When determining a velocity potential of disturbed
2. FORMULATION OF PROBLEM motion in an upper half-space, we shall receivecigpe

) ] _analog of the Sohotsky formulas
Let us assume that non viscous incompressible

fluid is posed in a lower half-space with boundary Vrv+ (§<, t) - \5\/‘ (rx, t) = {,()r( t) x F]( l;(, t) ;

which consists of a wetted part of a b(ﬁ)( t), r élt ‘ r glt
7t x(x=<)
isobaric free surfaceS, ( t) and hydrodynamic body \,\/*' (§<, t) - 5\/‘ (';g t) = 1 3 ds
2 r
wake S3 ( t) O %( 9 Not upsetting a generality it is S ‘X -¢
possible to suppose the known law of motion, iniclgd e r N .
deformation, of a body and to consider the non- Where W- (X’ t) — limiting values of a fluid

stationary flow with the given initial form of free perturbation velocity at tendency of a point x ®
boundary and wetted part of a body at a contadt dfya
fluid.

A field of perturbation velocities in internal péén  — external in relation to a fluid a normal &
of a fluid is potential on a Lagrange's theorem. A

condition of impenetrability is satisfied oSl( t) and a

[/l
accordingly from an upper (lower) half-spad’e(x, t)

r—,r
It is possible to determine the module (X, t) of

velocity on SZ from the Cauchy—Lagrange integral, and

dynamic condition of isobar is satisfied & ( t) : its direction can by determined from the analydishe
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Euler equation due to orthogonality of a pressure A impenetrability condition of a wetted part of
gradient to isobaric free surface. In particulataagent a body and the Sohotsky formulas in view of continu

component of fluid velocity onSZ is collinear with of normal velocity component on free surfaﬁg allow
projection of the acceleration due to gravity g émeir to construct the system of the singular integro-
directions coincide for falling sides of surfacedaare differential equations for definition of vortex e

opposite — for rising sides. This outcome is comied to density and forms of free surface, the wake andtuy
kinematics of Gerstner waves. wetted surface.

I ()5 Doseab(bob(%y, k080

ro e
S ‘x -&
r rrr 7(£’t)x({(_£)ds+59n(wn X t)r r 2
yz(x t)—2n(x,t) (E- nn) I T3 Ox [ (D) = (W (% )= (D) -
_ o nx g 2
S X—=¢
1
r I e
=2(&x,t)+ gh(x, 1) ]2 =v(D},  xOS,(9;
dx _ 1 ( )x( gIr) 1r ror r .
d_:4_J' 3 dS—Ey(x t)xn(x t)= v(9, x 0 S, (9,
s [x=¢]
whereV(t) — velocity of an origin of body coordinates; The numerical implementation of an offered
' _ _ mathematical model was realized by a method of
Vl(X, t) — velocity of points of a body surfac&;; discrete vortexes on algorithm of iterative

1 . ) . approximation. At build-up of vortex model of a vest
h(X, t) — perturbation of free surfacSz, E — unit surface of a body and wake the requirements of the
matrix; (E — IEIET) — operator of projection of a vector Thomson and Helmholtz theorems were satisfied. The

on a surface, the multiplying on the transposedmabr spray jets were simulated by additional vortexesain

rT water-line  neighbourhood under the Joukovsky
vector N is understood in sense of multiplying of scheme [9] for obtaining solution with restrictexhd in
matrixes; the point marks a local derivative onetim a spray zone. The indispensable methodical resesuath
the calculating scheme of a wetted surface were
4., NUMERICAL IMPLEMENTATION OF conducted. At small trajectory corners of a body
MATHEMATICAL MODEL splashdown the rediscretization of a diving timepsivas
envisioned.
At numerical implementation of a mathematical It is known that the considered task with the atiti

model the integrals are conversed to multivariate data (Cauchy problem) for an unlimited time slisellr
integrals such as the Cauchy [4], many propertiesconditioned because of instability of free vortex
which one are generalization of known outcomes of asurfaces [10]. Conditionally corrected numerical

one-dimensional case [5]. Let's suppose surfaSgs implementation of a mathematical model was obtained
' due to special regularization ways.

and SZ piecewise smooth on Lyapunov, admitting At first, usage of a mathematical formalism of the
only lines of angular points (location of a sprayion a  theory of integrals such as the Cauchy, allows

. . considering zero vortex sheets density in free aserf
water ImeSl n % keel both bilges on a bOdﬁl and angular points and ensures its stability. Seconttly,

nonlinear wave crests 0152 Possible zones of so-x long processes of interaction of a body with fredece,
called out-of-limit nonlinearity (cusp and collapse N particular, at diving, it turned out necessarnekecute
points of wave crests, free jets etc.) thereby arethe Courant-Friedrichs—Levi condition [11] and in

eliminated from reviewing. appropriate way to distort the calculating scheme.
Postulating continuity of a velocity field shall The form and sizes of a body wetted surface can

demand vanishing of density of integrals such asciya ~ here noticeably vary as against the conventiorsiistaf

on lines of angular points, that corresponds céibn hydrodynamics. That not only adds nonlinearity to a

edge as Sommerfeld [6] for keel both bilges on dybo formulation, but also considerably complicates the

Sl and indirectly reflects collapse of nonlinear wave solution of task. In particular, conformity of ptsnat
y P finite-difference calculation of a local derivativef

and free jets orSZ. On a part ofawater-linﬁ N % potential can be ensured only at usage of an affine
the appearance of spray jets is generally possibi similarity with a current characteristic size ofwetted

speed in which ones is finite [7]. The tops of théats surface. Besides, at calculation of non-statiorleads
are angular points; it is possible and indefinit@ynote. ~ ©N @ body it is necessary to allow for rapidityvestted

Density of an integral such as the Cauchy in thésn a Surface change. In some cases it appears to expedie
should vanish [8]. We shall consider that vortegets ~ consideration of an integral of the Cauchy-Lagrange

density is satisfied the Gelder condition.
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moving axis, bound with a characteristic point of a
water-line.
5. CALCULATIONS

With the purpose of testing of a mathematical
model

B
CpV2 *
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*
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% =« —Zhao&Faltinsen
- = —\Wagner
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\ —Pierson [13]
\*
10 ‘\
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Figure 1 The calculation results of resistancedmt
wedges with different deadrise argle

the known non-stationary tasks about a start afirg
(Wagner's task) and vertical diving of a plate with
constant velocity and trim angle were considered.

The calculation results of a gliding were compated
precise Sedov's solution for a weightless fluid. In
calculation, the rarefaction in an after-body ae th
beginning of gliding is obtained, what was the@asty.

forecasted by Wagner and was watched by Sokolyansky

and Malyarova in experiments of CAHI. The calcuati
results of a plate diving are satisfactorily agresith
experiment of Shorigin (CAHI). For forward edge af

plate a rarefaction area also is detected

The task about a gliding of a deformable plate
making elastic vibrations was considered. The time
dependences of coefficients of normal force, moment
position of pressure center and pressure distahuin a
plate for different parameters of oscillations tained.
Vertical diving of symmetric wedges with different
deadrise angles was considered. The calculatiartses
of resistance force and pressure distribution aindi
with constant velocity are shown on Figure 1 and
Figure 2, in comparison to known theoretical estioms
for a weightless fluid.
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Figure 2 The calculation results of pressure
distribution on a wedge with deadrise angles

B =20°

The task about a diving wedge of a final mass was
solved at final Froude numbers. The integral and
distributed hydrodynamic loads, and also law of iorot
for different deadrise angles were calculated. fEseailts

of calculation of overloa, and law H (t) of diving

for a wedge with a deadrise ang@, linear mass
density112 kg/mand initial velocity 2.44 m/< in

comparison to the experimental data of Shorigir] firé

shown in Figure 3. As in experiment the law/(t) of

H,mm
H_x-]
Y n, 1 g7
4140 XCINL X
XX X>‘>(
3 x x/x x\
2120 A Xx’ X
x X
1] xxx Nx
0
0 0.00% 0.010 0.01% 0.020 t,s

Figure 3 Diving of a wedge with finite mass:
points— experiment of Shorigin [14
diving (decryption of high-speed filming) was most
authentically defined, the satisfactory coordinatigith
it demonstrates that the calculated overload isnddf
more precisely than in physical experiment.
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Diving velocity

v
Py Pressure on free boundary of a fluid
p Mass density of a fluid
Py Resistance force of a wedge
H Imbedding a wedge
G Weight of a wedge
Ny  Overload n, =R,/ G
c Wetted half-width of a wedge
S Deadrise angle of a wedge
C Pressure coefficient

" ¢, = I VP 12

p (p' @ ) pv
6. CONCLUSION

The built mathematical model can be applied for
definition of loads with the purpose of an estiroatbf
fastness and dynamics of bodies interacting witlea
surface of a fluid.
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HEAT TRANSFER AND ENTROPY ANALYSISASTOPICSDELIVERED TO FUTURE
MARINE ENGINEERS GRADUATING IN CMU

MEMET FEIZA
Constanta Maritime University, Romania
ABSTRACT

Students enrolled in Constanta Maritime Univergi®MU) / Naval Electromechanics Faculty are dealwith
heat transfer mechanisms combined with entropyyaisl during Undergraduate (Thermodynamics) and tdfas
Studies Programs (Optimizing of Thermal and Refagen Plants).

Real processes, including thus the ones occurnmbaard the ship, are irreversible process, intigethermal
systems being produced entropy. This irreversibbelpction of entropy inside the systems is accongubhy the loss
of potential work. This is an important statemeatdwuse it permits the determination of efficienegréase in any
particular case. Heat transfer is a typical irrsi@e process. Conduction heat transfer probleraseacountered in
many engineering applications on board the ship.

This paper deals with entropy generation during raasfer through a plane wall, being presentegs@xposed
to students enrolled in Master Specialization chllddvanced Technologies of Electromechanic Engimeg. This
knowledge will permit to future marine engineerdb®able to deal with problems related to desigimopation.

Keywords. entropy generation, conduction, Master course.

1. INTRODUCTION the goals of this Master course is to supply infation
regarding solving problems related to entropy gatien

Entropy generation and its minimization have been which should be minimised in order to arrive toioptm

seen as an effective tool used to improve the heatexchange design.

performance of any heat transfer process. Skiksifip To be able to deal with this topic are needed

to entropy generation investigation are gained by concepts delivered during courses of Thermodynamics

students enrolled in CMU, Naval Electromechanics as seen in Figure 1.

Faculty, Master Specialization called “Advanced

Technologies of Electromechanic Engineering”. Ofe o

Entropr generation minimization durine steady heat conduction
through a plane wall / AMaster Studies | Optimizine of Thermal
and Befrigeration Plants /T Year /I Semester

Second law o fTherm odynamics Heat transfer {conduction throngh a plane
{irreversibility, entropy) / Undergraduate / wally / Undergraduate / Thermodynamics 2/
Thermodynamics 1 /I Year /IT Semester IOT Year /T Semester

Figure 1 Background of entropy generation minimaat

Future marine engineers are familiarised during Heat transfer between systems having different
“Thermodynamics 1" with the concept of entropy and temperatures is one typical irreversible processrple.
with the fact that entropy change is a measureosi h  Heat transfer notions are delivered in CMU to fatur
reversible a process is. marine engineers during “Thermodynamics 2" course.

The most efficient processes possible for convgrtin Heat transfer by conduction will take place if thés a
energy from one form to another are processes where temperature gradient in a solid medium. Heat cotiolic
net entropy change of the system and the surrogadin  is important for many engineering applications,niei
null. Irreversibility is inherent in all processeseing met on board the ships during conduction throughlswa
impossible to make them reversible. (plane, cylinder).

145



New Technological Alternatives for Enhancing EcomoEfficiency

Heat losses are seen as a loss of energy, specialisvariation an internal heat generation is neededciwis

working on the minimisation of these. In all typdsheat
transfer processes, including conduction, irrebdrsi
is associated with entropy generation, which l¢adbe
destruction of available work.

In a pure heat conduction process, the entropy

generation occurs due to heat transfer throughitefi
temperature difference (Torabi, Aziz, 2012).

obtained by introducing Eq. (5) in Eq. (2), reqdti

2 x/L
T T
WEHE e

By integrating the above equation along the

:—ﬂ:
L2

An entropy generation analysis related to steady thjckness of the considered wall, results the tbist

heat conduction through a plane wall is presentaviy
as it is delivered to future marine engineers gasidg
from CMU.
2. EQUATIONSOF THE ANALYSIS
It is considered a plane wall for which will be
studied the local entropy generation during stelaelst
conduction.

For the case regarding the uniform thermal
conductivity and internal heat generation, the one-
dimensional steady state heat conduction equagion i

2
d’T, alx) _, )
dx?2 Kk
where: T —temperature, K,
X — coordinate axis, m,
q — internal heat generation rate, \f//m
k — thermal conductivity, W/(mK).
The internal heat generation is given by:
2
k(dT
X)=—-—=| — 2
alx) T[ dxj )
The local entropy generation in the wall is:
2
cok(emPd)
T2\ dx T
or
2 2
S'":L ﬂ —L ﬂ =0 (4)
T2 Ldx 72 dx

It results that the entropy generation can be
removed with the help of an internal heat genenatio
expressed by Eq. (2).

The temperature variation is found as

()

where: L —thickness of the plane wall, m,
T,=T (x=0),

T,=T (x=L).
Temperature variation T (x) as in Eq. (5) satisfies

the heat conduction equation and yields null enstrop
generation rate. In order to maintain this tempeeat
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generation as:

_(- KTy (T2 ) T2—Ty
Q= aldx=- In(TJ(—Tl J 7)

If the plane wall separates two fluids of different
temperatures, heat transfer occurs by convectiom fr
one fluid to the left surface of the wall — with a
convective heat transfer coefficienti,”, and also by
convection from the other fluid to the right sudaaf the
wall — with a convective heat transfer coeffici¢i”

(see Figure 2).

Corresponding boundary conditions according to
the one dimensional steady state heat conduction
equation through the considered wall are:

k=0=alTlk=0-T] @
X
k=1)=-aTk=1)-T] @
X
g k
a, Ty oz, T
0 X
L
g

Figure 2 Heat transfer through a plane wall expdsed
two fluids with different temperatures

The dimensionless parameters given below are
introduced (El Haj Assad, 2011):

o=T-T2
T -Ts
x=2,
L
M=mL,
al?
Q:—’
k(T,-T,)
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._aL
Bi =—,
k
where: m — internal heat generation constari, m

a — internal heat generation at x = 0, [W]m
Bi — Biot number

Thus the heat conduction equation (1) becomes:
2
d—2+ eMX =o (10)
dXx
Having the boundary conditions:
@(x =0)=Biy[8(X =0)-1] (11)
dXx
@(x =1)=-Bi,8(X =1) (12)

dXx

The solution of Eqg. (10), considering the boundary
conditions described by (11) and (12) is:

- Q e MX Lex 4D

ox) =2,

(13)

Above, C and D are given by:

_ Bi,Bi,(0e™ -Q-m2)

C
M 2(Bi, +Bi, + BijBiy)

(14)

Q(Bile‘“" +Bi2)
M(Bi; + Bi, + Bi;Bi5)

BilBiz(Q+M2)
M?2(Bi; +Bi, + Bi;Bi,)

+

D=

(15)
+Q(Esize‘“" -Me™ +Bi,M +Bi1+M)+MZBi1
M?2(Bij +Bi, + BijBiy)

The expression of the local entropy generation rate
in the case of one-dimensional steady heat coratucti
through a plane wall (Bejan, 1995) is:

2
k( de
SI" -

dx

= (16)

The total entropy generation in the wall is obtdine
by integrating Eq. (16) over the thickness of thadlw

5= jOL & Adx

“A” above is the wall surface normal to the heat
flow direction.

(17)
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The dimensionless local volumetric rate of entropy
generation is noted as gN given by the formula:

§12_ 1 (do)
Ne= S = L[ %) a8)
k (p+t)?\dX
where: t— dimensionless temperature ratio,
t=—12
Thi-Tp

The dimensionless total entropy generation rate is
noted as “N”:

SL
Nt =—=| NgdX 19
L, Io S (19)

3. RESULTSFOR A CASE STUDY
In the following are given results obtained for the
case of the plane wall which is separating twodBui
having different temperatures(and T,).

In Table 1 it is given the dependence between the
dimensionless parameters t'Nand “Bi;”, for specified
heat transfer parameters:

Q=2
M=05
t=1

Observation of founded values for dimensionless
“Nt” indicates that its values decrease together thith
increase of dimensionless “Bivalues.

For a certain value of “Bi (Bi; = 5), dimensionless
“N¢” reaches its minimum value which is kept constant
for Bi, > 5.

Also, dimensionless “N presents higher values for
the same value of “Bi and higher values of “BI.

Table 1. Variation (N— Biy), for two given values of Bi

Bi,=2
Bi, 1 3 5 7 9
Nt 0,13 0,12 0,11 0,11 0,11
Bi,=5
Bi, 1 3 5 7 9
Nt 0,32 0,30 0,29 0,29 0,29

4. CONCLUSIONS
Entropy generation is an indicator able to measure
the loss of useful work caused by irreversibilities
occuring in all real processes, including condurctio

That is why, in order to have an improved heat

transfer by conduction, it is needed to approach
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conduction from the point of view of entropy ger&na
minimisation.

Two cases specific of the conduction through a wall
plane, taken from the entropy generation analysis
delivered to Master students in CMU were given.

In the case of uniform thermal conductivity, entrop
generation can be removed by introducing an interna
heat source.

If the plane wall separates two fluids having
different temperatures the expression of dimene&ml
total entropy generation rate ;N was found. For a
particular case it resulted that dimensionless”, i
never null. But it is possible to get minimum valuer
,N1" for high values of ,Bj” and low values of ,Bi".
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AN ENVIRONMENTAL AND THERMODYNAMIC ATTEMPT TO REPLACE R-134 A
FROM MARINE REFRIGERATION SYSTEMS

MEMET FEIZA
Constanta Maritime University, Romania
ABSTRACT

When talking about the need to preserve the enwiemt, the evaluation of a refrigerant is associated with its
Global Warming Impact (GWP), together with its Oadbepletion Potential (ODP). R-134a is one of thestsed
refrigerants in marine refrigeration, but this igérant, like all others belonging to HFC familygpents a high GWP.
International concern over global warming directezbearches in marine refrigeration towards findimgre
environment friendly substitutes of R-134a.

In this respect, the present article deals witheitndronmental and physical properties comparisahaso with a
thermodynamic assessment of R-134a and one obd#sille substitute - the mixture between propan29® and
isobutane (R-600a), in different rates. These gefdants present a null Ozone Depletion Potentidl ameglectible
Global Warming Impact, resulting that their mixtusebenign for the environment. Also, the thermagiyic analysis
will reveal the acceptance of the mixture (R-290-600a) instead of R-134a, since the volumetridingaapacity and
the Coefficient of Performance present close values

Keywords: refrigeration, global warming, mixture.

1. INTRODUCTION present material compatibility, are low cost, safe

operation and more environmentally safe than R-134a
In the last years, Global Warming Potential (GWP) (null ODP - as R-134a, but lower GWP). Some

is considered as important as Ozone Depletion Baten properties of the three refrigerants mentionedaupaw

(ODP), when it is about assessing a refrigerantCEF are given in Table 1.

have been widely spread as refrigerants, but teegine

regulated because of their chlorine content (CFCs Table 1. Thermo-physical properties of R-134a, ;29

consumption was banned in 1996). R-600a

Thus, the investigation on their substitutes stharte .

HFCs are chlorine free, but they still have a higiue Refrigerant | R-134a R-290 R-600a
for GWP. ]

This is the reason for growing interest in deveigpi Chemical CHFCR, | CHiCH,.CHs | CH(CH).CHs
natural refrigerants, in particular Hydrocarbon<jHfor formula
new applications in refrigeration and air-conditian
Systems_ C|aSS HFC HC HC

Generally speaking, when choosing a refrigerant, it
should have required thermo-physical propertiesukh Molecular 102.03 44.10 58 12
be compatible with available lubricants and other| Mass (g/mol) ' ' ’
materials from the refrigerating system, should not
require operation at extreme pressures, shouldobe n Critical
toxic, non-flammable, benign to the environment, | Temperature | 101,1 96,7 134,7
completely stable inside the system, easy to béymexd, (°C)
handled, detected, recycled or destroyed and cheap.

R-134a (or HFC-134a) belongs to HFC family; this Critical
refrigerant is widely used in marine refrigeratidmyt Pressure 4,06 4,25 3,64
increasing concern over its GWP and its effect o t (MPa)
environment has led specialists to focus on otpé&pns.

These alternatives must act in the refrigerating| Boiling Point 26.1 4220 117
system similar to R-134a and also the substitugtoould (°C) e e B
be economically feasible and profitable from an
environmental point of view. Lower

This paper presents a thermodynamic discussion Flammability Non
regarding the possibility to replace R-134a with a| (95 Volume in | flammable 2,10 1,70
mixture of two natural refrigerants: propane (R-2afAd Air)
isobutane (R-600a), both of them belonging to
Hydrocarbon family. it

This option is based on the fact that Hydrocarbons ?gmggeﬁg&r:e 70 470 460

have good physical and thermodynamic properties,
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(°C) 2. ON VAPOR COMPRESSION REFRIGERATION
MACHINES

Refrigeration is a process aiming at temperature
decrease in a space or its contents under the fote o

ODP 0 0 0

GWP 1300 20 20 surroundings. Refrigeration is used in the carriafe
some liquefied gases and bulk chemicals, in air
Atmospheric 16 <1 <1 conditioning systems, to cool bulk G@r fire fighting
lifetime systems and to preserve perishable foodstuff duheqy
(years) transport on sea.

Refrigeration plants on board the ship may be small

domestic refrigeration unit types (for provisiong) to
The mixtures on which we focus are (55% R-290 — large plants (for reefer vessels).
45% R-600a) and (50% R-290 — 50% R-600a). A simple vapour compression refrigeration system
is given in Figure 1. It consists of four main campnts:
compressor, condenser, expansion valve and evaporat

COMPRESSOR 1
e
4 AWORK
HEAT
EVAPORATOR
——] (py =ct CONDENSER —z
COOLED o G COOLING
FLUID To =ct) WATER
Tc — Cf)
> ——
2
HEAT 3
EXPANSION VALVE

Figure 1 Schematic representation of simple vapamgression refrigeration system

The working principle is described below. - the compressor requires work; this work is

Low pressure and temperature vapor refrigerant supplied to the refrigeration system from the
(state 4) is compressed by the compressor and @sach surroundings;
high pressure and temperature (state 1). - changes in state take place in the evaporator and

This vapor is condensed at constant pressure and condenser from liquid to gas (the energy required
temperature (p To in the heat exchanger -called being namecheat of vaporizationand from gas
condenser, by rejecting heat, resulting refrigerant to liquid (the energy released being narhedt of
liquid state (2). condensatio))

The decrease of the pressure of the refrigeramn(fr - in the expansion valve there is no heat exchange
p. to ) is done by the help of the expansion valve. Low since throttling process is isenthalpic (it proceed
pressure liquid refrigerant (at state 3) is led the without any change in enthalpy).
evaporator. Here, the refrigerant absorbs heat fitoen
circulating fluid, which is cooled. 3.

The transition from liquid state to vapor stateetak
place at constant pressure and temperatuge T(g).
Vapors of refrigerant (state 4) result and the eyid
repeated.

Regarding energy, the following are to be stated:

THERMODYNAMIC EQUATIONS

e The volumetric cooling capacity (VCC) is a
measure of the compressor size for needed operating
conditions; it represent the effect of cooling dah¢a per
1 n? of refrigerant entering in the compressor (Almeida
et al, 2010):
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VCC = (hOO - hiO)Dn voljdeal (1)
Vic
where:
ho /hgg — specific enthalpies inlet/outlet evaporator,
[kJ/kg],

Vi — specific volume at compressor inlet[kg]

e The pressure ratiop) is the ratio between the
condensation pressure(@and the evaporation pressure

(B):

4. CASE STUDY

In the following a comparison of cycles working
with R-134a is made and two mixtures between prepan
and isobutane.

Input data are: condensation temperature $5°C,
evaporation temperaturg= —20C, cooling capacity §
=140 W.

In Table 2 results of the comparative analysis are

iven.

Table 2. Comparison between refrigeration cycles

p=Le ) R-290/ | R-290/
Po Refrigerant R-134a| R-600a | R-600a
- _ (55/45) | (50/50)
» The Coefficient of Performance (COP) is the rate
between th_e h.eat extr_acted at !ow temperature laad t Volumetric 744 785,33 750,21
work supplle.d, COP is essentially a measure of the cooling Capacity
plants operating efficiency: VCC (kJ/r)
cop=20 3) Coeficient of 2,05 2,10 2,13
C Performance COP
 The cooling capacity, or the refrigerating effe@j, Temperature at 141 128,4 127,3
and the power needed to drive the compressgr &R compressor outlet
found as: toc (°C)
Specific volume at| 0,213 0,375 0,401
Qo = Myer (oo —hio) (4) compressor inlet
Vic (M'/kg)
P. = Mygr (oo —hic) (5) One of the considered mixtures might replace R-

where:
M.t — mass flow of the refrigerant, [kg/h],
he / hoe — specific enthalpies inlet/outlet compressor,
[kJ/kg]

134a if it presents similar values for VCC and COP,
because similar VCC means that it is not needed to
modify the compressor size, while at least same COP
means that the performance of the refrigerationiesys
will not decrease.

Founded values show that R-290 / R-600a mixture

 The specific enthalpy of superheated vapors at the(50/50) presents similar VCC as R-134a and a $jight

end of the irreversible isentropic compression iigig
by:

h
+

revc hic

Nize

h ire = hic (6)

where:
hey ¢ — Specific enthalpy of superheated vapors at
the end of the reversible isentropic compression,
[kJ/kg],
Niz.c — isentropic efficiency of the compressor

« The refrigerant mass flow is calculated with:

_ Qo
ref =

Yo

m

(7)

where:
Qo — cooling capacity, [kKW],
0o — specific cooling effect, [kJ/kg]
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higher COP.

Also, refrigerant vapors leave the compressor at a
lower temperature than R-134a vapors, meaning @hat
better chemical stability of the refrigerant and tbé
lubricant oil is assured.

5. CONCLUSIONS

Marine refrigeration systems remove heat from
spaces, objects or materials on board the shiprane

it to another location, maintaining them at the
temperature below that of the sourrounding atmasphe
Vapor compression cycles with  reciprocating
compressors are most often met on board the ship.

Commonly used refrigerants CFCs (Chlorofluoro-
carbons) and HCFCs (Hydrochlorofluorocarbons) were
replaced because of their chlorine content.

Substitutes of these refrigerants are HFCs
(Hydrofluorocarbons), among them the most spread
being R-134a (HFC-134a). But R-134a is only non-
ozone-depleting. International concern over reddyiv
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efforts towards identification of potential substés.

This paper presents a comparison between the[l] ALMEIDA, I.M.G., BARBOSA, C.R.F., FONTES,
behaviour in a vapor compression refrigerationesysbf F.A.O., Thermodynamic and thermophysical assessment
R-134a and two mixtures resulted from propane (B-29 of hydrocarbons application in household refrigenat
and isobutane (R-600a), 55 / 45% and 50 / 50%. Engenharia Termica (Thermal Engineering), Vol.9,

The refrigerant given by the propane—isobutane No.01 e 02, pp. 19-27, 2010.
mixture presents null ODP (like R-134a), but much [2] BASKARAN, A., KOSHY MATHEWS, P., A
lower GWP. performance comparison of vapor compression

The mixture (50/50%) presents similar VCC values refrigeration system using ecofriendly refrigerard$é
as R-134a, thus a possible substitution would eetra low global warming potentialintl. Journal of Scientific
change in compressor size (VCC related to the méxtu Research Publications, Vol.2, Issue 9, 2012.

750,21 kJ/my VCC related to R-134a: 744 k3m [3] GHODBANE, M., An investigation of R-152a and

The mixture (50/50%) presents a slightly higher hydrocarbon refrigerants in mobile air conditioning
COP value than R-134a, meaning that the performancentl. Congress and Exposition, Detroit, Michigaf99.
of the refrigeration system is somewhat improve®PC  [4] KHMEL'NJUK, M., VOZNY, V., MAZUR, V.,
related to the mixture: 2,13; Cop related to R-134a Experimental characterization of small reciprocated
2,05). compressor working with azeotropic blends of

The mixture (50/50%) presents a lower value for alternative and natural refrigerantdntl. Refrigeration
the compressor’'s discharge temperature, thus aetong and Air Conditioning Conference, Purdue, 2004.
use of the compressor being possible. [5] MOHANRAJ, M., JAYARAJ, S.,

MURALEEDHARAN, C., Comparative assessment of
environment—friendly alternatives to R-134a in dstite
refrigeration, Energy Efficiency, No.1 pp. 189-198,
2008.

152



Proceedings of IAMU AGA14 26-28 October 2013

KALININGRAD STATE SEA FISHING PORT: CURRENT PROBLEMSAND
ENHANCING ITSEFFECTIVENESSBY ACTIVITY DIVERSIFICATION

'MEYLER LEONID, "MOISEENKO SERGEY
L2galtic Fishing Fleet State Academy, KaliningradsBian Federation
ABSTRACT

An analysis of the Kaliningrad State Sea Fishingt PKSSFP) activity makes it possible to define dmtual
problem: the choice of a rational strategy for thevelopment of productive economic activity of thert and
improving economic efficiency in conditions of alted capacity to increase the volume of cargo fland uncertainty
of demand for port services. Currently, the trapsitential of the port is not used efficiently. Taalysis of trends in
domestic and transit cargo flows does not giveselia expect a significant increase in transshipmpert complex in
the near future. However, it is possible to reymatential opportunities to improve the efficiendypomrt operations at
existing volumes and to attract cargo flows. Tosedhe problem two basic strategies for developra@dtimproving
the port activity were identified: strategy of thert diversification and strategy of integratiomslaenewal. The paper
suggests a way to increase effectiveness of thegparation by means of the local Transport-Prdduactogistical
Centre (TPLC) development. The important objecEldPC could be specialized floating fish procesdagory.

Keywords: Sea fishing port, Strategy of development, Diviertibn of activity, Logistics, Effectiveness.

1. INTRODUCTION of improving their competitiveness, specializatiand
the prospects for further development. The firsegary
Development of transport-logistic complexes and includes the ports that provide the main volumes of
their integration in intercontinental transport teyss is foreign trade and transit goods reshipment conipetit
considered as the priority field of the Russiannecoy with the ports of bordering countries.
and, in particular, for the Kaliningrad region [TJaking
into account its unique geopolitical features, $raort
complex is an important part of the industrial
infrastructure and service trade of the regioneAthe
Soviet Union disintegration, the Kaliningrad regioh
Russian Federation has become a half-exclave region
separated from the main territory of the countrnyd an
surrounded by Poland on the South and Lithuanithen
East and the North and having an outlet to thei@Ska.
Branches of two Trans-European transport corridors:
NelA (Riga-Kaliningrad-Gdansk) of the rouke 1 “Via-
Baltica” (Helsinki — Tallinn — Riga — Kaunas — Wavg
andNe 9D (Kaunas-Kaliningrad) of the roud@9 (Kiev
— Minsk — Vilnius — Kaunas - Klaipeda) cross the
Kaliningrad region [5]. It gives an opportunity &ttract
freights between Europe and Russia and also on the Figure 1 Geographical location of the Kaliningrad
Trans-Siberian Railway from countries of Asia to region and branches of international transportidors
Europe. It is possible to say that the Kaliningradion
is integrated in a European transport system takita
consideration some transport-technological aspéstét
is shown in Figure 1, specific features of the ecoic-
geographical situation of the Kaliningrad regiore:ar
geographic isolation from the mainland of Russia;
neighbourhood with European countries-members of EU
and the 'Schengen Agreement’; special economic Zong i
(SEZ) regime. The regional transport strategy c®ver
construction of a new deep-water port, modernizatib
existing ports and terminals, setting-up of infotima:
logistic centres and infrastructure objects becaoke
innovative technologies application [7], [8].

The port of Kaliningrad is among the ports of this
category. The whole range of existing and prospecti
regional ports and terminals is implied by that Bam

2. THE PORT OF KALININGRAD

The port is connected with the sea by the
ningrad’s canal, having a length of 43.0 km.eTh
canal depth is 10.5 m, the width is 80 — 180 mlen t
halfway from the entrance in Baltiysk; the resttpdithe
canal has the depth of 9.0 m, the width of 50 nsséés
with the length up to 170.0 m and the draft up .®18.,

The "Transport Strategy of Russia for the period up tonnage up to 20.0 thousand tons can pass along the
canal. The port of Kaliningrad provides services on

to 2030" [13], the conceptual document defining the accumulation and storage of different types of oar
main directions of the state transport policy, has . 9 yp arg

: - . . i including storage capacities for oil, oil-producasd
identified several categories of ports with thegiloitity liquid fegrtilizers?] Congtruction of the cargo passer
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automobile-railway ferry complex is completed ireth
out-port Baltiysk; construction of the new transfer
terminals in the Kaliningrad sea canal water asean-
going. There are ferry connections between Baltast
St-Petersburg, ports of Germany, Sweden and Litauan
The port Kaliningrad is connected by container dine
with ports of Germany, Netherlands, Denmark, Betgiu
and Baltic states.

transportation by rail from Russia and transit ddes
are making the port complex of the Kaliningrad oegi
uncompetitive with respect to other Baltic portkeli
ports of Klaipeda, Gdansk and Gdynia.

In this regard actual problems of the regional
maritime  transport complex are its activity
diversification, development of competitive directs
and provision of services sector oriented on aitracf

There are several main stevedoring companies atrransit cargo flows, development of the inner and
the port of Kaliningrad, such as: the Joint-Stock external logistics.

Company “Sea Commercial Port of Kaliningrad” which
provides overloading and storage of general, dik,bu
liquid bulk cargoes and containers; the State i
“The Kaliningrad State Sea Fishing Port” which has
specialization: overloading and storage of perithab
cargoes, liquid and bulk fertilizers; the Joint<¥o
Company “Lukoil-Kaliningradmorneft” - is specialide
in overloading of oil and petroleum; the Joint-$toc
Company “Sodruzhestvo-Soya” handles grain, soy
beans and food oil, etc. The scheme of the port ¢
Kaliningrad cargo terminals is shown in Figure 2.

| 1. “NOVMOBALT TERMINAL" JSC
SPECAL ZATON BLLK O0AL COKE
2 "KALINNGRAD SEA COMMERCIAL PORT" JSC
SPECAL ZATON SENESAL UK CONTANERZED CARGOES OLPRODLCTS
3. STATE ENTERPRISE "KALININGRAD SEA FISHNG PORT"
SPECAL ZATON GENESAL BULK CONTA NERIED CARGOSS O'LPRODUCTS FERTLIESS
4. PORT "GRAIN-ELEVATOR" JSC

I QJ SPECAL ZATON GRAN
| 5. “T ERMNAL GMB" JSC 5y
| § SPECAL ZATON BULK FERTLZESS Kaliningrad
| 6. OlL CARGO TERMINAL
| m SPECALZATON QL O'LPRODLCTS
| &2 - 7. *SODRUGESTVO-SOYA* JSC 1]
| B 5 SPECALZATON SOYSEAN OL BULK SOYEEANS ,E E
| 2. "LUKOIL-KALININGRADMORNEFT " LTD .51 1]
| @ 'SPECALZATON %}:\.:75
| &wm}l: K,
|
| : Hoeacirg [6)
| Baltiysk
9 “KALNNGRAD RIVER PORT” LTD
| SPEC AJZATION COAL COXE
| [14f72]11] 0. OILCARGO T ERMINAL “BALT NAFTA"LTC
| CrE 4MANMSALMS HESTENPOLYKTS
| 11. "BALT IC OIL STEVEDORING COMPANY" LTC
SPECALIZATON OL OL PRODLCTS
Kaliningrad bay 12. STATE ENTERPRISE "ROSMORPORT"

SPECALZATON RO-0. RA L-FERRY TERY AL
13. FOOD OIL TERMINAL “ SOYUZTTM"
SPECALZATON ODOL

14, 'ROSBUNKER"
SPEC AL ZATION: OLPRODUCTS

Figure 2 Map of the port of Kaliningrad cargo
terminals
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Figure 3 Kaliningrad port in total and KSSFP cargo
turnovers

3. ENHANCING EFFECTIVENESS OF K SSFP
ACTIVITY

Therefore, at present it is necessary to pay more
attention to activity of KSSFP which is one of the
important objects of the regional port facilitid6SSFP
specialization is transshipment and storage offribzen
imported fish, meet and other reefer cargos, a$ agl
export of the mineral bulk and liquid fertilizeis should
be noted that KSSFP activity effectiveness was e t
low level even in the pre-crisis period. Hereby soof

The main cargo nomenclature handled in the portthe reasons for it are presented:

complex of the region includes: oil and oil-prodyct
coal, coke, timber cargos and timber processingasar
ferrous materials, ferroalloys, mineral fertilizersefer
cargos, grain, cargos in containers and wheeldthies.
Since 2000 volumes of cargoes handled in the raedjion
port complex had been steadily growing, while iiggsit
potential considerably exceeds the real demandaiao
transhipment. But, at the end of 2008 the globeritial
and economic crisis negatively influenced the dtgtiv
data of ports and terminals. The real annual thnpug
of all cargo terminals is up to 33 min tons. Thaayics
of the annual cargo turnovers of the Kaliningradt o
total and the Kaliningrad State Sea Fishing Po83KP)
since 2007 are shown in Figure 3. It is possiblesde

that both the total turnover of the port and KSSFP

turnover have been decreasing since 2010 [7].

The analysis of the processes of functioning and

development of Kaliningrad ports shows that esaénti

— a dramatic drop (in comparison with the «Soviet»
period) of fish products cargo flows;

— relatively high tariffs for a ton of cargo processi

in comparison with the ports of neighboring coiasty

— a dramatic drop of demand for the related service
concerned with vessels preparation for the voyages;

— instability of general and bulk cargo flows due to
«discriminatory» tariffs for the transit through
Lithuanian territory;

- moral and physical obsolescence of fixed capital
assets (port berths and port facilities stand ighat of
the equipment is technically out of date and rezgir
modernization);

low-level management.

Nowadays KSSFP uses only half of its capacities.
However, KSSFP is a powerful transport hub, where
necessary infrastructure exists already. The aisabfs
the KSSFP possibilities gives prospects of thigmgmise

factors determining low level of the use of transit , he mogified into the multifunctional logisticeraplex

potential of the region are: geopolitical fact@spnomic

factors and, as a consequence, low growth dynaafics
cargo flows volumes.
development of the region maritime transport comple

mostly depend on its isolation from the mainland of

Russia. High discriminating tariffs for cargo
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Problems of efficiency and

of the regional level [10]. It allows increasinganisit
cargo flows and quality of the cargo service.

Generally, regional logistic centers representdarg
infrastructure complex objects, within the framekvof
which complete logistic support of the transpoxiqass
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is realized, including the choice of transport-onss creation of the additional cost, this goal of cargo
procedure with the formation of logistic parameters attraction will be partly achieved. In a case afdarction
choice of the assurance company, shipment of thecreation (for example, fish processing), it will be
forwarding, providing of the reshipment at the mtd necessary to have enough raw material. This means
etc. Considering such a KSSFP object it is posdible additional cargo flows (the raw material import ahe
draw conclusion about its correspondence to suchend products export). Therefore, two basic strategif
logistic center in many positions. KSSFP  activity effectiveness enhancing and
The analysis of the key factors of KSSFP activity development may be considered, namely:
and reasons preventing the growth of demand for— a strategy of the diversification of the port aityiy
services on the cargo flows handling allows detaimgi - a strategy of integration.
the following contradiction. On the one hand, thetp The second strategy means interaction with foreign
has rather high transit potential and technological partners on the first stage and renewals (techiedog
possibilities for services sector development wiichld renewal, capital funds, innovative technologies and

find the demand on the regional market as wellrathe information technologies implementation).

export market. But, on the other hand the portatsgic First of all, it is necessary to develop handling

interests remain within the framework of traditibna refrigerated containers that will require constiatta

activities development: handling «traditional» cees. new terminal. Proposed modernization will not chang
The mentioned contradiction allows to state the the initial function of the port and will keep i an

problem: the choice of the rational strategy of plogt’'s important object of such a city-forming branch as

production and commercial activities development, fisheries industry. Capacity building on the hangliof
economic effectiveness enhancing under conditidns o containers corresponds to the Concept for Fisheries
limited capacities on the traditional cargo flows’ |ndustry Development of the Russian Federationtter
volumes increase and ambiguity of the demand fer th period until 2020, according to which the infrasture

services [11]. development of marine terminals is planned to be

oriented on complex services for fishing fleet essas
3.1 Aims and main directions of KSSFP activity well as creation of state fisheries corporations itsn
diversification basis.

Secondly, KSSFP has a sufficiently large

It is necessary to define the general aim and refrigerating warehouse for storage of frozen fistd
development strategy of the port, based on thetsiu ~ meat. It is possible to create a modern refrigenati
analysis in the past and in the present, taking int complex on a basis of this equipment. There aré suc
account predicted future conditions for solving the important infrastructure objects as railroad and
problem of KSSFP activity effectiveness enhancing. automobile driveways, open cargo areas, warehdoses
Decomposition of the general goal usually allows to different cargo storage which can be used for KSSFP
determine the main objects-demands and directidns o perspective development. Furthermore there are some
the activities [3].The main goal oKSSFP is to provide free areas for construction of industrial and isfracture
effective activity of the port and proportional facilities in the port and on the adjacent teriéer These
development of its infrastructure as the industrial offers show opportunities for the port's activity

economic and transport-logistic system. diversification, ie. other types of activity development
The main goals-demands are: which will not contradict to the port's core opéoat:

- to improve effectiveness of transport and handling of vessels and cargo transhipment. Theaddm

production potential usage; and supply analysis on the food market in Russi an

- to improve effective use of fixed capital assetsoor Belarus [1] shows the stable demand in fish praguct
renew them (berths, refrigerators, warehouses, limgnd  According to this analysis the following conclusioan
equipment etc.); be made:

- to improve effectiveness of labour and financial one of the port activity diversification trends may
resources usage; be more thorough processing of frozen fish products
- to expand a range of services in the sphere ofwith the purpose of additional cost creation aretdfore
transport management, additional cargo handling getting additional income;

(additional cost creating), production and inforimat — the second trend is connected with the organization
activity; of own fish production which considers constructmm

- to develop partnership with foreign companies and obtaining of own fish factory;

potential investors, within the framework of prigat - the third trend is connected with reefer containers
public partnership; handling and its multimodal transport to places of
—  «to incubate» innovative ideas; destination;

- toincrease the port staff professionalism level. - the forth trend is connected with freight-forwarmglin

Main directions of the port activity should be activity, in particular with raw material (frozersti and
oriented on the aims-demands realization. In paletic meat) delivery to the fish and meat factories of th
it is necessary to attract cargo flows for improeeinof region and delivery of the fish production from the
the port's transport and production potential usage factories for the reefer containers forming withdwing
effectiveness [6]. It is a complex problem in thregent shipment to the buyer;
situation. But, if to expand the range of serviaes
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- the fifth trend is connected with cargo attractfon system (conveyors, lifts) for the finished product
further shipment by linear ships and cargoes transi delivery directly from the technological lines tbet

organization; holds. The fish processing factory may operate thmee
- the sixth trend is creation of an information- labour shift basis. The raw material for processifg
analytical centre providing full range of serviggom delivered both from the port refrigerating waretesis

submission of the information on various activities and fishing or transport vessels calling the pat f
trends and designing of the transport-logistic exyst of unloading. Raw material stocks are stored in tHdsho
cargo delivery to organization of researches in

marketing, logistics and strategy planning). 3.2.2 Fish processing factory optimization

Having defined the KSSFP essential trends and
activity diversification types it has become poksito Let consider the problem of optimization of thistfi
determine the real possibilities for their realiaat processing factory. It is suggested that the fgctam

produce different range of products from variousdki
3.2 Perspective structure of the KSSFP transport- of the raw material (fish). There are also mairhtécal
production logistics complex and economic characteristics of the production
technological lines and the wholesale price foni of a
Thus, an analysis of KSSFP possibilities shows commercial output, as well as resource constraiiiten
perspectives of this enterprise to be transfornmd a the optimal working scheme for fish products can be
multifunctional transport-production logistics colewp  developed using methods of linear programming aith
(TPLC) at the regional level. TPLC of KSSFP may be objective function for a maximum of commercial auitp

presented as a complex of logistic objects: in value terms [3], [4]. In general, the mathemgitic
- specialized berths; model of optimal planning for fish products is as
- afish processing factory; follows: _
- technological lines on the bulk cargoes packing (fo the objective function:
example, fertilizers);
- acontainer terminal; >2>'C; X, =max N}

]

— arefrigerating warehouse for cargo distributiod an o] _

refrigerating warehouse for long-term cargo storage with limitations:

- warehouses and open areas for cargo

storage/accumulation; zszqu SZZQU‘ ©

— technical, technological and other infrastructure P P

services/objects; PR EDIN P ©)

- information - analytical centre which includes a P P

multifunctional freight forwarding company; ZZN,-],XH <T, 4)
i

3.2.1 Fish processing factory features X;20;i=12,..1;j=1,2,..] (5)

This paper pays main attention to the fish whereX; - value of fish products of assortment made
processing factory because of the basic KSSFPfrom j kind of fish; K; — coefficient ofj kind of raw
specialization. Having the purpose to enhance tw¢ p materials consumption for fish productsicissortment;
effectiveness in the post-crisis period (maybe as a
temporary variant) it is suggested to organizefalogory o )
on the basis of a reefer type fish super-trawlederfast ~ Products ofi assortment made froinkind of fish; Nj -
to the berth. Such a floating fish processing factms time rate for fish products dfassortment made from

|_|i]- - capacity of a technological processing line fehf

to be equipped with: kind of fish; C; - wholesale price of a ton of commercial
- canned fish food line having a productivity rate of fish products of assortment made frojrkind of fish; T,
100,000 cans per day: — labor resources of the factory, man-hour.

An important task of manufacturing is maintaining
a reasonable stock of production resources or coamgo
parts to ensure continuity of the productive praces
Traditionally, the stock is regarded as inevitabtests
: : [9]. It leads to costly shutdowns of production whbe
~ fish meal plant (150 tons per day — according ® th g¢,cx |evel is too low and to "necrosis” of capitdlen it
raw material). _ o is too high. The problem of stocks management is to
_ The canned fish food line is intended for canned yetermine the level that balances the two mentioned
fish production of a rather wide assortment out of gyireme cases. An important factor [i&]determining
various fish species which affords an opportunify 0 he formulation and solution of the stocks manageme
choice of the market oriented on the most rational problem is that the demand for stored reserves ypiér

assortment range. .There are two holds for frozeh fi time) can be either deterministic (fairly well-knoyy or
production storage: a hold for the preserves ahdld the probabilistic one (described by a probability

fo.r the fish meal on the vessel. The vessel isppd . distribution). In case of fish products the demadl
with the cargo handling gears for the load handling cqnsiant supplies of raw materials consumed unifgrm
execution, as well as internal transport arrangeésnen .., se production capacity is constant. Thus, the

- fish-dressing line (28 tons of fillet per day);

- fish-dressing line (headless fish - 50 tons pep;day
— preserves line (12000 cans each 1.3 kg per day);
— retail package line (16 tons per day);
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deterministic static model of stocks managemerit il
used, that is each next order is made at regularvials
time. Also it is important for interaction with thkeet in

the fishery, because it is necessary to synchrothiee
supply of goods to the coastal fishing complex veth
optimal plan of storage and release of fish prosluct
Since the fish products manufactured by KSSFP fish-
processing factory (the vessel) in large volumd b&
realized onto the domestic market of the regior th
storage (holds) of the vessel can be considered as

distribution warehouse. To best meet the consumer

demand there is need for some stocks of fish ptsduc
that provides the satisfaction of the demand attang,
even under the conditions of "failures" of prodantand
"bursts" of the demand.

The simplest model of optimizatiof2] of the
current stock of raw materials is considered hédre.
allows to improve the efficiency of the fish prosieg

Then the total cost of current stocks management
will be:
C,Tq , C.R
2

Q=Q,+Q, = - min (6)

i.e. the objective functio® is a nonlinear function df,
changing in the range from 0 tB and trends to
minimize. The solution of the task proceeds by well

known scheme. It is calculated the derivatiV&g) and
equate it to zero:

complex and commercial enterprises selling fish Thys, the optimal size of one delivery:

products. The model is designed in the following
situation: fish processing complex has a plan &ize a
certain product assortment range in a fixed peobdd
time that will require a certain kind of raw ma#dsi in
certain values. It is necessary to simulate thepiexn
production activity in order to obtain the minintatal
costs of the raw material storage. This model tbes
following initial conditions:

only;

— stocks level is reduced uniformly according to the
manufacturing of products in accordance with tlanpl

the demand in the planning period is fully defined
advance;

delivery and storage only.

Total costs will be assumed to depend on the dize o
a delivery g. Thus, the optimal stocks management
reduces to finding the optimum size of one delivggy
Then other parameters of the model, namely: thebeam
of deliveriesng, the optimal time interval, between two
consecutive deliveries, minimal (theoretical) totaist
Qo can be calculated. The following designationstifar
predetermined model parameters are introdutedfull
time period for which the model is designdd;- the
whole volume (the total demand) of raw materials fo
time T, C, - storage cost of one unit of raw materials per
unit of time; C, - costs of a raw materials lot delivery.
The total cost of stocks is denoted @sthat is the
objective function. The task of modeling consists i
plotting the objective functio® = Q (q). The total cost
will consist of the costs of delivery and storaggoods.
Total costs of the storage of the current stocK b
equal to C,Tg/2 - cost for storage per goods unit - the

"average" current stock product. As stated aboke, t
stock level is reduced uniformly by uniformly prahd
sales, i.e. if at the initial moment of the stotksiequal
to g, then at the end of the period of timgeit was equal
to 0. Total costs for the delivery of the goodsl viié
equal to: C,R/q, that is a product cost of one lot of

goods delivery to the number of deliveries R/q .
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one product or one product group stocks are planned

costs of stocks management consist of the costs of

o =0: a = |2CR
Q@=0;90= TC, (7)
n 2CSR n
Q'(q) = 7 7 Q(q0)>0 8
_ /ZCSR
qo = C,T 9)
The optimal average current stock:
q_o = CSR
2 \/ 2C,T (10)
The optimal number of deliveries:
f RT
n, :ﬁ: Cl (11)
do0 2Cs
The optimal interval between two deliveries:
T 2C,T
t, =—= El
s0 1 ClR (12)
Optimal (theoretical) costs are:
Tg C.R
Q=751+ = [20C.RT 19

Let it be assumed that the fish processing factory
plans to deliver and to process fish with the tetdleR
= 50,000 tons per a ye&éf = 12 months). The cost of
one raw materials lot delivergs = 650,000 USD, and
the storage of one ton of fish co&s= 320 USD per a
year. The value of can be calculated according to the
above formulae. Thus, the optimal size of a dejive=
4500 t; the optimal number of deliverieg ~ 11; the
optimal interval between two deliverigg ~ 33 days;
minimal total cost€), ~ 4560700 USD.

It should be noted that the conditions of this
problem are mainly the idealized ones. In practice
not always possible to adhere to the theoretical
parameters of the stocks management model. For
example, in the considered problem, it is found tha
optimal size of delivery is about 4,500 tons. Butay
be that the total required amount of raw matesialat
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satisfied in the case of a failed fish catchingnétans more effectively solve social problems.

that the optimal size of delivery has to be changed

Therefore it is important to define such limits af 5. REFERENCES
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- to increase production and logistic services volumethe managementMoscow, Delo, 520 p. (in Russian),

which will allow to create additional working placand ~ 2004.
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THE CONSTRUCTION OF LOGISTICSINDUSTRIAL PARKSIN SEAPORTSIN
PROSPECT

IMOROZOVA IRINA, 2ONYSHCHENKO SVETLANA
20dessa National Maritime University, Ukraine
ABSTRACT

The Article highlights the issues on creation a@fistic industrial parks in seaports. System desionpof industrial
park is drafted. The term “logistic industrial paik defined and effect of the industrial parksatien in sea ports is
determined: for the Lead Company, partner (pawitiig) companies, port and region. Prerequisianhiification has
been analytically determined to outline economindfiégs of manufacturers’ participation in the parldso the
possibility to follow the principle “right on timefor the account of better coordination and de@eagime loss has
been verified.

Keywords: logistic industrial park, seaport, economic benefits.

1. INTRODUCTION Specifics of each park are defined by prevailing of

one of the components in its functional distribatie

Tendency of last decades is a transformation of seavhether it is science, manufacturing, commerce or

trade ports into centres with variety of servicelsioh
exceed understanding of traditional services pexyitb
vessels and cargoes.
manufacturing oriented to import raw materials and
export of goods, they concentrate enterprises of
manufacturing industry and this is a specific feataf
so called ports of fourth generation.

Regardless of the port evolution, a new form of
business organization known as “industrial parkéesps
up its development on the territories that havéingt to
do with sea.
2. INDUSTRIAL PARK
Let's outline that “industrial park” is a kind of
“park” which has been organized quite frequentlyhim
the last decades. We can identify the followingkpaas
industrial ones: techno-park, industrial park, wative
centre (park), business incubator, university netea
centre, scientific centre, etc. (see Figure 1).

IEHGRDARE DOAINANT BUSNESS
T gl MANUFACTURE AND
' INDUSTRIAL DISTRIBUTION
1 1
— 1
E TECHNOPARK DELEMENTING OF
. + " WEW TECHNOLOGIES
BUSINESS
[HCUBATOR q CONSULTING I
SCIENCE DEVELODING OF 4

NEW TECHNOLOGIES

THE DEVELOPMENT
AND INTRODUCTION
OFNEW
TECHNOLOGIES

Figure 1 Park scheme depending on its major agtivit
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education.
Verkhovna Rada has adopted a law “On Industrial

Therefore, major ports attracParks” in March 22, 2012, and consequently made the

term valid on the territory of Ukraine. This legal
instrument has identified the basic principles,cedures
and terms for creation and functioning of indus$tpiarks

to secure economic development and improvement of
territories’ competitiveness, activate investmemd a
innovative projects, create new opportunities for
employment and develop modern manufacturing or
market infrastructure. As identified, industrialrba is a
certain territory within the boundaries of which
participants of industrial park can perform economi
activity in sphere of industrial manufacturing, esaie
and research, communication and information
technologies. The right to create industrial pasksthe
private territories is entrusted to economic unjcsde
proprietors that possess the territory and, acongrdo
the given instrument, meet the requirements intiozla

to their use in frames of industrial park. Minimwize

of industrial park in stipulated within 7 ha. Thedd
Company developed by the initiative party obtainse t
land for 30 years for a rent.

From the Owner’s point of view, Industrial Parlais
specialized object of profitable real property aitsl
activity is arranged by the leading company. Totteye
are two basic ways to create Industrial Parks iraidie:
manufacturing and administrative buildings are
reconstructed and territory is cleared out for nesers;
new premises for offices and stores are built by th
landowner under the warranty of long-term rent by t
leaseholder.

Industrial parks may also appear on the initiat¥e
the local administration, which takes over the glegind
equipping of pre-engineering infrastructure of istlial
zones on municipal land, while attracting tenants o
buyers for designated sites.

Figure 2 shows systematic understanding of
industrial park.
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INDUSTRIAL PAREK

ACTIVITIES

service

warehouse space

MANUFACTURE AND DISTRIBUTION

THE DEVELOPMENT AND INTRODUCTION OF
NEW TECHNOLOGIES

CONSULTING

THE MANAGEMENT COMPANY

ufacturin
= enterpnses
Companies
Industrial premises

Figure 2 Systematic image of industrial park

Decomposition is performed in three dimensions,

each of them deals with identified aspect of indalkt

On the other hand, creation of logistic industrial
parks may serve as a basis for the ports’ developase

park - material objects, subjects and activitiesie T well, especially if to speak about circumstanceshia
whole idea of industrial parks is very promisingdan country when new by-law on the Ukrainian ports has
cost-effective for both the companies and the state already entered into force and has altered the port

However, it should be outlined that the experienfe
creating separate industrial parks in Ukraine carm
considered a success. It might have resulted froomgv
choice of location, the lack of design prerequssiéad
poor management level.

3. LOGISTIC INDUSTRIAL PARK INTHE
SEAPORT

operation system completely.

The expected outcome of the new legislative
provision is the involvement of private funds i tlorm
of concession, it may provide financial basis foet
creation of logistic industrial parks in ports. deit is
necessary to outline that ports’ existing econoanicl
technical basis complies with the majority of
requirements for industrial parks, and this factcfes
minor financial inflows comparatively with situatie

Services provided by industrial parks may include a when industrial parks are built on territories notupied

complex of logistic services and in case the lagdhe
dominant over the rest of the activities or it dgaial with
the manufacturing, another
identified — Logistic Industrial Park.
Therefore, Logistical Industrial
identified as a territory with a complex of objedts
manufacturing purposes, united by a single inftastire

Park can be expediting companies (or their branches),

before.
Considering the accent in logistic industrial parks

separate type can beocated on the ports territories the very logist@rvice

and park structure has to include the followingredats:

customs
warehouse’s representatives and offides o
Such structure shall provide

brokers,
shipping companies.

system, with a certain objective to lead economic essential logistic service for enterprises.

activity in sphere of industry and logistics.

Taking into account that a modern port is an 4. EFFECT OF PARTICIPATION IN LOGISTIC

assembly of the whole logistic services varietye arf
the variants to create logistic industrial parksthe

employment of the territory and infrastructure @&as

trade ports or territories adjacent to them. Adsit

INDUSTRIAL PARKSAT SEAPORTS

It is obvious that the primary motive for the
enterprises to join industrial park is the economic

known, ports provide services for storage, stowage,benefits. The effect obtained from creation of &bigi

warehousing, packing, etc., of the goods that, diyoa

speaking, are not necessarily for external tradeusT

use of ports’ property and logistic service to teea goods due to effective

logistic industrial parks is a perfect opportunity
develop national industrial parks.
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industrial parks can be seen in various levels:

- the stakeholders get reduction of cost for mastufed
logistics, minimization of
transport operations and optimization of customs
procedures;
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- the port can use the territories and infrastmectin a (Figure 3) and in other cases the methodology is
more effective way and broadens its activities dwe identical. Formation of logistic expenditures daebasic
services provision to the cargoes which technicdlly  variant:

not belong to external economic activity; 8

- the region on the whole shall get considerable R=z R, Q)
improvement of economic situation on the accourihef i=1

creation of new jobs, investments and increase in

manufacturing ratings. Where R;- expenditures for the raw materials

Let's analyse more precisely the economic effect delivery (shipping and discharging)®, - expenditures

for_er_wterprise_s: The_ main crifcer_ion o id_entifyeetive for customs proceduresR;- expenditures for other
logistics is minimization of logistic operationsdaat the

same time compliance with the main logistic rules. formalities in the port; R, - expenditures for raw
Principal logistic criteria are money and time aind materials storage in the port}; - expenditures for

compliance with the given approach let's provideter yehicle/railway transportation of raw materials tie
analysis. We shall compare expenditures on logistiC\yarehouses of the enterprisg; - expenditures for raw

operations for an enterprise in situation whensitai ial h . fth R
participant (member) of logistic industrial parkdaits materials storage on the premises of the enterpRse-

manufacturing premises are located in another place manufacturing expendituresR; - expenditures for

In practice, the following three situations miglgt b finished commaodity storage.
possible: The main parameters that have impact on the level
1) The enterprise works with import raw materids,  of expenditures (1) are the annual volumes of raw

finished commodity is disseminated on the territofy  materials deliveryQ, and finished commodityQ,
Ukraine (terms of goods delivery EXW);

2) The enterprise works with national (domestiay ra distance between port an_d manufactu_ring premises

materials, its finished commodity basically is (Warehouses) of the enterprise average time for raw

disseminated for the export (terms of goods dejfiver Materials storage in the pof , in the warehouse,,

FOB); and average time for finished commodity storagéhm

3) The enterprise works with national (domestiay ra warehouses of the manufactufgr

materials, its finished commodity is disseminatedtie

territory of Ukraine (terms of goods delivery EXW).
Situation when enterprise works with import raw

materials but export its products is not common in

Ukraine. We shall provide analysis for the firguation

Let's analyse in details the expenditure articles
which depend on the manufacturer's location.

(l/' Transportation of raw
‘\ “ auto / train transport

Storage, processing
of raw materials,
finished goods
storage

Operations at the port unloading from the vessel, customs formalifies, storage.
loading on car / frain transport, ofher formalities (plytosanitary, radio control, etc))

\\i LOGISTICS CYCLE OF SUPPLY CHAIN E/
o g B

S T R T R R T

Figure 3 Considered situation for expendituresyaisi

Expenditures for vehicle/railway transportation of Expenditures for storage of raw materials in the
raw materials to the warehouses of the enterprise: warehouses of the enterprise:

Ro=faLQ/q,, @) Re = cw [Bu(Qr) +1u(Qr) (4)

R5 = fI’W(Qf ’L'qI’W) [Qr ! (3)
where f,,q, - tariff for the transportation by vehicle —cw- COSt of warehouse rent (per sq.ms); - essential
and its loading; f,,, 0y - tariff for railway area of the warehouse (sg.mr), - operating costs in

transportation and loading of carriage. the warehouse.
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Manufacturing expenditures
Ry = ¢ BBn(Qq) +1m(Qg) + Fic » ®)
em - cost of manufacturing premises rent (per sq.
m.); S, - rented manufacturing premises (sq. n,); -
variable manufacturing expenditures,,, - constant

manufacturing expenditures (premises rental, asle r
also relates to constant manufacturing expenditures
though, in context of the given task, it is sigrafint to
define its relation to the planned volume of prarm.
Expenditures for the finished commodity storage:

Re = cw (B (Qq) + 1w (Qg) (6)

Essentially the warehouses expenditures may bednif

R6+8 =Cw |:B\N(Qerg)"'I’W(Qr-Qg) (7)

If the similar manufacturing is located in the
logistic industrial park in the port the expendésirfor
the storage Rg.g and manufacturingr,, will be

identified as follows:

R7=c"mBn(Qg) +1'm (Qq) + I
Rierg = c'wBw(Qr,Qq) +1'w (Qr,Qq)

®)
©)

In their turn, transport expenditures for the raw
materials delivery on the territory of the port'( -
transport tariffs) to the manufacturing premised e
calculated as follows:

Rs=1'Qr, (10)

customs formalitiests - other port formalitiesys - raw

material storage in the portits- raw material
transportation from the enterprise warehouse. Given
logistic cycle deals with raw material delivery atides

not include manufacturing logistics, which itsefncbe
the subject for separate research. The averageftime
the given logistic cycle:

t=>1, (12)

t
i=1

It is essential that probabilistic nature of tinwr f
each operation reveals necessity to take into

consideration the standard deviation(i=15. The
absence of correlation between period of each tipara

allows to define time standard deviation for loigist
cycle in the following way:

5
o=\ 2 0f
i=

The probability of timely executed logistic cycle
within the given periodty,t,]:

p(tlststz)m(uj_q{u]
Oy Oy

For the case when the manufacturing is located in
logistic industrial park, the value (13) is going be
considerably lower in comparison with the otheriapt
and, evidently, the probability to perform the wdol
logistic cycle on time is much higher.

(13)

(14)

When the rest of the expenditures are equal, the

disparity of general expenditures due to basicavarand
variant when the manufacturing is located in thet po
may be as follows:
A=Rs+Rgg + Ry ~R5~Rgi3~Ry (11)

At A>0 the economic benefits of industrial park in
the port are obvious. It's clear that given effést
obtained not only due to ratio of cost parametars b
manufacturing and storage volumes (amounts).

Besides the expenditures
manufacturing premises location, there is alsotitme
factor, which is of utmost importance. When
manufacturing is located in the port such essential
operations as reloading, customs proceedings arat ot
obligatory formalities can be easily controlled and
coordinated. All these factors in their turn allow
applying the logistic principle “right on time” ipractice
[1]. i

Let's introduce the following termsti - average
time ofi - operation performance in the logistic cycle:

- raw material delivery (shipping and discharginiy),-

162

retrenchment due to

5. CONCLUSIONS

We consider port territories to be a beneficial
branch for creation of industrial parks in Ukraine,
especially taking into consideration that ports tnee
almost all the requirements for industrial parksd an
parks’ creation on the premises of the port does no
require big amounts of financial inflow as it udyaloes
when industrial parks are created on the terrisoriet
previously occupied. Due to the fact that ports e
concentration of logistic services, the specifiatéee for
industrial parks located on the territory of thertpis
considerable logistic component in the functional
objective of the park, in view of this, such paden be
defined with the term  «logistic industrial parks».
Advisability for entities to participate in logisti
industrial parks is determined by economic beneifitd
opportunity to optimize logistic operations.
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ANALYSISON LEARNING STYLESIN ADAPTIVE MODELSFOR E-LEARNING
MARINE STAFF

INIKOLOVA NATALIA, DECHEV JAVOR,*MEDNIKAROV BOYAN, “KALINOV KALIN,
STENEKEDJIEV KIRIL

1234Nikola Vaptsarov, Naval Academy, Bulgaria
ABSTRACT

The report analyzes the application of differeratriéng styles according to Felder-Silverman intaiaptive
model in Learning Management Systems Moodle. Favampeters describing the learning process areifieht two
continuous and two discrete ones. Two groups d¢fstal tests are applied over the data — onefouthe discrete,
and one group for the continuous parameters. Cdaguar are made between the experimental and thieo€group on
one hand, and between the advanced and the basip gn the other hand (divided in terms of levekedwledge).
The statistical tests are realized in MATLAB andemsively use Bootstrap simulation. Results shoat the basic
group benefits from the proposed learning techriguéereas more attention should be paid to progidtimuli to
students from the advanced group to strive fordrigind higher academic results.

Keywords. adaptive, model, style, e-learning, statisticatse Bootstrap

1. INTRODUCTION of which there are two comparisons applied: 1) ketw
experimental and control groups, 2) between advince
At this stage of development of information and basic groups. A detailed discussion of thertesilts
technology, management systems for training andis provided. Section 5 offers main conclusions frima
curriculum (also called LMS - Learning Management test results.
Systems), and systems for e-learning in particldag,
getting more and more popular in the area of nmagiti 2. DESCRIPTION OF THE EXPERIMENT
education. To cover a wider range of students (leeop
receiving training) with their specific learningas and The Felder-Silverman model [Hawk et al., 2007] is
capabilities, it is possible to use adaptive madels employed as a basis for the study of learning stime
Learning styles can define the model of adaptabilit adaptive models. Several important aspects must be
according to the characteristics of the student. defined in that respect:
This paper describes a survey conducted among « What kind of student perceives information -
students from the N. Vaptsarov Naval Academy, Varna sensory or intuitive;
Bulgaria. Participants are divided into two groups - By what kind of external data analysts perceived
experimental and control group. The experimentalgr  best — visually or verbally;
comprises cadets majoring in mechanical engineering - How do you process information — active or
The control group consists of civil students majgrin reflex;

the same area. The analysis covers the results thhem - What is the way of understanding — gradual or
learning process in Informatics. The experimentalg complete.

is additionally divided into advanced and basicugro Each style has the following characteristics [Griaf
depending on their level of knowledge and ability t al., 2009; Viola et al., 2007]:

comprehend the material. Different learning techag) . sensing — practically oriented, works with facts
are applied to the experimental subgroups, inclyudin and procedures;

different additional learning materials and diffetrevays - intuitive — oriented to concepts and theories, an
of presenting the material. Different scoring pidaees innovator.

are also applied. To analyze the results, fourmatars - visual - receives richest information on the basis
(two continuous and two discrete) are identifiedd an of visual materials - images, diagrams and charts.
analyzed: duration of test, test scores, quality of - verbal — remembers best read or heard
education and lecturer evaluation. A series ofistieal information, prefers lectures and discussions.

tests (one-tail and two-tail tests) using Bootstrap - active — learns by doing something, experiments

simulation are applied over the data in order toegate and summarizes the ideas of others.
results regarding the effectiveness of the proposed - reflective - learns by analysing the object, prefer
learning technique. to work independently.

In what follows, Section 2 gives the rationale fué t - sequential — perceive and understand the
experiment. Section 3 discusses the statistictd tesbe information if provided on small linked portions,
applied to the discrete parameters, with appropriat straightforward and works by instructions.
reference to the tests to be applied to the cootisu + global - think globally, able to find the
parameters. Section 4 presents the results from theelationship between different categories.
statistical tests for each of the four parametienseach

163



New Technological Alternatives for Enhancing EcomoEfficiency

When creating the model of e-learning and when response; relations — connect two statements; yoiar
conducting the experiments, the following restons true or false. Answers can be: path selection — pre
apply: written way to perform an action; statement — aiaho

- limited number of subjects included in the study; between assertions, and free response. The employed

- small volume curriculum - textbooks, exercises, combinations of questions and answers are given in

tests, which prevents the creation of a large desiab
» dynamic nature of the curriculum that does not

Table 1.

Table 1. Type of questions

allow the experiment to be carried out for sevetdiool type of questions type of answers
years. _ _ . presenta_tior type pf technology of type of answer
The experiment is carried out at the N. Vaptsarov | of question| question answer _
Naval Academy, Varna, Bulgaria, in an e-learning text description| multiple choics path selection|
Moodle environment, with an additional adaptable text statement| multiple choice path selectior
module. It comprises a total of 87 first year sntde text situation | multiple choicel  path selection
attending classes in "Informatics", Module "Systefors visual description| multiple choicg path selection
table processing". The experimental group consisis/ visual situation multiple choice path selection
students (cadets), whereas the control group dsnsfs text statement| multiple choic¢  statement selecfion
70 students (civil students), majoring in Ship Maels visual statement| multiple choiceé  statement selecti
and Equipment. The criteria for adaptabi”ty in the visual situation multiple choicg  statement selettio
function model are focused on the adaptability foe t text situation | multiple choice|  statement selectjon
characteristics of the student: according to her text statement| multiple choiceé  statement selection
knowledge and style of learning. The limited numbgr text situation | multiple choice| ~ statement selectjon
students in the study does not allow creating gsdbpt text statement short answer|  statement selegtion
could be characterized by all styles identified tire visual statement short answe statement selegtion
Felder-Silverman model. text statement short answer, free responsg
To carry out the experiment it is assumed that | visual situation short answer free response
division by knowledge may replace the division by visual statement relations statement selection
CharaCtel’iStiCS. FOI‘ that reason, the CadetS aﬂdadi text statement relations statement selection
into two groups — basic and advanced. Each of ttem text statement true / false statement selection

adopt different features of the Felder-Silvermandeto
The criterion employed to divide the students esgbore
from their previous modules on the subject. Itsstamed
that students from the basic level experienceadliffies
when learning the discipline. The course providesnt
with training materials and exercises, which thegaso
that to acquire a basic level curriculum. In aduitito possible discretes are given below:
that, students at the advanced level receive more 1) Duration of testmeasured in minutes;
complex tasks in order to stimulate their developime 2) Test scoresmeasured in points;
and acquire particular skills and knowledge, sa tha 3) Quality of educationwith five possible discretes:
obtain higher scores in the final examination. "Excellent", "Very good", "Good", "Satisfactory",
Separation by success assumes that students fromBad".
both streams have the following features, according 4) Lecturer evaluationwith five possible discretes:
the Felder-Silverman model: "Excellent", "Very good", "Good", "Satisfactory",
« basic — active, sensing, visual, sequential; "Bad".
- advanced — reflective, intuitive, verbal, global. In the course of further analysis, statistical dest
The learning content is divided into several over discrete and over continuous features shall be
categories, each of them directed to a particelaming employed. Description of the tests that would apply
style: discrete features shall be provided in Section Be T
« lectures in PDF format — intuitive, verbal, global work [Nikolova et al., 2013a] gives a detailed
students; description of the tests that apply to continuous
. lectures in PPT format - parameters. The work discusses three analyticas tes
sequential students; over one-dimensional continuous features — Wilcoxon
- flash animations — sensing visual students; rank sum test, analytical Kolmogorov-Smirnov testd
- online help — intuitive, verbal students. analytical Kuiper test, and also offers an algonitto
To check the level of knowledge acquired, studentsfind the pya.e Of Kuiper statistics using Bootstrap
are asked to answer a test. Different questionssaels simulation. A discussion on Bootstrap statisticasts
of answering are included in order to addresstylés of under the described setup is also provided in [k
learning. Questions can be defined as text ortitiesd et al., 2013b; Nikolova et al., 2013c].
by images. In the same time, they may be of the
following types: description — describe an actidajm — 3.
to choose a statement; situation — describe thé rea
situation. Technologically, the responses are @igiohto
four types: multiple choice — choice of severalcsiped
actions; short answer — write the exact text or enen

Four parameters shall be subjected to further
analysis in order to test the results of the leayni
experiment, all coming from the test that the pgrtints
filled in. The first two parameters are continuous,
whereas the others are discrete parameters, amd the

sensing, visual,

STATISTICAL TESTS

Two samples shall be compared, both one-
dimensional and containing the values of a selected
discrete feature. The elements of the two samples
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comply with different restrictions. Of course, tkos 4. EXPERIMENTS
restrictions cannot be the same for both sampkrsuse

samples would be identical. In fact, the elementthe The statistical tests, discussed in the previous
samples differ by a single factor, which allows Section shall be applied over the data from theystall
comparing the influence of this factor over the plas. tests and analyses are performed at a significtaves

Assume there are two one-dimensional samples of ad =0.05.
discrete feature withr number of discretes, called ) ) )
Sample 1 and Sample 2. Assume also that Population 4-1- Duration of test — comparison of experimeratad
contains the values of the discrete parameter & th control groups
population of all data points that comply with the
restriction for Sample 1. In the same fashion, emsu
that Population 2 contains the values of the discre
parameter in the population of all data points that
comply with the restriction for Sample 2.

There is a total of (24 tests in such a setup,
divided into ¢+1) groups: one group to compare the
discrete distributions, and a group per each discre

The results from the statistical tests are given in
Table 2. None of the tests shows statistically iicant
difference in the characteristics of position; hoamethe
experimental group has significantly shorter damatof
test compared to the control group (mean of 53 wsin
63 min; median of 52 min vs. 63 min). All tests sho
statistical significance of the characteristicglispersion
(Pvaie< 0.0166). The practical significance of the
3.1. First group differences is in the much higher variance in the

experimental group (standard deviation two times

This first group presents tests that search for higher: 28 min vs. 14 min; IQR (interquartile rahge
difference in the discrete distribution of Popwatil and ~ more than three times higher: 59 min vs. 17 mirje T
Population 2. The null hypothesis is that the dtistions Bootstrap tests show statistically significant eliéfnce in
of the Populations are equal, and the alternativethe distributions fau.<0.0166), where the distribution
hypothesis is that the distributions of the Popoiet are ~ of the experimental group is shifted right and iscin
different. This group contains two statistical $est wider.

Bootstrap ANOVA contingency table test [Efron, , . .
Tibshirani, 1993] and analytical ANOVA contingency Table 2. Numerical charact(_arlstlcs of experimeatd
table test [Hanke, Reitsch, 1991]. control group regarding duration of test

|Sample 1|Sample 2|

| |

. . ) # of observations| 17 | 55 |
The tests in these groups search for differences in Mean  |52.96 | 63.1 |

3.2. The (i+1) group, where i changes from 1 to r I
|

the probabilities for occurrence of theah discrete in I Median | 51.9 | 63 |
|
[

both Populations. If Sample 1 and Sample 2 have zer lsQTRD ||5298§93 ||1173'37§ Il
frequencies for occurrence of th¢h discrete, then this T
group of tests is not conducted. The null hypothési
that the two Populations have equal probabilites f 4.2. Duration of test — comparison of advanced and
occurrence of théth discrete. This group contains four basic groups
statistical tests — two-tail and one-tail Bootsttapt for o ) .
equality of proportions [Efron, Tibshirani, 1993jyo- The results from the statistical tests are given in
tail and one-tail analytical hyper geometric test f Table 3. None of the tests shows statistically ifigant
equality of proportions [Groebner et al., 2011].eTh difference in the charact(_erlstlcs of position arftk t
value ofp,a.e for the latter pair is derived by integration @dvanced group has practically the same mean, dsit h
of the hyper geometric distribution using the fimet  Significantly lower median compared to the basiougr
higecdfof MATLAB [Mathworks, 2013]. For the two- (mean of 52 min vs. 53 min; median of 52 min vs. 60
tail tests, the alternative hypothesis is thatptabability ~ Min). None of the tests shows statistically sigmifit
for occurrence of theth discrete under Population 1 is difference in the characteristics of dispersion.eTh
different from the one in Population 2. For the -taié practical significance of the differences is smalhich
tests, the alternative hypothesis depends on theS justified by the direction of difference in tiseandard
calculated frequencies for occurrence of ithe discrete ~ deviation and IQR (standard deviation of the adednc
for both samples. If Sample 1 has higher frequéocy ~ 9roup 29 min vs. 30 min in the basic group; IQR60f
occurrence of thé-th discrete than Sample 2, then the Min in the advanced group vs. 54 min in the basic
alternative hypothesis states that the probabifsy ~ 9roup). None of the tests shows statistically digant
occurrence of theth discrete for Population 1 is higher difference in the distributions.
]t‘?ea;ué?]iyofrc])? Jgéufrcéﬂilg‘té??mih gissc?ent]glteha:.l-n hszsmrgl\ge Table 3. Numerical char_acteristic_s of advancedtzsic group
regarding duration of test
2, then the alternative hypothesis states that the
probability for occurrence of tha-th discrete for |
Population 1 is lower than the one for Populatiorin2 :#of observations| 9 | 8 |
some rare cases, when Sample 1 and Sample 2 have I Mean  |52.21 |53.81 |
|
|

|Sample 1|Sample 2|
| |

equal frequencies for occurrence of itth discrete, then Medtan ||285.jég || o Il
the one-tail tests are not performed. IQR  |60.02 |53.65 |
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4.3. Test scores — comparison of experimental andTable 6. None of the tests shows statistically ifigant
control groups difference in the frequency of any of the discretes
regarding quality of education. There is slight
The results from the statistical tests are given in improvement of opinion in the experimental group,
Table 4. All tests show statistically significantference because: a) in the experimental group there is no
in the characteristics of positiop,§.<1.115e-9). The satisfactory and bad opinion, whereas in the cbntro
experimental group has significantly better scairem group 6% have such opinion; b) in the experimental
the control group (mean in the experimental grouiglo group, there are participants with excellent opinibat
points vs. 33 points in the control group; mediarthie are 5% more than in the control group (59% vs. 54%)
experimental group of 41.5 points vs. 34 pointgha None of the tests shows statistically significant
control group). All tests show statistically sigoént difference in the discrete distributions.
difference in the characteristics of dispersion
(Pvae< 0.0055). The practical significance of the Table 6. Numerical characteristics of experimeatal

differences is in the much lower variance in the control groups regarding quality of education
experimental group (standard deviation two timegelo
2.7 points vs. 6 points; IQR is about three tinmemsdr: FSample 1jSample Z
3.4 points vs. 10.3 points). All tests show stattisly # of observations B Ti7 [ 68 |

. . . . . . . Percentage of the discrete 'Excellent’ in the Sam ple |58.82% | 54.41% |
s|gn|f|cant difference in the dIStrIbUtIOI’lB\,£|ueS 3.291e- Percentage of the discrete 'Very good' in the Sam ple | 23.53% | 30.88% |

. . . . R . Percentage of the discrete '‘Good' in the Sampl e |17.65% |8.82% |

5) where the distribution in the exper|menta| gras Percentage of the discrete 'Satisfactory in the S ample | 0.00% |4.41% |

! . . . Percentage of the discrete 'Bad' in the Sample 10.00% | 1.47% |
shifted right and is much tighter. ! |

Table 4. Numerical characteristics of experimeatal 4.6. Quality of education — comparison of advanaad
control groups regarding test scores basic groups
| |Sample 1|Sample 2| The results from the statistical tests are given in
:# 5T observators 17' 5 Il Table 7. None of the tests shows statistically ifigant
| Mean |40.67 |33.27 | difference in the frequency of occurrence of anythef
| Median | 41.5 |34.33 | five discretes of quality of education. In any cathere
I STD | 2.685 |5.955 | is practically significant improvement of opinion
|

IQR [ 3.443 ||10'34| regarding quality in the advanced group: a) in the

advanced group there are only 11% good estimates fo

4.4. Test scores — comparison of advanced and basid€ duality of education, vs. 25% for the basicugrob)

groups in the advanced group, the participants with ercell
opinion are about 17% more than those in the basic

The results from the statistical tests are given in 90UP (67% vs. 50%). None of the tests shows

Table 5. The Bootstrap tests show statisticallydbdme st.ati_stically significant  difference in the dis@et
significance of the difference in the characterstof  distributions.

position, where the advanced group has practically
slightly better scores than the basic group (meathé
advanced group of 42 points vs. 40 points in thgicha
group; median in the experimental group of 42 Eoust

Table 7. Numerical characteristics of advancedtzasic
groups regarding quality of education

40 points in the basic group). None of the testsash ISample 1sample2l |
statistical significant difference in the charaiBrs of | rerceniagsof e doabe Excelent i he sam pid | 86,679 | 30.00% |
dispersion, and the slightly lower values in thgaamed | i e co e S | ik Vo0

| | |

group are of little practical importance (standard
deviation in the advanced group of 2.1 points v8. 2
points in the basic group; IQR in the advanced groii
2.5 points vs. 3.6 points in the basic group).

4.7. Lecturer evaluation — comparison of experiraknt
and control groups

of participants have that opinion; b) in the expemtal
group, the participants with good opinion are alth#
more than those in the control group (29% vs. 13%).
None of the tests shows statistically significantehe
discrete distributions.

Table 5. Numerical characteristics of advancedtzasic The results from the statistical tests are given in
groups regarding test scores Tgble 8. None of the tests shows statistically ifiant
difference in the frequency of occurrence of anythef
I |Sample 1|Sample 2| five discretes of the lecturer evaluation. Howewerthe
[ of observations] 9 [ 8 | experimental group there is s.,llght ymprovement_hﬁ t
| Mean |41.69 |39.53 | lecturer evaluation, because: a) in the experinhenta
| Median |42.33 |39.59 | group there are no participants with good or badiop,
I STD  [2.137 |2.904 | whereas in the control group respectively 10% a¥d 6
|

IQR | 25 |3.645 |
| [ |

4.5. Quality of education — comparison of experitak
and control groups

The results from the statistical tests are given in
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Table 8. Numerical characteristics of experimeatal
control groups regarding lecturer evaluation

|Sample 1|Sample 2|
| |
|17 | 68 |
ple | 64.71% | 64.71% |
ple |29.41% | 13.24% |
e |0.00% |10.29% |
ample | 5.88% | 5.88% |
e |0.00% |5.88% |
| |

# of observations
Percentage of the discrete 'Excellent’ in the Sam
Percentage of the discrete 'Very good' in the Sam
Percentage of the discrete ‘Good' in the Sampl
Percentage of the discrete 'Satisfactory' in the S
Percentage of the discrete ‘Bad’ in the Sampl

4.8. Lecturer evaluation — comparison of advancad a
basic groups

The results from the statistical tests are given in
Table 9. None of the tests shows statistically ifiant
difference in the frequency of occurrence of arscdite
regarding lecturer evaluation. In any case, in the
advanced group there is practical improvement ef th
opinion regarding lecturer evaluation, becausdandhe
advanced group there is no satisfactory opinionttier
lecturer, whereas in the basic group, 12.5% hagh an
opinion; b) in the advanced group, the people with
excellent opinion are around 28% more than thoghén
basic group (78% vs. 50%). None of the tests shows
statistically significant difference in the disearet
distributions.

Table 9. Numerical characteristics of advancedzasic
groups regarding lecturer evaluation

|Sample 1|Sample 2|
|

|9 |8 |
ample | 77.78% | 50.00% |

ple | 22.22% | 37.50% |
ample | 0.00% | 12.50% |
| |

# of observations
Percentage of the discrete 'Excellent' in the S
Percentage of the discrete 'Very good' in the Sam
Percentage of the discrete 'Satisfactory' in the S

5. CONCLUSIONS

All statistical tests performed in this study are
realized using original software in MATLAB R2013a
environment. The program functions are availatde fof
charge upon request from the authors.

The following conclusions can be made from the
statistical results:

- there is statistically insignificant difference time

duration of exam between the experimental and
control groups;

- there is no statistically significant difference in g

duration of test between the advanced and the
basic group;
- there is statistically significant difference ineth

- there is no statistically significant difference in
the lecturer assessment in the experimental and
control groups, with only slight improvement of
the opinion in the experimental group;

- there is no statistically significant difference in
the lecturer assessment in the advanced and basic
groups, with practical improvement of the
opinion in the advanced group;

Based on that, there are several conclusions to be

made regarding this study:

- the use of learning materials and test questions,
targeted at different learning styles, improves the
utilization of the information provided,;

- the separation into groups depending on exam
results has positive impact on students. More
particularly, the statistical results show that the
basic group has improved in performance thanks
to the proposed learning techniques and it has
high chances of becoming competitive to the
advanced group in time;

. the overall satisfaction of students from the
learning process has increased, which is a strong
justification to continue applying the proposed
approach;

« more attention has to be paid to the members of
the advanced group; the results show that for all
students the major motivation is to pass the exam,
so once this is guaranteed students have no
ambitions of achieving higher academic results;
therefore stronger stimuli should be provided to
the advanced students, such as providing more
complex tasks, financial support of excellent
students, inclusion in specialized academic
programs for learning and mobility, etc.;

- the lack of usage of the e-learning communication
modules by the students does not allow studying
the communication aspects of the Felder-
Silverman model.

- it is mandatory to expand this research over larger
and varying student groups in order to justify the
positive effects of the proposed learning
technique;
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MARITIME SECURITY: FUTURE TRENDS AND CHALLENGES
NINCIC DONNA
ABS School of Maritime Policy and Management, Galitt Maritime Academy, USA

ABSTRACT

There has been a sudden and dramatic drop in marijtiracy in recent years leading security analistgoice
concern that the global community may feel it isappropriate time — especially in years of econom@essions and
constrained national budgets — to reduce its coypitacy measures around the world, particulariytiie Horn of
Africa. At the same time, some shipping companiay aiso be inclined to conclude that the threanafitime piracy
has passed, and the more expensive "best managenaetices” are no longer needed. These would bmature
conclusions. As this paper argues, a current dedfimmaritime piracy off the coast of Somalia does mean it has
been reduced elsewhere; indeed, we are seeingagegén pirate attacks off of Nigeria and resurganahe Strait of
Malacca. There are also other areas of the wodtlate possibly poised for increases in maritirmaqyi. Additionally,
the threat of maritime terrorism can never be whalismissed, and the global shipping community iesmat
continued risk for exploitation by the illegal dsugnd weapons trade, and human trafficking.

Keywords: Maritime piracy; maritime terrorism; drug, weaportsyman trafficking; maritime criminality.

1. INTRODUCTION economic constraints? The answer, unfortunatelthas
we should continue to be very concerned.

The global maritime community has witnessed a
sudden and somewhat unexpected and dramatic declin@. MARITIME PIRACY: CURRENT TRENDS
in maritime piracy attacks worldwide in the perifpdm AND THE DECLINE OF THE SOMALI THREAT
2011 to 2012 and accelerating into 2013, partityladf
the coast of Somalia and in the greater Gulf of As can be seen from Figure 1, maritime piracy has
Aden/Horn of Africa (HOA) region. This development fluctuated significantly between the years 2002 202
has been attributed to multi-national naval efforts (Unless otherwise noted, all pirate attack dafeois the
(including the Combined Task Force 151 and the International Maritime Bureau). For the period 2002
European Union’s Operation Atalanta); increased 2005, most of the world’s reported maritime pirate
implementation of best management security prastice attacks were situated in the area in and aroundttzst
by the world’s global maritime fleet, and some tstgic of Malacca. However, with the increased security
developments on land in Somalia. measures adopted in the region between Malaysia,

As a result, there is speculation that there mag be Singapore and Indonesia, maritime piracy dropped
drawdown of the (very expensive) international task substantially in this area in 2005 (the drop in ithae
forces, a pullback of patrols by some of the inaiefgmt ~ Piracy in the Strait of Malacca region was also due

nations offering security for their vessels in tiegion, part to the Indian Ocean tsunami).
as well as a retrenchment of the number of vessels

- : ; 500 4 445 445 439
willing to implement many of the more expensive 370 406
technical (lethal and non-lethal) anti-piracy measu 400

(including the use of armed guards). 300 -
At the same time, the international community has | ;g9 -
witnessed a decrease in concern about maritimerigtrr
events; predictions about a “move to the sea” lmups
such as al Qaeda in the Arabian Peninsula (AQAP), a

100 -

O -

Shabaab (Soma"a) or Jemaah |S|ay|yah (lndonesia) 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

have yet to materialize and there have been no know : — :

direct maritime attacks by al Qaeda since th8S Figure 1 Global Maritime Piracy: 2002-2012 [1]
Firebolt incident in the Persian Gulf. The most recent ) N ]

maritime terrorist event was the minor attack oe th However, at the same time maritime piracy began to

Japanese-flagged VLCC MM. Starin the Persian Gulf ~ decline in the Malacca region specifically and Asia
near the United Arab Emirates in 2010 attributedns ~ 9eneral, it began to increase in the Gulf of Adesgs in
al Qaeda-affiliated Abdullah Azzam Brigades. global maritime piracy after 2005 are attributethast
With maritime terrorism currently at a seeming low €xclusively to the rise in acts of maritime piracy
point, and maritime piracy for the moment on the Committed by Somali pirates. _
decline, this raises the question for the futurenafitime The continued rise in global attacks from 2007do i
security. Given the relative recent quiet on theitinae peak in 2010 is due largely to the geographical
front, how concerned should we be about maritime Progression and expansion to the south and toasiecs
terrorism and piracy, particularly in a time ofsiicant ~ Somali pirates as a result of their adoption of
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increasingly sophisticated methods of operation and
attack. By the time they were functioning well irttee
Indian Ocean east to within 400 nautical miles o t

maritime piracy in the Gulf of Aden. Its missiom i
accordance with United Nations Security Council
Resolutions authorizing international action agains

Indian coast and south to Madagascar, and near theésomali pirates, and in cooperation with non-member

entrance of the Persian Gulf, the Somali pirated ha
perfected the use of “mother ships” capable of atiey
at sea for months at a time. This, and the useuttipte

forces, has been to “disrupt piracy and armed mybat
sea and to engage with regional and other partizers
build capacity and improve relevant capabilitieorder

smaller attack boats, a seemingly endless supply ofto protect global maritime commerce and securalfyee

RPGs and other light arms, and an ability to adaps,
satellite phones and ship tracking methods, havdema
attacks by Somali pirates increasingly difficult to
prevent.

However, from this high point, the global maritime
community witnessed an unexpected sharp and
significant drop in maritime piracy in 2012 (andarthe
first quarter of 2013) due exclusively to the suddad
dramatic drop of Somali piracy in the Gulf of AdeAs
can be seen in Table 1, attacks attributed to Somal
pirates on merchant shipping, yachts and fishirgpeis
dropped from a high of 237 attacks in 2011 to a &fw
75 incidents in 2012. This represents a remarkdide
of over 300% in just one year.

Table 1. Somali Piracy: 2009-2012 [2]

Year 2009 2010
# Attacks 218 219

2011
237

2012
75

The reasons for the drop in Somali piracy are
important to understand, especially since we aeinge
increases in piracy in other parts of the world awildl
need to determine how “applicable” anti-piracy
operations in Somalia will be to these new areas of

of navigation” [3].

CTF 151 is a multinational force operating to
protect merchant vessels in over one million square
miles off the coast of Somalia, in the Gulf of Addarn
of Africa region, Indian Ocean, and approaching the
Persian Gulf. Command of CTF-151 is rotated between
participatory nations on a four to six month basis.
Contributing members include over twenty countries,
with a rotating command; previous commands include
the United States, the Republic of Korea, Singapore
Turkey and New Zealand.

Combined Task Force 151 is one of three task
forces operated by Combined Maritime Forces (CMF),
the other two being CTF 150 tasked with maritime
security (largely anti-terrorism) more generallgdaCTF
152, dedicated to maritime security in the Persiauf.

In conjunction with the European Union Naval Force
Somalia (EU NAVFOR), the North Atlantic Treaty
Organization (NATO), and together with independentl
deployed naval ships, CTF 151 helps to patrol the
Internationally Recommended Transit Corridor (IRTC)
in the Gulf Aden between Somalia and Yemen in the
Bab al Mandeb Strait.

maritime piracy.

The drop in Somali piracy is due largely to three
separate and interrelated events: 1) The increasing
success of the global multi-national naval taskdsrand
independent operators, 2) the increasing adopfidmest
management practices by merchant ships, and 3
developments on the ground in the internal politica
situation in Somalia.
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2.1 International Task Forces

Three separate international naval task forces have

operated in the Gulf of Aden/Horn of Africa regiasith
the mission of combating maritime piracy: Combined
Task Force 151 (CTF 151), the European Union’s
Operation Atalanta and NATO'’s Operation Ocean
Shield

At the same time, the naval forces of additional
countries operating independently from the taslkcdsr
have offered significant and cooperative anti-pirac
support in the region as well. Known as “indepertde
deployers,” these include naval deployments frorm&h
India, the Islamic Republic of Iran, Japan, Kenya,
Malaysia, Russia, Saudi Arabia, South Africa and
Yemen. (While the naval vessels of these counaies
not part of the multinational maritime coalition
operations, they do participate in the Shared Anese
and Deconfliction (SHADE) mechanism).

CTF 151 was established as a multinational
operation in January 2009 in response to the rise o
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Figure 2. IRTC [4]

EU NAVFOR'’s Operation Atalantawas formed in
December 2008, with the initial objective of prdieg
the humanitarian relief vessels of the United Natio
World Food Programme. Additional mission
components include:
The protection of shipping in support of the
African Union Mission in Somalia (AMISOM);
The deterrence, prevention and repression of
acts of piracy and armed robbery at sea off the
Somali coast;
The protection of vulnerable shipping off the
Somali coast on a case by case basis;
Monitoring of fishing activities off the coast of
Somalia [5]

In March 2012 the European Union extended the
mandate oDperation Atalantauntil December 2014. At
the same time, the Council of the European Uni@o al
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extended its area of operation to include Somadistal
territory and internal waters (within the 12 naatimile
territorial water limit).

Working alongside CTF 151 andDOperation
Atalanta NATO'’s Operation Ocean Shiel@formed in
2008) is the third leg of the multi-national courpéracy
mission in the Gulf of Aden and off the Horn of isf.
NATO’s Ocean Shield role is to “provide naval escorts
and deterrence capabilities, while increasing coatjmm
with other counter-piracy operations in the arearder
to optimize efforts and tackle the evolving pir&tends
and tactics” [6]. In March 2012, the North Atlantic
Council, along with EU NAVFOR, also extended its
counter-piracy operation through 2014.

In addition to the multi-national task force effart
several countries independently contribute to tluda
fight against Somali piracy. Previously mentionbd\e,
these include China, India, the Islamic Republidrah,

merchant vessels are increasingly adopting these
measures in greater numbers, particularly off thest of
Somalia and in the greater Horn of Africa region.

The reason for this is clear. While the interradilo
task forces provide a strong deterrent to piraay reuay
assist in rescue operations, the international fastes
cannot be everywhere and cannot prevent everykattac
this means the ship itself must be prepared tohee t
“first responder” and, given enough notice, itldts a
good chance of avoiding successful attack altogettie
takes aggressive best management practice actions
against the pirates. To this end, BMP continue ¢o b
recommended as the first line of defence both by
international organizations and many private skmgpi
organizations.

The most recent advice for shippers was made
available in August 2011BMP4: Best Management
Practices for Protection against Somalia Based Byra

Japan, Kenya, Malaysia, Russia, Saudi Arabia, Southcontinues to recommend three basic actions foshafis

Africa and Yemen. Working in communication and
cooperation with the task forces, the navies ofs¢he

transiting the Somali pirate area of operations )]
Register with the Maritime Security Centre Horn of

countries have also been responsible for a number oAfrica (MSCHOA) prior to entering the high risk are

successes against Somali pirates, including théucap
and arrest of pirates and rescue of ships underiatt

2.1.1 Task Force Success

2) Report daily to the United Kingdom Marine Trade
Operations (UKMTO), which acts as the primary point
of contact for merchant vessels and liaison withtany
forces in the region. The UKMTO is also the primary
point of contact during an attack and should berawze

In early 2013, the near unanimous conclusion vessel is transiting the region; 3) Undertake ship

reached by the international community has beeitliea

protection measures — the logic here being if pgat

task forces and the naval forces of the independentcannot board the vessel, they cannot hijack itfaoid it

deployers have made a significant dent in the sscce
and will of the Somali pirates. Several high pmfil
rescues — including that of tiMaersk Alabama- have
made it clear to Somali pirates that engaging initinze
piracy has increasingly high costs — from beingsted,
tried and imprisoned, and even to the loss of life.

For example, while complete statistics are
understandably lacking, interviews with Somali esde
show that many villages have lost “hundreds” of ngu
men who go out to sea and never return (a verg lpegt
of this is due to drowning).

Additionally, as of July 2012, eighty-seven alleged
pirates were on trial in various countries arouhé t
world; by May 2013 over 1,100 Somali pirates ware i
prison in twenty-one countries. This shows botht tha
international forces are no longer willing to engag
“catch and release” (capturing pirates, taking atbegr

and the crew hostage for ransom.

Private maritime security companies (PMSC), or
“armed guards”, continue to be in the “grey areBbest
management practices. While it is true that no ship
carrying private maritime security companies hasnbe
successfully attacked, the use of PMSCs has nat bee
universally adopted for a number of reasons.

First, there are concerns about legal liability if
injuries or fatalities occur. Second, the cost alas
prohibitive to many shipping companies; PMSC
protection for a vessel is reported to cost $80,060
transit; a figure well out of the reach of manypging
companies [8]. And third, acceptable universal subd
engagement have yet to be adopted. This latterecnnc
may change, however, with the recent (March 2013)
promulgation oiSO/PAS 28007:2012, Ships and marine
technology — Guidelines for Private Maritime Seturi

weapons, and returning them to shore) and are doingCompanies (PMSC) providing privately contracted

their best to ensure the captured pirates are edamgd
tried for their crimes; and that piracy is no longe
considered as "glamorous” as it once might have.bee

2.2 Best Management Practices (BMP)

In addition to the work of the international task
forces and the naval forces of the independentogep,
the global shipping community itself has taken rarsg
stand against Somali piracy and has begun to ingrém

armed security personnel (PCASP) on board shipd (an
pro forma contract]9].

2.3 Political Developments in Somalia

In addition to the international task forces, the
consistent adoption of best management practices, a
the use of private maritime security companies antho
vessels, a number of political developments have
occurred within Somalia to reduce the occurrencacts

“best management practices” more thoroughly andof maritime piracy. These include internal evenishs

successfully. While actions such as standing exath
and increasing speed, mustering all hands, sourttimg

alarm, etc., have always been recommended for ships
transiting dangerous waters anywhere in the world,
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e African Union military gains against the Al
Shabaab terrorist group;
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» Attacks on pirate attack vessels by French only five pirate attacks in Somalia, representing@ of
forces; all attacks during this period. At the same tinteerée

e Pirate kingpin “retirements”; were 11 attacks in the Gulf of Guinea, and 25 kftan

e Amnesty being negotiated for children in piracy the region in and around the Strait of Malacca,
(this involves over 900 children who had been accounting for 16.7% and 37.9% of total attackshis

functioning as part of pirate organizations). period, respectively.
While it is too early to draw firm conclusionsgte
is some evidence that the current Somali government Table 2. Regional Attacks: 2011-2013 [11]

assisted by its international partners, may beiggia
stronger control over parts of the country. Afridanion
forces have managed a few key successes againat the

Somalia Gulf of M alacca
Guinea Region

t
Shabaab insurgents which, while not directly linkath 2013 (£ Qtr) S 11 25
piracy, have managed to weaken their control oiraite 2012 5 37 95
strongholds in favour of more government influence 2011 237 33 63

Examples include the joint African Union/Kenya land

attack on Merca in August 2012, and the African 3.1 Strait of Malacca

Union/Somali government assaults on Kismayo in

September 2012. The rise in maritime piracy in the Strait of Malacc
At the same time, European Union forces — without is one of the less well-reported occurrences irctiveent

committing “boots on the ground” — engaged in the Period, especially with so much attention focusadhe

public destruction of a number of known pirate @ita decline in Somali piracy. However, the increases in

boats. This occurred in helicopter attacks on Xtraere ~ Malaccan piracy are important to note for at letmst

in May 2012. To the extent that these vessels mede reasons.

replaced, it is an additional cost imposed upon the  First, maritime piracy in this part of the world

pirates. (which had already been at previous global higles) h
Add|t|ona||y, in a h|gh|y pub”cized statement in declined SUbStantia”y in the 2004-2006 periOd due,

January 2013, prominent Somali pirate leader Moltame large part, to the increased air and naval patmotsanti-

Abdi Hassan, also known as "Afweyne," announced hisPiracy commitments of Indonesia, Malaysia and

retrement. Men under Afweyne's command were Singapore, assisted by intelligence and financippsrt

responsible for two very high-profile pirate attackhe ~ from other interested nations (such as Japan and

2008 capture of one of the largest vessels evacked,  Thailand, for example). However, these efforts appe

the Saudi-owned oil tankeSirius Star carrying two have been unsustainable, given the recent incraases

million barrels of oil worth $100 million and thatack ~ attacks in the last few years.

in the same year on tHdV Faina a Ukrainian vessel Second, the success rate (percentage of attempted
loaded with weaponry including tanks, anti-aircgdins ~ attacks that result in a successful boarding acking)
and 800 tons of ammunition. of Malaccan pirates is among the highest in theldvor

In addition to high-profile retirements, other eteen  Due to the vast ocean space in which the Somaitesr
have occurred which may portend further declines in have operated, they never achieved a success rate
Somali piracy. In February 2013, Somali President (successful boarding of the vessel) much highen tha
Hassan Sheikh Mohamud stated his intention during©0%; this dropped substantially after the deployin
meetings with top pirate leaders to offer partimnesty ~ the multinational task forces.
to boys under the age of eighteen involved wittatgir However, due to the narrow geographical
groups: “We have been negotiating with pirates constraints of the Strait of Malacca which forcessels

indirectly through the elders to see if we can oigaa !0 transit at very slow speeds, nearly all pirdtacks in

partial amnesty for the young boys lured in thisnoral ~ the Strait of Malacca can be regarded as succe@siu
activity.” This amnesty, if successful, could affecore  the pirates’ point of view), in that the piratesmage to
than 900 youths [10]. board the ship, and rob the crew and/or steal wario

goods from the vessel. For example, of the tweivgy-f

3. NEW CHALLENGESIN MARITIME PIRACY attacks noted in the Malacca region in the firsirtpr of
2013, twenty-four of the attacks were successtul96%

At the same time the global community has success rate. Continued rises in piracy in thisoregf
witnessed the sudden and dramatic drop in maritimethe world mean that more ships are likely to find
piracy in the Gulf of Aden, maritime piracy haserisin themselves victim of actual attaCkS, versus attempt
other parts of the world. Attacks are up in theai®iof attacks.

Malacca area over previous year highs, and concerns )

continue to grow in the Gulf of Guinea due to contid 3.2 Gulf of Guinea

and escalated threats from Nigerian pirates. Aslmn _

seen in Table 2, while the world has focused tesngion As noted in Table 2, there have been more attacks
on the drop in Somali piracy, far less attentios baen  in the Gulf of Guinea region in the first quartdra13
paid to the increases in pirate attacks in othetsym the than there have been attributed to Somali piraAdsle
world. pirate attack statistics are considered to be under

This is especially apparent in the first quarter reported worldwide, what is worth noting is that
(January-March) of 2013. During this period, thevere Nigerian piracy is considered to be even more under
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reported, largely due to the number of attacksisinirfg
vessels and smaller supply vessels for the offsldre
industry (smaller regional vessels are far lesslyiko
report attacks to the international reporting agesjc

For example, the Nigerian Maritime Security Task
Force on Acts of lllegality in Nigerian Waters

non-oil export industry in the country. Pirate ak® on
fishing trawlers have reached the point where many
fishing boat captains have refused to sail. Attackge
from minor harassment to theft of fish cargoes,imeg
and other material on board, financial shakedowns,

to the Kkiling of fishermen. Nigerian pirates are

(IAMSTAF) reported at least 293 documented sea increasingly reported to have effectively takenrothe

robberies and pirate attacks between 2003 and 2608
the country’s fishing vessels alone [12]. Addititya
another source reported 100 attacks on fishingeless
just in 2007 [13]. And the Piracy Reporting Cenine

coastal waters of the country; and similar piracy
problems are reported among fishermen elsewhetteein
African continent. All told, Nigeria stands to losg to
$600 million in export earnings due to the piralasetts

Kuala Lumpur stated it was aware of 100 unconfirmed to its fisheries [16].

attacks in 2008, in addition to the 40 confirmethelts
reported by the International Maritime Bureau imtth
year.
somewhat stable from year to year, maritime pirgcy
the Gulf of Guinea is almost certainly more prokddic
than current statistics would suggest.

In addition to the rise in attacks by Nigerianapés,
the situation is further complicated by the various
“models” of maritime piracy in the region. Unlike i
Somalia, where the general model is attack foraamsf
ship, cargo and crew, Nigerian piracy is emergiag t
follow at least four distinct models.

First, theft of the lucrative oil carried by maslyips
leaving Nigerian ports — bunkering — is problematic
many areas, due to a lack of oversight on a sigmifi

All predictions point to an increased rise in

Nigerian piracy in 2013. Most of the pirate attackse

If these trends in under-reporting are evendirected against smaller ships involved in oil @xation

in Nigeria. Piracy is especially common in the Nige
Delta region, the center of oil exploration anddarction
activities in the country. These include supply and
support vessels, barges and small security vessels.
Attacks on general merchant cargo ships are still
relatively rare, but could stand to increase aate# in

the region become more bold and able.

The wealth represented by the region’s oil industry
is significant, meaning the implications of increds
attacks could be significant as well: Nigeria ise th
world’s eighth largest exporter of crude oil, armkeoof
the largest producers of highly-valued light sweeide.

corruption problem in many areas. A recent report The Gulf of Guinea region supplies more than 15% of

commissioned by Royal Dutch Shell estimated th&b 10
of Nigeria’s daily oil output (approximately 10000
barrels) is stolen every day, worth approximately5$
million [14]. Over the last 50 years, the amountodf

the hydrocarbons imported by the United Stateseglon
and by 2015 may supply more than 25%. This wealth,
and the presence of a large number of foreign cormapa

in the Delta, is a huge draw for those engagedimiical

stolen or wasted has amounted to between $300 andctivities.

$400 billion [15].

Second, Nigerian piracy also follows a hostage-

taking model; however, unlike Somali piracy, Nigeri
pirates are more interested in kidnapping oil wosker
ransom and have shown less interest in seekingmans

3.3 On the horizon

In addition to the known increases in maritime
pirate attacks in Nigeria and the Strait of Maladbare

payments for the ship and cargo. This makes itare a few regions of the world showing some sighs o

considerably more difficult to find and track those
captured by Nigerian militants and pirates, esplgcia

possible increases in piracy as well. Between Jgnua
and April 2013, Vietnam, Bangladesh, India, Columbi

when ransom demands are not immediately forthcoming and Peru are already showing attack figures egualdr

Third, some attacks carried out against ships én th
Gulf of Guinea do not follow the traditional pirateodel
of seeking economic gain.
militants attacked th&IT Meredith loaded with 4,000
tonnes of diesel, badly damaging it (in some report
actually dynamiting the vessel), while, at the saime,
abducting a crew member. The ship called for aasist
as its engine and superstructure were reportecave h

nearly equal to — their numbers for all of 2012h&s
point to Haiti as an area of possible piracy/miueti

For example, in 2009 criminal potential. While there have been no regbrt

maritime crimes in Haiti though the first quartér2013,
and only one to two attacks per year in recentsyehe
socio-economic conditions present there point to
possible exploitation by maritime criminal elements

Itis, of course, too early to speak of “new trenids

been seriously damaged. The Movement for thethese areas as the current and recent attack nsiraker

Emancipation of the Niger Delta (MEND), which
continues to seek greater autonomy for the NigdtaDe
region, claimed that an "affiliate group” carriedt dhe
attack. If this is the case, this could point todgian
increasing trend in pirate attack violence in NigeT his

is significant as Nigerian piracy has always been

still too low; however, as one of our roles as tiae
security analysts should be the ability to predieiwv
areas of maritime criminal activity (as well as cése
existing activity), these are all areas worth watghin
the future.

considered more dangerous than Somali piracy, as#. ADDITIONAL CHALLENGES: MARITIME

seafarers have traditionally run a greater risingifry
and death at the hands of Nigerian pirates thanaBom
pirates.

Fourth, many attacks are directed specificallthat
fishing industry. Fishing in Nigeria is the secdnighest
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having demonstrated maritime capabilities in thstpa
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al-Qaeda, Abu Nidal Organization, Abu Sayyaf Group, significant threat and the most difficult to locaie
Basque Fatherland and Liberty, Hamas, Hizbollah, advance and apprehend.

Jemaah Islamiya, Lashkar e-Tayyiba, Liberation fi&ge

of Tamil Eelam (currently defunct) and the Palestin 5. MARITIME CRIMINALITY: WEAPONS,
Liberation Front — Abu Abbas Faction [18]. In adiati, DRUG AND HUMAN TRAFFICKING [20]

al-Shabaab, al-Qaeda in the Arabian Peninsula (AQAP

and the Abdallah Azzam Brigades, are known to be An emerging area of concern for maritime crime is

acquiring — or would like to acquire — maritime the expansion of known pirates and terrorists woitzer

capabilities. forms of illicit activity, such as drug, weaponsdan
Despite earlier high-profile attacks — the Abu human trafficking.

Sayyaf attack onSuperFerry 14in Manila Bay in Drugs are routinely shipped from all continents of

February 2004, which killed 116 people, and the al the world, primarily to markets in Europe and North
Qaeda attacks on thé¢SS ColeandMV Limburg— most America. To give a sense of the scope and sizdef t
maritime terrorist concerns seemed to have shtfieal- problem, looking only at US Coast Guard figurestfar
Qaeda-related affiliates, many of which operate in United States from 1997 through mid-2012, the US
Africa. In February 2010, Yemen-based al Qaeddént Coast Guard (responsible for all US maritime drug
Arabian Peninsula (AQAP) stated it would coordinate interdiction) seized 806,469 pounds of cocaine and
with “Islamic fighters” from Somalia to secure both 333,285 pounds of marijuana, and accounted for 52%
sides of the Bab al-Mandab strait, through whicB638f all US government cocaine seizures [21].
the world’s trade passes annually. While theredargbts Arms smuggling occurs freely and openly
about AQAP’s current ability to close the straibttothe throughout many parts of the world as well, pattidy
Yemeni and Somali governments have urged thein Africa and Asia, with the shipping industry viritgly
international community to take steps to eliminate or unwittingly carrying many of these illegal caezo
AQAP and al-Shabaab “to avert the risk to the globa For example, in Nigeria, it is already noted thammal
economy posed by a seizure of Bab al-Mandab.” elements not only commit acts of maritime pirahgyt
However, since these concerns were noted, theare engaged in the arms trade as well. In suppdhi®
international community has witnessed a decrease inconclusion, a recent report commissioned by Royal
concern about maritime terrorist events; predigion Dutch Shell estimated that 10% of Nigeria's daily o
about a “move to the sea” by groups such as al @aed output (approximately 100,000 barrels) was stolesrye
the Arabian Peninsula, al Shabaab, or Jemaah yalayi day, worth approximately $1.5 million. This wouldy
have yet to materialize and there has been no knowrenough weapons to sustain a fighting force for two
direct maritime attack by al Qaeda since tH&S months [22].
Firebolt incident in the Persian Gulf. The most recent In addition to arms trafficking, maritime transport
maritime terrorist event was the minor attack oe th accounts for the majority of seizures and suspect
VLCC MV M. Starin 2010, attributed to the al Qaeda- shipments of military equipment, dual-use goods and
affiliated Abdullah Azzam Brigades. missile technology to and from Iran and North Korea
With maritime terrorism at a low point, many Merchant shipping is also a primary means of delig
wonder how concerned the global shipping industry large shipments of heavy conventional weapons and
should be about maritime terrorism, particularly an  military equipment to countries such as the Dentacra
time of significant economic constraints. The answe Republic of the Congo (DRC) and Sudan. Additional
unfortunately, is that we should continue to beyver studies have found that sea transport has been the
concerned. A former UK First Sea Lord and Chief of primary means of illegal deliveries of small armsda
Naval Staff deemed maritime terrorism “a clear and light weapons to non-state actors in Colombia, Siama
present danger” that may “potentially cripple globa and Sri Lanka [23].
trade and have grave knock-on effects on developed Finally, human trafficking is another example of th
economies.” USN Captain Jim Pelkofski (Ret.) hatedo criminal exploitation of the maritime industry, Wit
that “indications point to an acceleration of thece of women and children frequently transported across
maritime terrorism, heralding a coming campaign.” borders by sea. Trafficking in human beings isnested
The real concern however is not so much that ato be the third largest criminal enterprise in therld,
maritime terrorist attack might or might not be behind illegal drugs and arms trafficking, with Wween
imminent; rather the threat is the potential formhavere 600,000 and 800,000 people trafficked across
even one minor maritime terrorist event to occurain international borders annually [24].
major port or maritime facility. Hijacking and ugim The modes of transportation used to traffic humans
ship as a weapon or to sink and close a majorahall around the world are numerous and include transgprt
chokepoint such as the Strait of Malacca or thezSue people across borders hidden in cars or trucksefisas
Canal could have significant economic implicatidos people trafficked into countries as stowaways akpd
the global economy. Similarly, an improvised exples  into shipping containers. Human traffickers arerently
device (IED), chemical or biological weapon, oreth exploiting the maritime domain by using vessels as
weapon of mass destruction discovered in a comntaine means to transport the victims of human trafficking
could have dramatic economic repercussions [19]. AsSmugglers and traffickers are also using passenger
recent events in Boston unfortunately show usptestr ferries as a way to transport people across bodies
incidents do not have to be associated with know water. They are hidden among crates to avoid detect
terrorist organizations; the “lone wolf” remaingtmost from officials [25].
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While of concern in and of themselves, trafficking

[4]

Internationally Recommended Transit Corridor.

in drugs, weapons and human beings are even mordRetrieved from: http://www.maritimesecurity.org.

problematic when it is noted that they are all pdran
increasingly overlapping “web of criminality” concted
through the global maritime domain. Figure 2 shows
these connections in explicit detail. The greeadishow
global cocaine routes; red routes connote the globde

in heroin; purple are pathways of illegal migrardad
yellow represent the routes used for trafficking in
women and children.

[5] EU NAVFOR, Somalia Retrieved from: http://
eunavfor.eu/mission.

[6] NORTH ATLANTIC TREATY ORGANIZATION,
Operation Ocean Shield retrieved from:
http://www.mc.nato. int/ops/Pages/O0S.aspx.

[7] BMP4: Best Management Practices for Protection
against Somalia Based Piracy; Suggested Plannird) an
Operational Practices for Ship Operators and Master

It should be noted that many of these converge onof Ships Transiting the High Risk AredVitherby

known pirate areas such as Nigeria and the Stfait o
Malacca. At the same time — and even more sigmifiga

— is the number of these routes that are explicitly
maritime, specifically linking global supply to damd in
European and North American markets.

Current World Ulicit Trallicking

Figure 3 Current World lllicit Trafficking [26]

6. CONCLUSIONS

Maritime criminality will regretably always be a
fact of life at sea, despite the current 2012-2013
downturn in global maritime piracy, particularlynee
the downturn is driven by the decline in Somalapiy;
numbers are actually increasing in Nigeria andStrait

of Malacca.

Additionally, the potential for maritime terrorism
still exists — particularly from the single, “longolf”
acting without any affiliation with a current or dwn
terrorist organization. At the same time, criminal
elements are finding it increasingly lucrative tpleit
the maritime domain for the transport of illicitudis and
weapons, and for human trafficking.

What is not yet fully known — but is increasingly
suspected — is that many of the individuals invdlie
maritime piracy, terrorism and illegal traffickingre
working together in an expanding "web of criminalit
The criminal exploitation of the maritime domainitiw
all of its interlinkages between areas of crimiactivity,
is an area needing far more research and atteimtithe
future.
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TOWARDSAN IAMU SIMULATOR SUITE: SSIMULATION OF A BURNER ASSEMBLY
REPLACEMENT AND LINE SNAPBACK USING UNITY3D GAME-MAKING
SOFTWARE
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ABSTRACT

In this work we use Unity3D game-making software fawo simulations: the replacement of a fuel burner
assembly on a marine boiler and line snapback. Bimaer assembly simulation is unique in that ituiesp a
considerable amount of physical manipulation —dditon to shutting off the flow of steam and futde clamping
mechanisms holding the assembly must be unscremgtananipulated downward, and the burner must blegulut
and properly oriented. The line snapback simutatiill enable the student to set-up mooring and lioes in a variety
of configurations, and to see the effects of them#igurations on the likelihood of line fractume#pback. Our long-
term goal is to build a suite of open-source tragnsimulations in collaboration with other instituts.

Keywords: Smulator, burner assembly, line snapback, game-making software, Unity3D.

1. INTRODUCTION the line snapback simulation we needed models of a
tugboat and line-handling hardware), and the

At the 2012 IAMU conference we presented our programming of the simulation (that is, to enabe t
simulator for the start-up of a steam turbine, madté user to click on 3-D objects and obtain a desiesillt,
Unity3D game-making software. The goal of the ptbje or to move around in 3-D space). In the following
was to demonstrate that Unity3D could be used tkema sections we will describe how we completed each of
realistic and useful PC-based simulators “from the these tasks
ground-up”.

At that conference we found some interest in the 2  3.p ARTWORK
idea of IAMU institutions joining in making simulats
for the training of professional mariners. Prolyathie There are numerous software products available for
most feasible way to do this is for institutionsnake the creation of 3-D artwork. Products such as Marya
simulators independently, and to then join the $ataus  Stydio 3DS Max cost thousands of dollars to purehas
to make a suite of training tools. Another possible in the right hands these products can produce 3Dfar
method of collaboration is for some institutionscteate stunning realism. Other products such as Silo oot
the 3-D (3-dimensional) artwork required and others  ahout $120 per copy, and are still quite powerfilie
use the art-work for the creation and programmihthe  freeware Blender can also produce beautiful ankistiea
simulation. 3D artwork, but has a steeper learning curve then t

For the upcoming IAMU conference we chose t0 other products; in addition, the documentationds as
create simulations for the replacement of a fukl-oi thorough as with the commercial products.
burner assembly, and for the factors influencingg li The choice of Studio 3DS Max was an easy one to
snap-back. We hope to gain STCW approval for the make for this project, as the USMMA has a license f
burner assembly simulation, which would relieveofis  this product. This software was very easy to leany
some of the staffing problems caused by adminigeri the documentation extensive. There are countl@ogi
tests in this competency. on YouTube detailing how to make almost any shape.

At the onset of the project we were uncertain if a We estimate that the artwork for the burner
task requiring as much mechanical manipulationh@s t assembly simulation was done in about 100 hours of
changing of a burner assembly could be effectively work, much of which involved learning how to use th
simulated, but we have come to conclude that thesoftware. An experienced artist could have perfarme
simulation is an effective one that would well-trai the same work in a fraction of the time — abouh&Qrs
students for this task, and help them pass the STCWor |ess, and probably achieve a better result. Ehthe

assessment. _ o _ reason why most game-making studios have dedicated
The line snap-back simulation is to help train our 3D artists on their staff.
sailors in this very important safety issue, witie goal The burner assembly artwork can be seen in figure

of eliminating injuries. At the time of this writinthe 1 and consists of the burner assembly, the clamps
simulation is not CompletEd, but we hope to do )Sd*b h0|d|ng the assemb|y in p|ace’ the pipes and Vahﬂd

time of the IAMU meeting and present our resuleseh the boiler itself. The warehouse-like building was
The making of any simulator requires two separate purchased on the internet for about $20, and irdutie
tasks: the creation of the 3-D artwork (for examjfide plastic boxes and storage shelf visible in the ssen
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The user of the burner assembly simulator must firs
select the proper safety gear from a list of piitec
clothing, otherwise a warning message will be a@géat
which will be visible to both the instructor ancethser.
Figure 3 shows the menu for this feature.

Figure 1 Burner assembly scene. These 3D objects we
created with Studio3DS Max or purchased on the
internet.

Figure 2 shows the 3D model of the tugboat used
for the line-snapback simulation. This model was
purchased from the internet for about $150. Some
modifications with Studio 3DS Max will be necess&ry
the towing equipment on the aft deck in order towate
a range of line tying scenarios. The money sperthin
model was justified, as the authors of this papmricc
not have created artwork this realistic in a reabtm
amount of time.

Figure 3 The user of the simulator must select the
appropriate safety gear from the menu.

After selecting the proper protective gear, ther use
must close the fuel, atomizing steam and air valves
proper sequence must be followed or a warning ngessa
will be displayed. Clicking on the valves makes anm
appear which permits opening and closing the vahges
well as displaying the steam or fuel pressure. felesee
Figure 4.

Steam pressure (psig): 140

Steam Valve CCW

Steam Valve CW

Figure 2 The tugboat model purchased for the line
snapback simulation.

3. PROGRAMMING

Once the 3D artwork was available the simulation
could be programmed. Both simulations were to lus
as training and evaluation tools requiring no inéetion i & 73
from instructors — even the assessment of student
performance was required to be automatically dope b
the software. The inordinate amount of time which
would otherwise have to be spent performing thiaitrg
and STCW assessment of the burner assemblyrem
replacement was a major driving force in the salac
of the burner assembly for simulation.

Unity3D is arguably the most powerful game-
making software product available on the market. As
detailed in our previous work, Unity requires
programming in one of two languages: Java or C#. We
selected the Java platform because it is somewha
simpler and we were more familiar with the Javatayn

Figure 4 A menu appears when the steam or fueksgalv
are clicked, and the pressure displayed.

Once the valves have been opened, the user can
ove the clamps which hold the burner assembly in
place. This is accomplished by clicking on the gam
assembly. The screw holding the clamp must first be
loosened by clicking on its menu item, after whtble
clamp can be moved down. Figure 5 shows the screw
and clamp after moving into a position which willoav
tremoval of the burner assembly.
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lUse mouse scroll to pitch burner assembly up or d

Figure 7 The burner can be moved using the burner
menu. Here the burner has been moved out of therboi
and is now ready to be placed in an appropriate
container. Note the replacement burner in the
background

Figure 5 Clamp in the down position, allowing rerabv ) ) )
of the burner assembly Before the burner is moved it should be pitched up

to prevent oil leaking on the deck, as shown imrigy8.

If the user neglects to shut off the oil or steam Not doing so causes a warning message to appear. Th
before loosening the clamp, the simulation willapoil burner is pitched up or down using the mouse scroll
and steam on the scene. In this way, the simulator Wheel.
superior to learning on the actual equipment, a®sixg
the student to spraying steam and oil could be
impractical as well as unsafe. Figure 6 shows the
spraying oil and steam.

Figure 6 Steam and oil spray if the user neglectar
off the flow of fuel and steam before loosening the
burner clamp.

If the user closes the valves properly, he or sifie w  Figure 8 The burner assembly pitched up to prevent

be able to click on the burner in order to makeeaphe spillage of oil on the deck.
burner menu, which will allow the user to move the
burner assembly out of the boiler, as shown inrégt Once the burner has been pitched up, it can be

moved over the storage container, pitched down, and
then placed into the container, as shown in Figure
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o et alleviate staffing problems caused by the time-
; - consuming process of performing the assessmettisf t

competency.
=

At the time of this writing the simulation has not
been tested on students in order to determine the
effectiveness of the simulation, but it appeard tha
burner assembly simulation can be a useful tootttier
training and assessment of mariners. One anecdate h
been offered by the programmer of the simulation,
whose 10-year old daughter has learned from the
simulation how to replace a burner. We expect teeha
some data on the effectiveness of the simulatiorthby

: = Z time of the next IAMU conference.
Figure 9 The burner assembly placed in its appateri The creation of a smulator of th_|s type is not an
container overly onerous task, but it does require some tme

dedication. Creating the artwork can be particylarl
Finally, the new burner assembly can be placed intotime-consuming, especially for the inexperiencetiel®
position and moved into the boiler. The steam,amd  &rtwork can be purchased on the internet which can
fuel valves then must be opened in the proper segue greatly reduce the tlme_and effort required. Thenbu
to prevent a warning message from being displaged, artwork was created in about 100 hours, and the
the flame is ignited automatically. Figure 10 shate  Programming also done in about 100 hours.

new burner assembly before moving. The programming for this simulation was not very
difficult. The Java language used by the Unity game

engine is easy to work with, and the programming
process has been made as simple as possible by the
creators of Unity. Other more complex simulationsts
KR as bridge simulators or full engine room simulators
- would certainly be within the capabilities of Ur8D,

but would be considerably more difficult to create.

Our final goal is to stimulate and join other IAMU
members in creating a suite of simulators which loan
used by all marine institutions free-of-charge.
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REFORMATION OF MARITIME ENGLISH INSTRUCTION IN CHIN A UNDER
MANILA AMENDMENTS
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ABSTRACT

The Manila Amendments have established stricterenomified standards for global crew training, ifiedting
and watch keeping. With respect to the seamen’ iEinglompetency, the Manila Amendment puts forwaesv n
requirements, including the promotion of Englishmmounication ability, company’s responsibility towar the
allocation of the seamen’ duty. Low ability to commmicate with foreign seamen in English became ar&sfyict factor
for Chinese crews walking to international labowarket. Therefore it is significant to analyze thelgems and look
for solutions that could be taken to improve Chénssafarers’ marine English for communication. Taper abstracts
some new standards from STCW78/10 Amendments, semlthe present situation of maritime English temrim
China and finds that measures, such as optimitiagaiocation of marine English instructor, setttegching content
specifically, improving teaching methods, reformithg assessment mode, creating good English lepatimosphere,
should be taken to improve English communicatioilitglmf Chinese crews.

Keywords: the Manila Amendments, marine English instructmmmunication, Chinese seamen.

1. INTRODUCTION This paper, by using qualitative research methods
including analysis, comparison, statistic, etc.stetts

In the highly globalized international shipping some new standards from STCW78/10 Amendments; as
context, the STCW Convention has been regarded@s o well analyses the present situation of maritime lishg
of the most important conventions adopted by teaching in China and finds that the allocation of
International Maritime Organization (IMO). After éh  teaching resource does not satisfy the need ofigingl
implementation of STCW78/95, with the economic teaching, the content is not reasonable to ceeteient.
globalization, ships trend to be huger, more-spizeic
and high-speed. This requires stricter marine 2. NEW REQUIREMENTS OF MANILA
environment protection. Meanwhile, deeper and bgoad AMENDMENT AS REGARDS SEAMEN'S
application of new technology requires higher stadd ENGLISH COMPETENCY
of maritime training and watch keeping. Furthermore

the serious pirates’ attacks become strong chaleng With the rapid development of world shipping and
the maritime security, this as well requires higher promotion of internationalization of seamen, sedmen
standard. English communication ability, as well as theireetive

The IMO, on the basis of factors mentioned above, communication ability are crucial. The IMO posesnso
after more than four years’ complete modificatiomda new requirements or standards in the Manila
deliberations, convened the Manila Conference toAmendment against the internal requirement to se&me
officially adopt the Manila Amendment of STCW78/95 English competency under new situation.

(hereinafter referred as “Manila Amendment”),

establishing stricter, more unified standards flobgl 2.1 Shipping Companies should ensure their seamen
crew training, certificating and watchkeeping. Thisl have good ability of oral communication

inevitably play a more important role in protectitige

safety of life at sea, maritime security and marine In A-l/14 of the Manila Amendments, paragraph 7

environment.

With respect to the seamen’ English competency,
the Manila Amendment puts forward new requirements,
including the promotion of English communication ChapterV, regulation 14, paragraph 3 and 4 of the
ability, company’s responsibility to allocation the International Convention for the Safety of Life Sra,
seamen’ duty and official start of the SMCP (Stadda 1974 (SOLAS), as amended”. This new standard
Marine Communication Phrase). As an important requires the shipping companies to modify theindéad
communicative tool, maritime English differs frona&c of seafarer training quality system and join in the
English by its professional specialty and un-repédote assessment of seafarers’ English communicatiorityabil
feature. But certain investigation shows that |dvility This directly concerns the quality of Chinese geda
to communicate with foreign seamen in English beeom majoring on navigation and their prospective of
a key restrict factor for Chinese crews walking to employment. According to this new standard, navigat
international labour market. graduates should have the ability of oral English

says “at all times on board its ships there shall b
effective oral communication in accordance with
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communication, which poses higher requirements oncontents, the syllabus and assessment guidelingsién
Chinese maritime English instruction. to meet the requirement of the Manila Amendments.

2.2 Seamen’s Ability to Keep Effective Communioatio 2.4 Enhancing seamen’s actual application of Etyglis
with VTS while working on board

In Table A-Il/1, “Navigation at the operational Under the part of “Goals of an ECDIS training
level”, under column of competency to “maintainades = programme” in Manila Amendments, “The ECDIS
navigational watch”, a mandatory standard of “Tlse u trainee should be able to ... state the potentiarerof
of reporting in accordance with the General Priledp  displayed data and the usual errors of interpmtatind
for Ship Reporting Systems and with VTS proceduigs” explain why ECDIS should not be relied upon assthle
added. Meanwhile, in Table A-11/2, “Navigation dtet reliable aid to navigation”. Meanwhile, in sectidx
management level”, under column of competency of VIII/1, it is required that “the schedules shall be
“Plan a voyage and conduct navigation”, it is newly established in a standardized format in the working
required to ensure reporting in accordance with thelanguage or languages of the ship and in English”.
general principles for Ship Reporting Systems aiitth w This new requirement shows that the seafarers
VTS procedures. In the procedure of using VTS, the should have the ability of effectively and syntbaliy
Manila Amendments delete the pre-used Standardapplying English under working context. Therefoire,
Marine Navigational Vocabulary and officially and the course of marine English instruction and traini
completely start the usage of Standard Marine students should be required to be able to applyigntp
Communication Phrase which is simpler, more eféegti  resolve problems when working, by means of
more normative and standard than the former; and issimulation, to promote their application ability meet
helpful for the VTS centre to the effective the new standard.
communication in terms of inquiring navigation sition,
reminding vessels to comply with the route regolati 3. PROBLEMS OF EXISTING MARINE

and publication of weather warning. Howevdrecause ENGLISH INSTRUCTION IN CHINA

of the different language used in various VTS, st i
natural to use English as communicating languagehwh
requires higher ability of synthetic applicationkriglish

and oral_communlcatlon. i In present Chinese marine English teaching,
Be5|des,”under thg column of "Bridge Resource majority of the marine English education is undesta
Mane‘\‘geme_nt » the Manl_la Ame;ndments addgd paragraprby those teachers with little or without any manii
tzhgf i?:ﬁg;? dcorg?unég?;ﬁgteggj a(:sc;rgg;?rl]}é:fi ie background, which sometimes leads to simple tréinsla
. S . ' _"~or interpretation of professional knowledge. Sorhéhe
Communllcatlﬁon IS cI_earIy and u_namblguously given teachers, at the same time, undertake the Basitiseng
and received”. This is the first time “for thg 'V.'"”]" and marine English education. The heavy work resalt
Amen_dments to set _the sta_mdard of _un_amb_|gu_|_ty of that they do not have enough time and spirit toetrand
eﬁectlve_commumcatlon Wh'C.h the main '”.‘p"ca“‘?“ research the development of professional knowleldge,
the quality of such communication, and is of higher alone to improve the way of teaching English for
requirement than that of “understood” in previous Specific Purpose (ESP)
STCW78/95. It is originally required that two different teaoki
methods should be utilized respectively for Basic
English and professional English. The rapid shitnf
one kind of teaching method to another is quitedHar
teachers taking Basic English and professional iEmgl
simultaneously. This definitely leads not only to
inadequate demonstration of systematic language and
cultural knowledge in Basic English teaching butoal
the shortage of cultivation of application abilitgf
professional language in marine English teaching.

3.1 Un-satisfaction of allocation of teachers toet
needs of professional English education

2.3 Emphasizing seamen’s English communication
ability of effective communication

In Table A-VI/1-4, an item of “Contribute to
effective communications on board ship” is added,
which requires that seafarers should have not tmy
ability of regular working conversation but alsoeth
ability of team cooperation and routine communiati
As to the specific standard of competency, it rezgii
that seafarers could “understand the principlesaaof]
barriers to, effective communication between indiisls

and teams within the ship”; “establish and maintain With the rapid development of shipping industry,

effective communications”. The realization of tmew o : . :
. . ; navigational instruments and equipments, togethdr w
requirement depends in large on English as a vector

which means good oral English communicative stsateg navigational technology and relevant conventions ar

and praamatic competency of seamen. This Concams t continuously updating, whereas the present texthufok
prag . petency R . marine English in China seldom catches up with such
subjects of “Navigational English Listening and

Speaking” and “Navigational Trans-cultural changes as STCW, ISM, ECDIS, BRM and so on. Some
P g9 . . 9 . 2 of the contents of the textbook have no relatiorth®
Communication”. It requires as well revising theésting

curriculum system of marine English, their teaching actual situation.

3.2 Unreasonable setting of teaching content
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Another problem concerning this aspect is more consideration as to the allocation of marine Eihglis

attention being posed on reading while less oedisig
and speaking. As it is well known, seamen’s profesd

teachers, picking those with comparatively higher
English ability among maritime professional teasher

character determines they should have the ability o and enhancing their English, choosing those wittage

English listening, speaking, reading and writings A
working language, English should originally be agqbl
to the routine communication. In order to ensure th
navigational safety and the practice, seamen’s i&mg|
ability should firstly satisfy the communication.h@

navigational knowledge among basic English teachers
and training. By doing so, it facilitates the inter
complement and learning from each other in teaching
Meanwhile, Basic English teachers should retairugho
time to learn or update their navigational knowkedxy

present situation, however, is that more and moremeans of undertaking as less Basic English teadhsig

attention is put on the reading of marine English.
Moreover, reciting the marine new words and

as possible.

expressions becomes the main task of marine Englisht.2 Specifically setting the teaching content

teaching for the purpose of passing the
competency exam.

3.3 Phenomenon of exam-oriented education in rearin
English teaching

relevant

At present, the institutes engaging navigational
specialization education in China generally aresdhr
year collages or four-year universities, which naltyn
provide 1-2 years marine English learning. Accogdio
Chinese Rules on Seamen’s Competency Examination,

Now marine English in China is one of the subjects Evaluation and Certification, regardless of undadgiate

which are necessary to take exam for the competencyor collage education,

certificate of seamen. Majority of maritime univides
or colleges, therefore, put the passing rate ofreaa the
important referencing indicator to assess and jutige

students would not get the
competency certificate of third officer or fourthggneer
until the date of 12 months sailing practice aftassing
the competency examination, change for competency

departments or teachers, by which makes the “passin certificate of second officer or third engineer iR
rate” the common goal of teachers and students. Samonths duration as third officer or fourth enginesnd

teachers spend much of their tim with all kindsaafys

then take part in competency examination of chief

or modes, searching for the latest and most complet officer or second engineer after serving on boand f

question bank, demonstrating and interpreting te th
students; meanwhile students spend most of thaie ti
reciting the question bank and its answers. Altloug

more than 12 months as second officer or third reregi
Normally at least 36 months (usually longer thais th
period in practice) is needed for a graduate twiveca

majority of students pass the competency examy thei management level seafarer. Therefore, marine Hnglis

English ability is still not truly upgraded so theduld
not be competent for their working on board after
graduation.

4. SUGGESTIONS TO REFORM THE MARINE
ENGLISH INSTRUCTION IN CHINA

4.1 Optimizing the allocation of marine English
instructor

instruction should first meet the competency
requirements to crews at operational level. Against
crews’ position responsibility, principle of “ligteng and
speaking first, following by reading, and supplemeh
writing” should be established. At the mean timeewh
Manila Amendments’ requirements to operational lleve
crews are satisfied, in lessons for listening grehking,
teaching content is set by mainly referencing ofGfM
and all kinds of working situation of operationaVél; in
lessons of reading, part of the content of manageme

Regarding the advantage and disadvantage oflevel might be added. In the case of inadequate fon

whether the course of marine English is delivergd b

marine English learning, writing lessons might et

maritime specialized teachers or by Basic English arranged for collage students or put it in selectisurse.

teachers, the authors’ point of view is that mandi
specialized teachers have abundant on-board erperie

4.3 Improving teaching methods

therefore they have more advantages on marine

professional knowledge, whereas the Basic English

teachers have their obvious strengths on pronuonijat
grammar, new words and expressions etc. According t
the “marine English database” established by Fareig
Language College of Dalian Maritime University
(DMU), only 3% of most frequently used marine Egfli
words are not included in the vocabulary of CET-4,
showing that majority of marine English words i® th
maritime professional implication or abbreviatiofi o
Basic English words [Xiaoling, Z, 2001]. The recent
revision of the competency examination outline s

more on inspecting students’ maritime professional simulator

knowledge in English. Thus the author suggeststtiet

What marine English instruction faces is the
shipping industry which is characterized with its
extremely strong practice, and university students
without any practice experience, thus there must be
certain innovation of teaching method. Situational
teaching, on-site teaching and simulation teaching
very effective teaching methods. For example, gean
different working scenarios like cargo handling &1fsiC
inspection and let students perform various roéggly
method of on-site teaching and picture display et
the course of ship’s structure and equipmentsjzatil
to simulate the scene of avoidance
coordination in sailing and VTS reporting. In order

incorporation of maritime professional teachers and improve teaching effectiveness, the traditionakléag

Basic English teachers as a team be taken
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different teaching methods. This requires deeparebe  demonstrates all kinds of navigational issues with
by undertaking teacher of marine English instructias English etc. Rich variety of activities can formogo
well needs the strong support of the institutions. language environment to push students to activadals
English, thinking by English way.
4.4 Reforming the assessment mode
5. CONCLUSIONS
The assessment mode of present marine English
instruction is basically the paper exam (summagixam) Lower English ability is all the time one of main
in the end of the course, which has been weakemjng obstacles restraining Chinese crews walking to the
competency certificate examination. This assessmentnternational market. With the enforcement of Manil
mode is obviously not appropriate especially fastns Amendments, the requirement of seamen’s English
of listening or speaking, which could hardly refl¢lce ability the shipping market requests is further najlgd.
true ability of students. The formative assessnierd There exist some weaknesses or problems to Chinese
relatively scientific mode of assessment which @&y  marine English instruction which need to be innedat
on supervising and assessing the learning prockss oln order to improve marine English teaching level,
students. The assessment of marine English ingtruct cultivate more qualified, good seafarers satisfying
may be suggested being divided into three categjorie shipping market's demand, Chinese maritime
assessment at ordinary time, periodic assessmeaht anuniversities or colleges should take active, intivea
final exam. The weight of each category could b&20 actions including but not limited to the following:
30% and 50% respectively. In the end, take abageth optimizing the allocation of marine English instiog
assessments in synthetic consideration to getitta f setting teaching content specifically, improvingdking
achievement of the subject. This mode of assessoaent methods, reforming the assessment mode, creatiod go
monitor the whole process of students’ study and ca English learning atmosphere.
more objectively reflect students’ extent of endmav
and real level in marine English. 6. REFERENCES
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MANUAL DRAFTING AND CAD TEACHING TECHNIQUESFOR THE
REQUIREMENTS OF THE CURRENT STCW

RODGERS POLLARD JOHN

California Maritime

ABSTRACT

Academy, USA

Current STCW requirements require manual and CAllssk mechanical drafting, which presents a ueiget of
challenges for Marine Engineering Technology protgdhat seek to prepare their students for licensurmited by a
compressed academic schedule, how can a large eenigig technology program provide its students with
comprehensive training for such a diverse set aflkaon skill in such an unfamiliar area? The MEpartment at the
California Maritime Academy has developed a digiic mechanical drafting program that provides coehpnsive
training in manual drafting and CAD skills, for SWCrequirements, in just one semester. This proghas
successfully prepared up to 100 students a ye@8T@W licensing and for the robust challenges efdtudent’s future

Marine Engineering career.
techniques implemented in this program.

Keywords: MET, 3D, CAD, SolidWorks, drafting course.

1. INTRODUCTION

The teaching of a maritime academy cadet machine

drafting using either manual drafting or CAD skills
within one semester, in their freshman year, isulh f
challenge. The majority of incoming students dd no
have any previous drafting experience during théih
school education. Cursive writing techniques aoce n
longer taught in the high schools. Without thipetyof
experience, without fine motor skill and hand-eye
coordination required for manual drafting, the imiog
maritime academy cadet is in for a difficult chatie.
The teaching and exposing of CAD techniques to the
students is also a large task. However, with theper
tools, techniques and approaches, the overalldaskbe
accomplished in a way that is meaningful and
appreciated by the student and the instructors paper
discusses the outline of the course. It discuskes t
challenges, pitfalls, and costs of the course dsasdhe
grading and assessing of the students work. Theopa

of this paper is to give insight into these diffites and
provide teaching techniques that develop and imgrov
the Cadet’s manual drafting and CAD skills, bothtfte
purpose of STCW requirements and for the Cadet’s
marine engineering career opportunities and chgélen
The topics covered will include:

Our unique project-based curriculum

Materials and costs

Text books

Skills-based learning

Manual drafting techniques

Fine motor skills, line quality

Lettering

Software training

Overcoming common difficulties
Implementation of technology in the classroom
Assessment and grading
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The purpose of thisem&tion is to outline the structure, methods, pedagogical

2. PROJECT-BASED CURRICULUM
Because of the short timeframe of the course, the
drawing projects need to progress to the draftifig o
identifiable, tangible objects, from the start loé course.
Therefore, basing the course around an object@egqr
that is realistic and not abstract is the key goal.

The main body of the course focuses on the drafting
of three pieces of equipment. These are:
A machinist clamp, using manual drafting
techniques.
Parts of an angle drive reduction gear unit,
using CAD techniques.
A piece of equipment or a tool, using scale,
manual drafting. The class discusses and
chooses the piece of equipment and it must be a
piece of equipment or a tool that has a specific
purpose, either on the training ship, T/S
“GOLDEN BEAR” , on the California
Maritime Academy campus or in the local
community.

These three drawing exercises focus on teaching the
basic techniques of manual drafting and of CADjrdu
the progress of completing the drawings. The Ctulet
learns basic manual drafting and CAD procedurdhes
Cadet draws the object and sees the results ofipirogl
a tangible piece of equipment, a tool or a mackipart.

1.2. The Machinist Clamp

The machinist clamp is the first drawing the Cadet
attempts. It represents a recognizable machine &iap
that can be drawn easily full scale on “A” size @ap.e.,
8-1/2" x 11" paper. The Cadet is given the dimensiof
the clamp parts. The clamp drawings consist ofaitise
rounds and machined surfaces and angles.
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See Figure No. 1. Orthographic or multi-view dnaga

are made of the clamp jaws and screws on two dgawin
sheets. This teaches centering of the drawing, line
drawing technique, drawing of threads, use of $ckle
and measuring, use of a circle template, dimensgni
and arrows, lettering and inking technique. Seauréig
No. 2 and 3.

Figure 1
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Figure 3

The third drawing sheet is of the assembled clamp.
This teaches drawing of the assembled clamp to ful
scale, using all the given dimensions. It teadhesuse
of sectional cross-hatching. It teaches the uséeof
numbers and leader lines. See Figure 4.
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Figure 4
2.2 Parts of Angle Drive Reduction Gear

The CAD program SolidWorks is used to draw
parts of an angle drive reduction gear unit. Tsrirctor
gives basic instruction on the drawing tools aratuees
of SolidWorks. The class of Cadets is then divided
teams and each team is assigned one part of the
reduction gear unit. Each team works as a group an
using the text book as a guide, produces both windga
of the part and a written procedure of the keystsoto
complete the part. The teams then present thaividgs
and procedures as class presentations. In the
presentations, the SolidWorks drawing tools and
procedures are discussed by the Cadets. See Fgsre
5,6and 7.

Figure 5

Figure 7

Because of the time constraints of the semester, th

overall goal of using a 3D CAD program, such as
SolidWorks, is not to complete the reduction geat.u



Proceedings of IAMU AGA14 26-28 October 2013

The purpose is to give the Cadet confidence inthe course. The next major cost of the coursedsring

learning and mastering an advanced CAD program. a CAD program yearly subscription. The computer
classroom computer stations will each require ‘Gtan
2.3 Scale Project Drawing alone” programs. Educational subscriptions fandt

alone CAD programs may be purchased at large
The scale project drawing consists of drawing a discounts. However, a yearly subscription cosa 400
piece of equipment that is to be used in the ofweratf seat CAD program, the educational version, will be
the training ship T/S “Golden Bear”. Or the itemynize approximately $3,000 USD, minimum.
used on the California Maritime Academy campusnor i
the local community. The drawing is then used iy t 3.2 Manual Drafting Materials and Costs
Advanced Welding or Machine Shop Class and the item
is fabricated and installed for use. An exampleaof The drafting tools for conducting the manual
successful scale project is a “Training Valve Rathet drafting portion of the class are:
was designed for the Power Lab of the T/S “Golden e« Compact Drawing Board, 11" x 127, with
Bear”. See Figure No. 7 and 8. drawing mat surface
. e Compact T-Square, 12" blade and 9" head
| + 30/60 Triangle, 6”

PR e I s - 45/90 Triangle, 8"
! » Architect Scale, triangle type, 12"
i B » Circle Template, 1/16” to 1-1/2"
£

» Compass, small, type that allows a ball point
pen to be used.
» Soft Eraser, white plastic type or rubber type

=t A= +  No. 2 pencil
T | il , «  Pencil sharpener
Py ! e « Ball Point Pen
‘\PD | ot LE. %7 * Typing paper, 8-1/2" x 11"
= : - i «  “White-Out” correction fluid

VALVE RACK FoR FUSSLAR S GaLoEN AEAR | esoney aoe

Typically, a suitable compact drawing board is not
available from any supplier. See Figure No. 9.

Figure 7

Figure 8

Figure 9
3. MATERIALSAND COSTS
_ ) ) It is also beyond the Cadet'’s resources to fatmica
Materials and costs required for teaching the sych a board, as shown in Figure No. 9. Therefate,
manual drafting and CAD course are significant. the start of the course, the Cadet is loaned a aomp

Careful consideration of drafting tools, manualftiing drawing board and T-square, supplied by the Academ
techniques and also the choosing of a CAD progsm i Thjs is done thru the Academy Library. Also, usiag
critical to the overall success of the course. compact T-square and drawing board allows the Cadet
] carry the T-square, the drawing board and all ohgft
3.1 CAD Materials and Costs tools in his or her backpack. Available 8-1/2 xihth

) ) ) ) ) typing paper fits the compact board. The board bay
The major cost of conducting this course is hawing carried easily to the engine room of the trainihgp or
computer classroom to conduct the CAD portion & th  grawing machinery systems. The drawing board idema
class. At the California Maritime Academy, four from a 12"x24” ‘RubberMaid’ Formica-covered shelf,
sections of the course are taught in the fall séanesd bought at the local HomeDepot for $5.50. The stself
each section has a total of approximately 20 to 25then cut in two to make two boards. A drawing kioar
Cadets. A classroom of 25 computer stations isl fise  syrface “mat” is double stick taped to the drawiogrd.

187



New Technological Alternatives for Enhancing EcomoEfficiency

The cost of the mat is approximately $3.50 USD per errors. It allows the Cadet to draw and use gliitks
board. The cost of the T-square is $7.50 USD. mhe and reference lines, and to layout and space itegteall
and T-squares are purchased from the Hearliheywithout worry or wasting time. Lastly, when thenpi
Company, a division of the Pitsco Education drawing is correct and to the satisfaction of ttel€l, it
Corporation. The remainder of the drafting toolg ar is then “inked”, using a ball point pen. The bpsh to
required to be purchased by the Cadet and maydigy ea use is the least expensive, most common, and with a
purchased at the Academy Bookstore or a locakaie.s black ink. This is the type found in stores, sushaa
“Bic” pen. Having a drafting surface “mat” unddret
4. TEXT BOOKS drawing sheet is important, as it helps the pehpuht
“glide” and produces an even line quality. If tieat”
The choice of text books for the course must be drawing surface is not installed on the board, ttven
narrowed by choosing books that are reasonablygric sheets of blank paper, underlying the drawing, fbay
for the benefit of the Cadets as well as beingablgt for used with roughly the same benefit.
the course objectives. The two text books chdsame In inking the drawing, a constant pressure is &opli
notably realistic drawings of equipment or toolsl ame when making the lines and the line is made with a
notably void of abstract examples. The two teotks continuous motion, with the pen held at a consaagie.

that are required for the course are: The pen ball point is kept a slight distance awaynfthe
« Instructional Workbook for Drafting,"4 straight-edge, by holding the pen at a slight anglthe
Edition, by Paul Wallach and Dan Hearlihy, straight-edge. This keeps the ball point “rollingfid
Cost - $8.95 USD does not allow the ball point to catch or blot. Tl
e Beginner's Guide to SolidWorks 2013 — point pen is wiped of excess ink, before each ime
Level 1,by Alejandro Reyes, Cost - $34.00 made. The ball point should be “warmed up” before
UsSD using, by making lines or “doodles” on a piece @hsch
paper. Doing this prevents excessive ink blottnghe
5. SKILLSBASED LEARNING drawing and improves the drawing quality.

Making different line width is accomplished by
Using realistic drawing examples, in lieu of abstra  changing the pen angle to the straight edge. Then a
drawing examples, and having a project-based second or third pass is made over the line, asvitith
curriculum, keeps the course moving and keeps theof the line requires. There are basically two line

attention of the Cadet. Using skills-based leayritso “weights” required. A “heavy” or wide line is usddr
helps focus the Cadet to constantly improve hidtidga ~ object lines, border lines and title block lines “light”
skills. It can be compared to teaching carpentfyyou or narrower line is used for dimension lines aremit

have the student carpenter build a saw-horse or deader lines. Lettering and dimension arrows aaglen
birdhouse, they learn the skill required to hantlie using the same pen, using a “heavy hand” pressure.
lumber, use each tool, measure, saw, hammer aetail,  Lettering and arrows, done properly, may be dorté wi
The same approach is used in teaching the draftingsingle strokes or passes of the ball point. Fynaihen
course, and the focus is to ever improve the Cadet’ all inking is completed, the drawing is gone ovéthva
skills. white plastic or rubber eraser, removing all pefings,
smudges and dirt marks. A clean, “inked” drawing
5.1 Manual Drafting Technique, Line Quality, emerges.
Lettering, Drafting Skill Inking errors may be corrected or drawing
modifications may be made on the drawing by using
The manual drafting technique employed for the “White-Out” correction fluid. Another method is to
course is a unique and simple method. It usesdilye  blank out the drawing portion not wanted, usingank
available No. 2 pencil and a common black ball poin paper insert, taped to the drawing. The drawind an
pen. This method was chosen due to the fact tladtiraty blank paper insert is then photo-copied. The picofay
pencils and inking equipment is difficult to finchch edition then becomes the drawing and the correaiion
expensive. The use of traditional drafting peneitd ~ modification is made to the photo-copy edition. The
inking equipment is time consuming. The method iha  Scale of the photo-copy edition is 99% accurate \aeld
employed is easy to learn and fast to produce widga ~ Within drawing tolerances.

It produces a drawing that is professional lookarg The use of this method of manual drafting requires
clear to read. A drawing, using this method, poeduan ~ practice by the Cadet to prefect his or her skil.
8-1/2” x 11" drawing that can be copied, faxed rsgd, requires fine motor skill, hand eye coordinationd a
mailed or readily exchanged person to person. level of focus. However done with proper trainingda

The technique is simple. The drawing is first done properly, it produces a clear and professional
sketched out, very lightly, using a sharp, No. 2qie appearing drawing that the Cadet takes pride in and
Lines are drawn, dimensions are drawn, lettering isappreciates a new skill learned.
completed, all using the lightest pencil lines, hwthe
lightest of touch, to complete the drawing. A Y%hn 5.2 Software Training
width border is drawn around the drawing and a titl
block, % inch, is drawn at the bottom of the drayyiall The teaching of a 3D CAD program, such as
with light pencil lines. Drawing, in light pencihis way, SolidWorks, within a short time period is a difficu
allows the Cadet draftsperson to make and cornegt a €vent, unless done properly and with preparation.
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However, the majority of Cadets come with an Having adequate time to cover CAD techniques is als
advantage. They have pre-disposition to computeds a difficult due to the short timeframe. Having a dawpy
are natural computer operators and self-learndiisey textbook allows the Cadet to read the text bookdees
naturally take to the challenge of learning the CAD the computer and directly key in the strokes in the
program. They take up the challenge of learning the SolidWorks program, on the computer. Some training
CAD program and proceed to take instruction from th programs are computer and subscription basedhbsét
text book. They proceed to complete the drawirdgycm are too complex to facilitate and require two cotepu
so with appreciation. Choosing an inexpensive, hardmonitors, per Cadet. Starting the manual draftiogipn
copy text book that is project and skills-base#tag to of the course, immediately at the start of the steng
their rapid learning. allows more adequate time to complete the CAD porti
Choosing which CAD program, SolidWorks, of the course, with adequate time. Basically a hald
AutoCAD, Sketch-UP, Visio, etc., is based on the half proportioning of the manual drafting and CA® i
Instructor’s preference and experience. The chofian ideal for the course, and should be strived forthy
advanced CAD program, such as SolidWorks, for the Instructor.
CMA drafting course, was made based on the fadt tha
by learning and mastering the SolidWorks program, i 7. IMPLEMENTATION OF TECHNOLOGY IN
teaches the Cadet the confidence that allows thietGa THE CLASSROOM
master any CAD Program.
The class size of the course necessitates thefase o
6. OVERCOMING COMMON DIFFICULTIES screen projector and screen. PowerPoint presemgatio
are used to teach drafting subjects, such as adpbi
Because manual drafting and lettering is most and isometric projection, threads and dimensioning.
foreign to the majority of the Cadets, the mosficlifty A major teaching tool for teaching of letteringdan
occurs in the manual drafting portion of the course the manual drafting techniques is the use of a hectt
Difficulties in the CAD portion of the course aréless projector. The Instructor uses an EPSON Model
frequency. It is therefore important to make thenoa ELPDC11 Document Projector. See Figure Nos. 10 and
drafting knowledge, a prerequisite to the CAD 11.
knowledge that the Cadet learns. Proper teaching
techniques, grading, and the teaching pace of nhanua
drafting knowledge is very important and must baealo
with care to make the Cadet confident and haveeqrid
his or her drawing skill and work.

6.1 Manual Drafting - Lettering, line quality, arrows
and proper dimensioning

The block lettering required for manual draftirsy i Figure 10
difficult for most Cadets to initially learn. It ismportant
to start the Cadet practicing block lettering frdma very
first day of the semester and for the Cadet to keep
practicing until perfected. Every letter stroke is
important and should be checked by the instrucios
poor quality lettering strokes must be called aud ¢he
instructor must insist that the Cadet correct antpirect
lettering. Line quality and proper dimension arravwgst
be taught carefully from the start and must be kbéc

point by point by the instructor from the start thie Figure 10
Cadet’s learning process. Proper dimensioningthad
drawing of arrows must be standardized using The use of the EPSON Document Projector allows

professional drafting standards, such as ASME/ANSI. the Cadet to watch, on the classroom screen, the
Completing the Cadet drawing exercises in class, asindividual drawing strokes of the Instructor, ase th
much as possible, helps keep track of the Cadet'sinstructor demonstrates the manual drafting teakaiof
progress. The Cadet appreciates the Instructor’'spencil sketching and inking. This allows the Instan to
engagement in the learning process and the Cadet'guickly teach the proper techniques to all of thed€ls
homework load is lessened. Also having the Cadet d in the classroom and teach proper techniques fiwm t
the exercise in class, allows the Instructor taedrthe start of the Semester. The Instructor keeps therdeat
Cadet'’s drafting errors as they happen and nowalhe projector in his possession and brings it into the

errors to compound and collect in the Cadet’s dngwi classroom. The document projector also allows the
Instructor to show Cadets the text book pages, good
6.2 CAD Training Difficulties examples of Student Cadet work, etc. Tools and

equipment such as the machinist clamp can be neshsur
CAD training difficulties consist mainly of finding under the projector and all the class can see,hen t
a proper teaching technique and a proper CAD teakb
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classroom screen, the Instructor's measuring of the The quizzes and exams are multiple choice and fill-

clamp. in-the-blank type questions. They may be suppleeatent
by requiring the Cadet to complete a drawing eserci
8. ASSESSMENT AND GRADING for the quiz or exam. The Cadets that are below

satisfactory are warned at the mid-point of the esster
The grading of the Cadets performance in the and welcomed to seek individual tutoring eitheuttire

course is broken down as follows: Academy student tutoring programs or individualraxt
* Weekly assignment, class exercises : 40% instruction from the Instructor.
¢ Quizzes: 15%
+  Midterm Exam: 20% 9. CONCLUSIONS
» Final Project: 25% -~ ) )
The grading of the Cadet’s individual manual The purpose of writing this paper was to give the

drafting exercise is divided into ten categorieacre ~ reader insight into the awards and pitfalls of such
category worth a total of 10 points for a total X0 drafting course and to give the readers of thisepap
points. These categories are: guidelines to setting up a drafting course for thepose

«  Drawing details, centering, and proper views of STCW requirements. The students are starting.the
course as Freshmen Cadets. Their focus and matsirity
not always to be counted upon. Having an efficemd
quick-paced drafting course is key in relating hede
new Cadets. The drafting course is given in thd Fal
semester, only. However teaching of the coursénisst

a year-round endeavour. The Instructor must strive
increase his or her skill level. This includes pnaty

e Accuracy, squareness, and scale

e Line quality and weight

« Dimensioning and Arrows

e Lettering quality, strokes, slanting of letters,
size of lettering

¢ Notes and symbols

* Neatness and drafting skill and perfecting manual drafting techniques and icgaft
* Borders, Title Block, Title, Name, Date tools, as well as learning CAD programs and tealesq
*  Following directions The pay-off to this “year-round” job is seeing adéa
* Inking progress thru the drafting course and finish with a
Grading the drawing exercises, with such a standarddrafting and CAD skills “tool bag”. A skills “toobag”
of grading, keeps the Cadet striving for satisfacty that will serve the Cadet very well in the futureda
better than satisfactory work becomes a sense of pride for the Cadet.
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PIRI REIS MARITIME UNIVERSITY PERSPECTIVE OF MET IN  TURKEY
SAG OSMAN KAMIL

Piri Reis Maritime University, Istanbul, Turkey
ABSTRACT

The author intends, in this paper, to present #iaild of the innovations brought to MET in Turkey Piri Reis
Maritime University ranging from On Board Trainintp Crew Management Office system; from correct
streamlining/recruitment of cadets to English asdimge of Instruction; from proper utilisation amslators to
optimum interpretation of STCW Manila Amendmend<imriculum design; from internationalisation/gléibation as
Black Sea Seafaring Officer 19.8% capacity to R&D NET utilising the very first Green Campus of Teyk
inaugurating in October 2013 at Tuzla, Istanbul.

Keywords: Innovation, MET, Piri Reis Maritime University, Tkay, Black Sea Countries.

1. INTRODUCTION 2006-2012 (when total annual cadet recruitment was
2,942) will increase to 42,830 during 2015; and to
The 2010 BIMCO/ISF Update [1] presents various 55,068 during 2020 (with total annual cadet reanait
global supply/demand balance scenarios for the nexof 5,296). This is with the assumption that the win
decade. “COLD” scenario indicates a shortage ofi2% intake of cadets to MET institutions will stay ctarst
2015, and a surplus of 2% in 2020 for officers. The till the year 2020; and approximately 50%, 100Rthe
“CENTRAL” or “BENCHMARK?” scenario indicates @ new annual intake will graduate by 2015, and 2020
shortage of 5% in 2015 and 1% in 2020, whereas therespectively,all serving on board vessels [3].
“HOT" scenario denotes a shortage of 11% in 2015 a Realising that the total 17,201 million DWT of the
9% in 2020 for officers. Thus, the 2010 Update Turkish Merchant Fleet comprising 560 Turkish Flag
highlights that the industry is likely to face aallenging  and 665 Flag of Convenience Vessels over 1000 Gross
future for crewing. Unless measures are taken sarena Tons, ranking 15th among 192 countries [4] with an
continued rapid growth in qualified seafarer nurmsber average age of 18.1 [4] will more or less (10% us
especially for the officers, existing shortagesliey to  minus) stay the same in the next decade, Turkefy wi
intensify over the next decade. Also, it is mospamant  almost the same number of active seafaring offieers
to stress that the industry requires well qualifiod Philippines (57,688), Peoples Republic of China
high calibre seafarers capable of adapting to chamgl (51,511) and India (46,497), and a surplus number f
handling the wide range of tasks now required efrth  the national market, will be among the few natiarat
Thus, any training programme provided must ensuredominating the international seafaring officer kesrof
quality is not compromised in the quest for incie@s the Globe.
quantity. The Important Question here is: “Will this
The Black Sea Countries supply the 19.34% theoretical extrapolation on facts, figures and bera
(120,658) of the seafaring officer capacity of giebe  reflect the practical situation in the Active Seifg

of total 192 seafaring countries (624,062) Turkéth Officer Market of the years 2015 and 2020 as far as
36,734(5.9%), Ukraine with 27,172 (4.4%), Russithwi  Turkish Seafaring Officers are concerned?”

25,000 (4.0%), Romania with 18,575 (3.0%), Bulgaria It is important to grasp the existing General

with 10,890 (1.7%), Georgia with 1378 (0.2%), and Structure of Turkish Education System and the Maeit

Moldova with 909 (0.15%) seafaring officers [1]. Education and Training (MET) in Turkey before degli
The total number of Active Turkish Seafaring with a healthy answer to the above question.

Officers according to the Turkish Ministry of

Transportation, Maritime Affairs and Communications 2. GENERAL STRUCTURE OF TURKISH

during the period of 1993-2012 is quoted as 42,918 EDUCATIONAL SYSTEM [5]

where as this number decreases to 38,765 for thedpe

of 2002-2012 and to 30,593 for the period of 20062 The basic structure of the Turkish National

[2]. Education System is outlined in Basic Law on Nadlon
The total number of all MET Institutions in Turkey, Education (Law No 1739) as follows:

namely Universities, Faculties, Departments, 2-year Pre-school education, which is optional, aims at

Polytechnics/Vocational ~ Training  Schools  (Junior contributing to the physical, mental and emotional

Colleges) and Vocational High Schools increasethfro development of the children, to help them acquivedy

24 to 57 in the past few years (2010-2013), and thehabits and to prepare them for basic education: Pre

number of cadets recruited per year increased #@dh2 school education institutions include independentiér

to 5,296, denoting an 80% increase [3]. gardens, nursery classes in primary schools and
Straightforward estimations simply denote that the preparation classes. Basic Education provides reild

30,593 Active Turkish Seafaring Officers of theipdr  with basic knowledge and ensures their physicahtaie
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and moral development in accordance with national their preferences and the number of places availabl
objectives. It generally comprises the education of each higher education program.
children in the 6-14 year age group. Eight yearbasic
education is compulsory for all Turkish citizensovh 3. MARITIME EDUCATION AND TRAINING IN
have reached the age of six. This level of edusato  TURKEY [6], [7]
free of charge in public schools. There are alseate
schools with tuition fees under state control. Maritime Education and Training in Turkey is
Secondary education encompasses two categories dbegree/Nondegree, Monovalent, One Step at
education institutions, namely General High Schools Extensions/Enrichments/Elevations Level. This is
and Vocational/Technical High Schools where a followed by 12 months Seatime (On Board Training),
minimum of four years of schooling is implementdiia and CoC Exams implemented by the Ministry of
basic education. General High Schools are eduadtion Transportation, Maritime Affairs and Communicatipns
institutions that prepare students for institutiong the Administration in Turkey, Party to IMO.
higher learning. They implement a four year program The 4/5-Year MET Institutions granting University
over and above basic education and include students Undergraduate Degrees (University, Faculty,
the 15-18 year age group. Vocational and TechnicalDepartment, College) lead to Unlimited Licensebath
High Schools provide special instruction with thien @f Engine and Deck Departments. There are 24 such MET
training qualified personel for industry.The duoatiof Institutions in Turkey at present, Istanbul Techhic
instruction in these schools is also four years. University — Maritime Faculty (A Government
Higher Education: the purpose of higher education University) being the oldest and Piri Reis Univigrs
is to train manpower within a system of contempgrar being the sole Maritime University of Turkey, and a
educational and training principles to meet thedseaf Foundation University sponsored by Turkish Chanafer
the country. It provides high level specialised eation Shipping.
in various fields for students who have completed Two Year Vocational Training Schools (Junior
secondary education. The Higher Education Law ( Law Colleges) granting HND Equivalencies lead to Limite
No 2547) covers all higher education institutiongla Licenses in both Engine/Deck/Electro Technical €ffi
regulates their organisation and functions. Unitiess Departments. At present,there are 8 such institsfiand
consisting of several units are established by stiate the number is likely to raise to 14 by the end @12

and by Law as public corporations having autonomy i Four Year Vocational Maritime High Schools
teaching and research. Furthermore, institutions ofgranting Secondary High School Diplomas lead tarNe
higher education, under the supervision and therabbn Coastal Voyage/Limited Licenses in

of the state, can also be established by privateDeck/Engine/Electrical Officer Options. There are a
foundations as in the case of Piri Reis Maritime present 62 Vocational High Schools in Turkey, 25
University, in accordance with procedures and fpies specialised in Maritime disciplines/options. Qualit
set forth in the same Law provided that they ara-no Standards System of MET in Turkey has been found to
profit in nature. fully comply with the STCW Convention and the EU
The University is the main higher education recognition of Turkish Maritime Education, Traigin
institution. It possesses academic autonomy angabicp  and Certification System is consequently extended i
legal personality. It is responsible for carryingt diigh accordance with the provisions of Directive
level educational activities, scientific researcmda 106/2008/EC.
publications. It is made up of Faculties, Graduate
Schools, Schools of Higher Education (colleges), 4. PIRI REIS MARITIME UNIVERSITY OF
conservatories, 2-year vocational training schaisior ISTANBUL — TURKEY [8], [9], [10]
colleges) and centers for applied work and research
There is at present a total of 166 Universities in Piri Reis Maritime University was founded in 2008
Turkey; 102 Government and 64 Foundation and Rrivat by the support and sponsorship of the whole Turkish
Universities. Maritime Sector comprising approximately 8,400
All institutions of Higher Education in Turkey have maritime-related Turkish Companies, namely Turkish
each year since 1974 accepted students in accardancChamber of Shipping through Turkish Maritime
with the results of the examinations organised fw t Education Foundation, TUDEV.
Student Selection and Placement Center of Turkey. Piri Reis Maritime University is named after the
A four test-battery is used, comprising a General very  famous  Ottoman—Turkish  Admiral and
Ability Test, a Mathematics and Natural SciencestTa Cartographer who lived in the 16th Century, besivin
Turkish Language, Literature and Social Sciencest,Te for his Map of the World and the Book of Navigation
and a Foreign Languages Test. In their Application (Kitab-1 Bahriye), also enholding techniques of
Forms candidates normally rank a maximum of 30 navigation and navigation-related information on
Higher Education Programs in order of their persona Astronomy. The Year 2013, the 500th Anniversary
preferences. The Test Scores are transformed intoof the Map of Piri Reis is declared by UNESCO as th
Standard Scores and four types of composite sares Piri Reis YEAR.
calculated: Natural Sciences, Social Sciences, rislatu Piri Reis Maritime University (PRMU) is financed
and Social Sciences and Foreign Languages. Cardidat by 50% of Annual Budget of Turkish Chamber of
are placed according to their composite scoredjghef Shipping and is situated on five different Campusses
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Tuzla, among which the sole internationally acaedlli  national/international  students, academicians and
Green Campus of Turkey inaugurating in October 2013 administrative personnel.
at the Marmara Sea Coast to further serve a nuwiber
newly founded Maritime related disciplines. 5. ANEW, UNIQUE APPROACH TOWARDS

The language of instruction at Piri Reis Maritime INCREASING THE QUALITY AND EFFICIENCY
University is 100% English, with Cadets wearing OF MET IN TURKEY BY PRMU AND TURKISH
uniforms through a Regimental System. Attractive CHAMBER OF SHIPPING
grants, loans and guaranteed job opportunities upon
graduation are made available by shipowners for the5.1. Recruitment of correct cadets to Piri Reis itiare

cadets. University
Existing undergraduate disciplines at PRMU are
Nautical Engineering and Marine Engineering at It is observed that through annual Entrance

Maritime Faculty; Naval Architecture and Small Graf Examination for Universities, government univeesti
Design at Faculty of Engineering and existing with MET institutions recruit students from standlar
Postgraduate disciplines are Nautical/Marine high schools. Statistics denote that the big mgjasf
Engineering and Naval Architecture/Small Craft @Qesi these students upon graduation opt for shore hatsd
(M.Eng/PhD.Levels) at Postgraduate School. rather than employment on board vessels, whichdyiel
With the inauguration of the new Green Campus in in a continuous waste of human resouces and aagjeort
October 2013, further maritime related of sea personnel as officers.
Undergraduate/Postgraduate disciplines will comraenc On the other hand, graduates of Maritime
like International Maritime Business Management and Vocational High Schools, though they very much wish
Trade, Maritime Economics and Finance in Maritime on board employment, can not make it successfally t
Administrative Sciences Faculty; Maritime Law, the Maritime related universities, scoring compaedy
Maritime History, Maritime Environmental Engineegin  lower grades as they spend more time on vocational
Oceanography, Marine Biology, Fishing Technology in courses compared with Maths, Physics, Chemistthef
other related Faculties. Entrance exam during their four years at the High
Two Year Vocational Training Schools/Junior School. Also, coming comparatively from rather m&tde
Colleges granting HND, namely Deck, Engine, Naval income families, they also cannot afford payingdiduni
Architecture, Port and Marina Management, SmalftCra fees to Foundation Universities, having to be erdag
Yacht Management, Insurance, Transportation, with other disciplines, which is again yieldinganother
Computer Programming, Automation and Control, extreme group of waste of human resources.
Logistics, Brokerage will also commence in 2013d an Thus, the Answer to the “Important Question” in
2014, next two consequtive years. the “Introduction part” of this presentation wilel'A
The intended target of the total number of students STRAIGHT FORWARD NO” with existing recruitment
by 2015 is 3,000 and 6,000 by 2020, with 300 system.
Academicians. However, PRMU is in the process of designing a
The Vision of PRMU is the inauguration and brand new, special recruitment system, under theesa
development of Maritime University Education higher education Law, to enable all Maritime Vooatl
complying in full effect with the highest standaafsthe High School graduates who have guaranteed working o
Globe. board vessels upon graduation with a contract ef th
The Mission of PRMU is to create synergy between Crew Management Company of the University to enter
vocational professional training and academic etilmeca  to four or two year MET courses at PRMU with alke t
At present, an excellent platform is available urkey flexibility of transfer from junior college to fatty for
to initiate a very strong and sustainable coopemati successful cadets, enabling them to upgrade tingtet!
between the Maritime Sector capabilities and the licenses to unlimited CoC's. This unique procese ca
Academical milieu of the University yielding in an only be achieved with Turkish Chamber of Shipping

optimum synergy of theory and practice. providing most attractive grants and loans to dhes
The Strategic plan of PRMU can be summarized asstudents, as well as job guarantees upon gradyatiah

follows: PRMU serving very special curriculum to the new

- International academic cooperation with the best entrants.

Maritime Universities of the World, as well as leayl Thus, the ANSWER of the “Important Question” in

respectability at maritime platforms like IMO arelated the “Introduction part” of this presentation canwno

NGO'’s. hopefully be “A MOST PROMISING YES” in the very

- Emphasis on innovation and entrepreneurship innear years to come with the innovative precautiaken
Maritime related disciplines.

- Academic cooperation with the Turkish Maritime by PRMU starting this year.

Sector, as well as other National Maritime Insiitns.

- Emphasis on International/National public relas 5.2.Traditional Turkish MET discipline

and yielding in increasing the efficiency of PRMU i

serving the MET Globe. Piri Reis Maritime University will provide a
- Student, Academical, Administrative Staff satcdfon, mandatory boarding, regimental MET system to the
thus yielding in recruiting top quality cadets wearing uniforms to simulate the discipkmel
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the psychology of the closed, indoors, sharinglifaes
atmosphere of seaborn vessels to get better exftigi
from cadets upon graduation. At present, thougletsad
in most MET institutions wear uniforms, very fewdi
the experience of the discipline of mandatory bieyd
regimental MET system, and upon joining a vessel,
yielding in fast transfer to shore based jobsrdfieing
the real life on board vessels, with unexpectedkdm
down psychology.

5.3. On-board training system

The 12 months compulsory On Board Training of
STCW is carried out in periods of three months leefv
First and Second Years; another three months batwee
Second and Third years; and a final six monthsnduri
the Spring term of the third year in majority offfetient
Merchant Vessels of the Turkish Fleet. There are
querries if especially the first two- three monthirtings
are feasible and productive for the cadet and the
shipowner, and there are observations that theinii
provided for the cadet varies in quality from stopship,
thus yielding in a non homogeneous approach for the
whole party concerned. Also there is huge presesuare
the Operational/Management Level Curriculum having
to be dealt within 7 semesters instead of fuléBasters
due to the six months On Board Training of the 6th
semester/third year.

Piri Reis Maritime University is in the process of
proposing the extension of the On Board Traininght®
English Preparatory Class (extra year before the
classical four years of University Undergraduate
Curriculum) to the Administration to consider, wiic
requires a change in the related Legislation and
Directives. This approach is believed to incredse t
quality and the efficiency of MET in Turkey.

5.4. On-board training vessel

Turkish MET Institutions at present do not have On
Board Training Vessels except M/V AKDENIZ of ITU
Maritime Faculty, which is not operational due to
shortages in the budget allocated by the Government
Both ITU Maritime Faculty and Piri Reis Universitye
members of the Executive Committee of IMO Global On
Board Training Center (GOBTC) doing their best to
serve On Board Training, not only nationally, blgoa
worldwide, with support from IMO. Piri Reis Maritien
University and Turkish Chamber of Shipping very imuc
believe that three to six months homogeneously
implemented On Board Training on the Vessel of the
University, prior to another six months on boaumrting
on a commercial vessel will yield in vast advantaf
both the cadet and the shipowner.

Thus, Turkish Chamber of Shipping is in the
process of allocating the Ferry passanger vess®l M/
ANKARA to Piri Reis Maritime University later this
year with the intention of serving IMO-GOBTC in
Mediterranean not only to all Turkish Cadets, Habdo
the cadets from different nationalities with
cooperation of ICS and other Universities
ONMA/Ukraine, also with IMO support.

the
like
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5.5. Emphasis on English Language

Piri Reis Maritime University gives extreme
importance to MET in English Language. Thus, the
language of instruction at PRMU is 100% English,
where as in majority of other MET institutions, the
curriculum is either entirely in Turkish, or patlyain
English. PRMU further believes that 100% instructio
English is not sufficient since the cadet speaksaitive
Turkish language outside the classroom. Thus, tiirou
EU/ERASMUS cadet exchange programs and dual
MoU’s signed with other MET Universities from the
Region and the Globe; PRMU intends to have MIXED
CADET ARRANGEMENT at University education so
that cadets invited/recruited from different coiegrwill
have to practise communication with each other in
English language, also outside the classroom, ipigloh
mastering the language much better in daily lifeisT
also requires an amendment of MET Legislation and
Directive in Turkey since at present all MET cadats
required to have Turkish Citizenship by law. This
national bureaucratic obstacle can also be overcome
through signing of “STCW 1/10 Mutual Recognitiofi o
Certificates” between Turkey and other relatediPsrt

This will be a very good exercise for the MIXED
CREW ARRANGEMENT on board vessels upon
graduation.

5.6. Distance/E - learning on board vessels

At present, MET in Turkey is carried out classigall
in MET institutions. PRMU very much believes that
MET can also be very efficiently carried out whéw t
officer is serving on board the vessel without hgvio
come back to shore-based MET to upgrade his
License/CoC, thus yielding in avoiding unnecessasg
of manpower on board vessels. PRMU intends to
commence the Distance Learning/E-Learning
Department of the Maritime Faculty next Academical
Year to serve officers on board vessels and makd ME
available to them without having to come back toreh
to acquire it. This also needs an amendment of the
related Turkish MET Legislation and the Directivg b
the Administration.

5.7. MET Center of Excellence

The facilities of simulation, laboratories, on babar
training vary in Turkey from one MET Institution the
other, though all satisfy the minimum STCW
requirements. Some, like in ITU Maritime Facultydan
the Green Campus of PRMU, have State of the Art

Facilities, where as some have more modest
facilities. Thus, to improve the general qualitydathe
efficiency of MET in Turkey, PRMU very much
believes that Turkey needs a MET CENTER OF
EXCELLENCE run by the Administration, where all
MET institutions can make use of it throughout ylear.

A good example of this application is in Japan, aelgm
On Board Training Institute of the Country, which a
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MET institutions use efficiently and homogeneously “International Forum on Seafarers, Education, Tingn
throughout the year. and Crewing”, Odessa, Ukraine [11].

5.8. Women in development of MET 7. REFERENCES

PRMU fully supports the IMO Motto of “Women [1] BIMCO/ISF, The Worldwide Demand for and Supply
in Development of MET” and gives utmost importance of Seafarers Highlight Manpower 2010 Update,
to recruiting as much women cadet as possible fefM  December 2010.

Observations denote that, in general, women aree mor [2] TURKISH MINISTRY OF TRANSPORTATION,
hard working and studious compared with their male MARITIME AFFAIRS AND COMMUNICATIONS
colleagues, and they will make very good Officers Website, www.denizcilik.gov.fiMarch 2012.
especially in Deck Department. [3] SAG, O.K.,The Impact of the Black Sea Maritime
Cluster On The Global Shipping Industiy4th European
5.9. Turkish Chamber of Shipping and better faegiton Manning and Training Conference/Black Sea Crewing,
board vessels for future PRMU graduates Istanbul, Turkey, May 12, 2011.
[4] TURKISH CHAMBER OF SHIPPING,Maritime

Turkish Chamber of Shipping gives utmost Sector Report 2011stanbul, Turkey, March 2012.
importance to providing better living standardsbarard [5] SAG, O.K., A uniqgue Model of Approach to MET
vessels for future PRMU graduates, to increase thePiri Reis Maritime University-Istanbul/Turkelyjaritime
quality and efficiency of the Officers graduatingrh Education Summit — The Way Forward, Texas A&M
PRMU, encouraging them to serve on board vesselsUniversity at Galveston and Texas Maritime Academy,
longer periods than disappointingly experienced at Galveston TX, USA, March 13-15, 2011.

present. [6] SAG, O.K.,The Role of Republic of Turkey and Piri
Reis Maritime University in Seafaring Officer Suppl

6. CONCLUSIONS Capacity of the WorldPlymouth University, U.K, June
8-11, 2012.

In this presentation the author concentrates on[7] SAG, O.K., Maritime Education and Training in
summarizing the strengths and weaknesses of theTurkey and Piri Reis Maritime Universitgzambridge
existing MET System implementation in Turkey by College, Dhaka, Bangladesh, December 17, 2012.

MET institutions, giving utmost emphasis to a numtlfe [8] SAG, O.K., Visit of Piri Reis Maritime Universi of
international and national statistical values conicey Istanbul, Turkey to Shanghai Maritime University,
the Turkish Officer in general. The presentatiosoal Shanghai, Peoples Republic of China, February 10-16
highlights the new approach towards increasing the2012.

quality and the efficiency of MET in Turkey by PRieis [9] SAG, O.K.,A new Maritime Foundation University
Maritime University and Turkish Chamber of Shipping in Turkey — Piri Reis UniversityHochschule Wismar,
The Author very much hopes that the issues raised b University of Applied Sciences-Technology, Business
PRMU in this paper will yield positively in any tréng and Design-Maritime Simulation Center, Warnemiinde,
program provided to ensure quality is not compradis  Wismar,Germany, July 03-05, 2011.

in the quest for increasing quantity. Emphasizhngfact [10] SAG, O.K., Brief Review of the World MET
that The SEVEN Black Sea Countries supply 19.34% of Cadets/Academicians Perspective on STW 2010
the total seafaring officer capacity (624,062) bt Amendments through First International Mermaid
Globe out of 192 seafaring countries [1], the authery Congress of Piri Reis Maritime University of Turkey
much believes that cooperation between Black SealMO 2010 STW Diplomatic Conference, Manila,
Maritime Universities Association (BSUN) an NGO at Philippines, June 23, 2010.

Black Sea Economical Cooperation recently, mixed [11] SAG, O.K., A New Approach Towards Increasing

cadet arrangement further yielding in mixed crew The Quality and Efficiency of Maritime Educationdan
arrangement will definitely contribute towards Training in Turkey By Piri Reis Maritime Universiind
increasing the quality and the efficiency of thafaeing Turkish Chamber of Shippindnternational Forum on

officer capacity of this very strategic region yiielg in Seafarers, Education, Training and Crewing, Odessa,
fruitful and tangible results for all parties conoed. A Ukraine, April 24-25, 2013.
similar version of this paper is recently preseraed
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THE IMPACT OF ECONOMIC CRISISON MARITIME TRANSPORT

SALTER IVOR

Warsash Maritime Academy, Ukraine
ABSTRACT

The economic crisis impacts on all the players un industry, the ship owners, the charterers, tisariers, the
regulators and the consumers that drive our busjitliesy are all affected. An added factor in tlagtipular crisis is that
fuel costs are going up as well and this is notaghvthe case. So, we can expect the ship owneasida m various
budgets within his/her organisation, such as tnginmaintenance, new buildings, they may look tovassels on slow
speed or even lay some of their tonnage up. Thdenharket responds to this crisis, the ship ownay ook to scrap
off some of their tonnage rather than lay them g therefore the supply of tonnage to be scrapped gp and so the
price paid per light ton for the scrap steel wil down. If consumers demand fewer goods, then tisdess demand
for transport and freight rates will tend to tumbkowners try to cover some of their costs. Trarigpat is not being
utilised is only a cost to its owners. In ordebtdance the demand for transport with supply, fesidps will be utilised
by charters and those that are will travel at eatinspeed to reduce the total cost of the fuel thawy.

It is my intention that this paper will cover afiects of our industry, the insurers and the reégrdaship building
and scraping, the seafarers and the trainers. ii$ie will also have an effect on cargoes as it imayease the demand
for Giffen goods. Therefore all aspects of our stdy will be affected and this paper will illumirathis phase in the
market.

K eywords: Economic crisis, maritime transport, shipowner, maritime industry.

1. INTRODUCTION market, then there will still be a demand for hés/h
shoes.
Economics is the study of how society decides Before the industrial revolution transport was sot

what, how and for whom to produce (Begg 1984, p2). readily available, sailing ships although able twer
The branch of knowledge concerned with the prodacti  great distances, although pottery was shipped large
consumption, and transfer of wealth within socidtke distances. In Adam Smith’'s time, the author of éTh
efficiency of transport has really transformed wWay the Wealth of Nations” most production was manufactured
world’s economy works so that goods manufactured onwithin the consumer’s home nation. In our time
the other side of the world can compete with goodstransport has enabled goods to be produced far away
created at home. A local cobbler working in hidage from the consumer. There is a balance here, ittst
produces fine shoes at affordable price. Soonyewer of production; labour cost; manufacturing cost; tiost

in the village has a nice pair of shoes and théblewhs of raw materials and local transport cost is mbentthe
wondering what he/she can do, when they here @vwa n cost of production plus the transport cost fronitfer a
road that is passing the village and linking itatdown. field then the goods will continue to flow. Thestf

So the cobbler travels to the town where he/sheiget labour has recently risen in some countries rasuylin
shop and starts to sell shoes to the townsfolkonShe some production returning to the consumer’'s home
cobbler has lots of orders so he/she can take am® mo country.

cobblers and make arrangements with the local cart Oil is an important commodity, not only does is
owner to take his/her shoes to the shop in towie T provide the fuel for the transport process but fiero
town has a train station which links it to the city the used in the process of manufacturing the commodity
cobbler travels to the city to open a new shopchHEane itself. Therefore increases in oil prices can hawwouble

the cobbler enters a new market as long as hishms effect of producers. Anyone who was around in 1973
meet a demand in the market the more orders thel@ob when OPEC increased the price of oil will underdtan
gets. Now the cobbler needs to open a new plant andhe effects of the price rise and how inflexiblesvthe
specialise the lines of production. The transpetivork demand for oil.

around the plant not only takes the product to eialkit When considering the cost of transport we have to
also brings in the materials needed for productiom take into account the different modes of transpdrhe
further afield. The cobbler could invest in wagarsd main types are by air; by sea; by rail or by road,have
carts or farms to produce the leather he needs tao consider whether we wish to own the means of
diversify his/her holdings. The city has a port g¢hd transport. Owning the means of transport mayaithti
cobbler travels to another country where he/sh&ce®t look attractive until we consider all that that metail
that there is a gap in the market for boots andheo  such as parking charges. When one analyses the far
economic activity expands. For the cobbler as lagg  structure numerous variables come into play; if one
the cost of production and the cost of transporth® arranges transport a few days in advance that ethyce
market when combined are such that his/her goods cathe cost, if one does not travel at peak time thay

still compete in the market still find their nictie the reduce the cost. Congestion pricing is a way tdmang
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travel at peak times to those who are willing ty fia it

or have no alternative. The more product you can
transport at any one time will encourage econorofes
scale and therefore should reduce the cost of goahs
per unit i.e. one pair of shoes versus a shippargainer

full of shoes.

2. THE SHIPOWNERS

According to the Marine Information Centre
website there is a fall in demand for transport and
report by Drewry shows that Very Large Crude casrie
[VLCCs] continue to struggle. Drewry’s Earnings éxd
for dirty tankers plunged 62% to 14.2 during thentho
This pulled the wider Tanker earnings index down by
52%. Katharina Stanzel of Intertanko reports that
VLCCs operating on the spot Market have run up $5,5
billion in losses since 2009 (Ship and Bunker).Easter
2013 there were as many as 91 VLCCs availableén th
Middle East Gulf looking for employment (Lloyds bis

The LNG and LPG industry is fairing far better due
to the growing demand for gas in the emerging
economies. This demand has lead owners to build ne
ships; evidence of this is there were 4 orders\Very
Large Gas Carriers (VLGC) in 2011, but there wete 1
orders in 2012. As the infrastructure at the paas h
improved, owners have gone for the larger vesJdis.
VLGC is approximately 84,000 cbm and costs $73.5
million.

In the container market the weak demand for
transport is putting all the carriers under strain.
previous years this has led freight wars between th
leading carriers. In order to avoid such compatitio
carriers are returning vessels they have leaseitheio
owners. They remove the least efficient and more
polluting vessels from the network. There are newly
built Triple E vessels, these vessels have Ecormwiie
Scale, they are more Energy efficient and theyupell
less, so the environment is improved. They are eepe
to consume 35% less fuel per container and cre@ée 5
less CO2.

In the cruise industry, larger and larger cruispsh
continue to be built. Energy efficiency, being eco
friendly and a clean ship are important factorstlirs
industry. As fuel costs rise, that cost needs tapread

Midwest have reduced the expected harvest anduiiat
affect the need for transport from the United State
However, the Indian and South American harvest may
make up for this.

The reefer market has switched from reefer ships to
reefer containers. Reefer vessels are being salagipa
rate of 36 a year and the order book for this tgpe
vessel is empty. Containerships will continue toryca
these reefer containers, but there is no say whéltlegy
will be able to raise the pricing on these reefetss

The cost of fuel is $608.50/mt in Rotterdam and the
price of oil has risen over the last 25 years. g$nent
crude as an example, crude from 1988 to 1998 stayed
mostly between $10 and $20 a Barrel (bbl), but from
1998 to 2008 it went from $15/bbl to $95/bbl, pehlt
$135/bbl in the middle of 2008, to drop again ahent
slowly recover to $110/bbl (Oilnergy). BP’s chief
economist, Jeremy Leggett, gives us 40 years aemiur
usage (Makewealthhistory).

The oil industry will must be looking to its end
game. Shipping companies must consider how their
business might continue without oil, utilising dfelient
form of fuel such as LNG, which is cleaner, hasragkr
life expectancy than oil, but brings with it somazhards
that need to be managed. There are experiments with
bacteria to produce ethanol, which could be used as
fuel; the human race will no doubt come up with an
ingenious method of producing fuel.

3. GREAT RECESSION

The decline that began in December 2007 and
accelerated in September 2008 has many names, the
above being one of them. Liquidity in the marketssw
the trigger for this downturn. The recession afdcthe
world’s economy, gross domestic product of theestat
was weighed against the states sovereign debt rmnd i
some cases a crisis followed. Not only on a nation
scale, but also on an individual scale, banks heehb
lending to customers whose chance of defaultinghen
loan was high. High individual debt levels madessgn
while house prices rose but as soon as they begtadl t
people found they were living with negative equatyd
therefore the chance that they might default orir the
mortgage rose quickly. Total debt in many statethés

amongst a greater number of passengers to make ihighest ever recorded. Inter bank confidence fad,

viable. Therefore, smaller cruise ships are stinggin

this market. As evidence of that phenomenon, MSC
Cruises has confirmed that they are retiring thdokie
from service. She was built in 1995, but her cdpasi
just 1,000 passengers.

The dry bulk market suffered a decline in 2013,
mainly in the capsize market, due to the steadplyupf
ships into this market, the disruption to coal sigmts
by weather, labour disputes and violation of
environmental laws. Harsh drought conditions ie th
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banks began hoarding money to cover their loarekss
In fact, many banks had to be bailed out by thtesta
these markets securing a loan for the purchasesbfpa
might seem impossible. However, looking at figures
taken from the Ship Builders Association of Japan
(SBAJ) March 2013 report on World Orders (Tabelitl),
would seem a great many orders where placed just
before the markets went into recession, but mangemo
continue to be built, which has lead to this greegr
supply we have at present.
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Table 1. World Orders Report, March 2013

Year 2006 2007 2008 2009] 2010 2011 201p
No. of Ships 3,828 5,404 3,260 1,408 2,780 2,252 924,
Gross Tonnage 99.6 m 169.0 m 88.0m 33.6/m 824 m 6.818 384 m
World Completion
No. of Ships 2,447 2,782 3,242 3,554 3,748 3,670 653,
Gross Tonnage 52.1m 57.3 67.7m 77.1m 964 m 1.818 95.3m
4. SCRAP Prices are around $350 per lightship ton. The Exxon

Valdez's hull apparently changed hands for $16iomill

Now called ship dumping, the scrap market in Asia There is a contradiction here: China, where theyeha
has had a busy year in 2012; more than 1,000 shipsinvested in some facilities, cannot compete wittidn
were scrapped, India accounting for 527, followgd b who has not. India is unlikely to invest in faddi,
Bangladesh, Pakistan and China. The Basel and Hongwhile regulators continue to look for ways to sshpps
Kong Convention were designed to eliminate the from being scrapped in the above countries. Many of
practice of beaching the ship and cutting it upodimit the above countries look to the ship-breaking seato
the environmental damage this practice can cause.vital for their economies as a supplier of steelrfany
However, ships can be purchased on the high seas fo industries, including construction and ship buitgin
their final run to the beach by the scrapping compa  (BBC).

Table 2. World scrap figures from the (SBAP) figgre

Year 2006 2007 2008 2009 201( 2011
Losses 173 204 183 212 203 124
Disposals 708 616 803 1538 1389 1526

Gross Tonnage (L+D) 5.8nl| 50m 88m 26.3m 20.1r@5.8m

The IMO *“International Shipping facts and Figures thousands of items are the same as large profitsnen
2011 says the world fleet in 2010 for vessels gmea item, allowing for the retailers for a profit mangi
than 100 gross tons (GT) is 103,392 ships of 998omi Barriers to trade were taxes or quotas on impagtextls
GT. In 2010, according to the figures above, 208sets into a country. Some countries are accused by sthker

were lost. So, in 2010 the risk of a loss was 1/80i9s, using non-traditional barriers to trade; this akosvone-
which seems a large figure, and if we added no moreway trade in goods, which can be profitable for the
ships at the rate the gross tonnage is leavingnimket, producer. The argument today is that we have an

it would take 47 years to remove all the ships. A interdependent world economy that the streams oflgo
disparity between the figures might be explained by and materials enable us all to participate in tlegt’s
vessels in lay up. However, in the (SBAP) repootrf wealth. A state cannot just be a consumer; otherités
Clarkson, “Shipping Review and Outlook” data, itueh wealth will eventually pass to the producers ofgbeds
appear that laying up vessels is a thing of the,pas it consumes. The establishment of this interdepande
1982 about 20% of the tanker fleet and 15% of thi& b  global trade system came with the provision of atco
carrier fleet were laid up. This number decreaselt$s effective transport system in the shape of shipping
than 5% in 1987 and, since then, less than 5% ef th However, should shipping become prohibitively
world fleet have been laid up in any year, althotlggre expensive as the cost of fuel for its engines bajher
was a small peak in terms of all vessels laid updml, and higher? Will the nations and markets of theldvor
but nothing like the 1980s. Laying up the vessey ina return to a position where they have to be selfigaht
too expensive, previous experience with laying up or will we return to an era of magnificent squaggers
vessels in the 1980s may have been negative. carrying the world’s trade?

It is generally accepted that 90 per cent of the
5. GLOBALIZATION AND INTERNATIONAL world’s trade is carried by sea (IMO). At this marh@
TRADE time | do not see a viable alternative that wouldlde

world trade to continue should the fuel become too

Goods move from one place to another when the gxpensive to use. On %6April 2013, the International
cost of producing the good, plus the cost of trartspg Monetary Fund (IMF) announced that there was a

the good, plus a profit margin is equal to the o@al  gradual improvement of the global economy. The glob
can sell the good in the other place. Small pradits  economic growth is expected to reach 3.3 per cent i
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2013. Bringing the public debt back to a prudenkele the demand for scrapping services rises the piffeeeal

poses the long term challenge the report says.ai@ert to the owner per ton of lightship falls.

countries have borrowed vast sums of money and thei

ability to pay depends upon their Gross Domestic 7. THE DECISION TO SCRAP

Product (GDP), a prudent level is less than 60%DP.

At present, 10 large economies have a debt ratiweab The owner has to decide whether to remove the ship

90%, which is considered to be high: Japan - 245%;from the market by scrapping the ship. This tradilly

Greece — 179%; ltaly - 131%; Portugal - 122%; hdla gave the owner a payment which would enable him to

122%; United States - 108%; Belgium - 100%; United contribute to the costs of the other ships in tleetf

Kingdom - 94%; France - 93% and Spain - 92%. However, if the owner thinks the market is aboututm,
Food prices are expected to rise as an increase ithe may hang on to the ship in order to exploit the

bio fuel production will divert crops away from fdo market. The owner’'s decision then is not just based

uses (IMF). Demand for food is expected to increask  the economics of the individual ship, but on what h

the stock to use ratio remains low, i.e. thereititel expects the market to do in the future. The owhen tis

reserve. Metal prices have generally declined duess balancing the cost of keeping the ship operatirajres

consumption and weak demand in China. The outlookits possible future earnings; if its future earnpajential

for metal prices is dependant on consumption im&hi is low and the cost of keeping it available is higien

if China’s consumption falls, metal prices will rex the optimal decision is to scrap the vessel (OmkKea

also. However, some metals, like Copper supply, Phase Out). The owner needs to take that decisidy e

continue to be difficult, hence the price has dedbin in the market cycle, otherwise the value of thagawill

the last few years. The world’s demand for oil grey be declining. The age of the ship will have anuefice

1% with the decline in the developed countries more on the decision the owner makes.

than offset by the increase in demand in the devedp The new ship’s costs will mainly be made up of the

countries. The supply of oil grew in 2012 above dath capital cost of the vessel but, as the ship geterpthe

therefore some oil can be held in reserve. OPEC,capital cost may be paid off at 10 or 15 years aid

concerned by the weak demand for oil and increasingmost of the costs will be the running costs, whichup

supply, will be endeavouring to keep oil pricessa00 as the vessel gets older. The SBAJ put 26% of thrddw

per barrel. fleet at older than 15 years. Once the vessel esa2b
years old, this is her fifth special survey wheracm
6. THEINDUSTRY work may well be needed to keep her operationaé Th

more the shipowner is offered to scrap his ship,niore

The cycle of business forces the weakest and mosiikely he will be to do it. This is the demolitiosupply
poorly managed ships and companies out of businesgurve. So, the owner is balancing several factte:
when a down turn occurs, unless they are so big the future earning potential; the operating costs; dge of
cannot be allowed to falil, like the banks. The phig the ship; the present liquidity of the company; fihieire
industry has always consisted of four interrelated regulatory cost of the vessel and the scrap price
markets: the building market, the freight markbg sale available.
and purchase market and the scrapping market. The  The scrap market has its own forces at work. The
demand and supply in one market will have a relatedprices that the scrapper can get for the steeb#imet re-
effect on the other markets. When the supply gfgghig useable items are the basis on which he sets icis for
is greater than the demand for shipping, we arthén  the ships. If his revenue declines, then his offerthe
position of overcapacity, which has the followirféeets ship will be less, which in turn will feed into tlsvner’s
on the four markets: the building market is undésed, decision on whether to scrap or hang on. The ptiee
yards find it difficult to find customers, some tuwers demolition company can offer will depend on theolab
may default, the cost of a new ship is very keedi iln  costs, waste disposal costs, regulatory costsstare
may even be built at low cost to keep the yardibgn  the cost of the capital it needs to pay the shiggwihhe
over. supply and demand curves reach an equilibrium which

The SBAJ put the cost of new buildings down determines the market price for the set of circamsts
between 10 to 15% and global orders down to 30% inin play at that time. Historically, that has me#t the
2013. In the freight market there is great comjwetifor shipowner received some payment for decommissioning
the goods that are being transported and therdfe  his ship. However, it may be that in certain paftshe
cost of transport goes down. In the sale and pseha world the demolition costs will outweigh what cae b
market, the purchase price of a ship is basedsoraiue, earned by the scrapper of the vessel. In thisasaethe
but also on how much the vessel can earn. As theico  owner will have to pay to scrap his vessel. In this
the new building market is down the asset valu¢hén scenario what is to stop owners from hanging ohéir t
sale and purchase market is also down. As thectegbe vessels as they can see no benefit in scrappimg #mel
earnings in the freight market are down the amaliat the market to be in a permanent position of oveysip
contributes to the value of the vessel is also down Therefore regulatory pressure in the scrapping
according to SBAJ second hand prices fell by 27% in market may lead to effects in the other marketshae
2012. There is pressure on the owners to balauicthe not been anticipated.
demand for shipping with the supply of shipping asit
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DemouitTiON

Figure 1 Demolition curves

exact bargain between the ship owner and the charte
called a charter party. The ship may be hired fpe@od
of time or for a voyage, the whole ship may be dioe
just some space upon it. The charterer wishes yoapa
little as possible for the service, but he usualfnts his
goods to arrive at their destination. The freightieror
the charge for carrying the goods will vary accogdio
several factors: the number of vessels availableatoy
the cargo, the quality and quantity of the prodicbe
shipped, including any special requirements andyeien
it may pose, the distance to be transported, thts po
be loaded and discharged and the bunkering cost.

If the cost of transport does not reflect the aufst
providing the service, all those providing the s&zwvill
eventually leave the market. However, if the charte
can sustain an oversupply of shipping in the matken
this should be reflected in lower freight rates.

10. THEINSURER

To be competitive, the insurer must offer insurance
at a price that takes into consideration the ritle

Scrap yards will demand more vessels as the priceamount that he is insuring, spread among his many
per vessel decreases, whereas shipowners willseelea customers, so that at the end of the year despitaea

more vessels for scrap as the price per vessatdees.

At some price and quantity, the supply and demand

curves will be in balance. Today the cost of sieébw,
10% down on 2012. This feeds into the price onrdtie
the ship.

8. THE REGULATORS

claims paid, he should still have a margin of grofi

The dilemma comes when one of his long term
customers has an unusual loss. The insurer may be
concerned that the ship has been lost due to @mauit
the owner, but does he investigate that fact ard has
long term customer who may look elsewhere for
insurance in the future? The fraud of “scuttlindgiet
vessel and then claiming on the insurance occuislyna

Regulation has had a significant impact on the when the insured value is substantially greaten tihe

shipping industry. Although shipping is undoubtettg

second hand value. The hull and maybe the cargwans

most efficient transporter of goods in the global will investigate the claim, looking at the circurmstes

economy, regulators continue to reduce
environmental impact of ships rather than improlve t

the of the case and the key factors which will indicate

whether further investigation is needed. An ownéow

conditions for the people who work on them. If 1 in js planning such a course of action will need tataot

every 600 airplanes were lost, the tourist industight
become a more domestic industry.
The criminalisation of seafarers has led to a posit

people, who for a price are willing to scuttle kisssel.
If the whole crew or members of the crew have estn
replaced this may be an indication. Also, if thesat has

where well trained and experienced seafarers ate nosunk in an area where divers or other investigators

prepared to go to sea and face possible jail seasefor

cannot easily examine the wreck, such as if iniséep

an accident or an incident beyond their controle Th water or where it cannot be found.

industry will allow the owner to escape justice,t bu
seafarers who have tried their best face long @il

Usually the owner will be a small operator sailing
under a flag of convenience with the ship registénea

criminal prosecutions. Countries welcome the goodstax haven. Crew who have served aboard a vessehwhi

they want into port, but will often not let the fmars
who brought them ashore.

As of the ' January 2013, chapter 4 of MARPOL
VI, the new Energy Efficient Design came into plalte

mysteriously sinks sometimes appear on anothereless
in similar circumstances. In circumstances where th
insurer is in doubt as to the validity of the claihe
should consider that refusal to pay the claim wwidi

is important to reduce the Sulphur Oxide, Nitrogen doubt mean he will have to defend that decisiorain
Oxide and Particulate Matter ships engines produce.court of law against the ship owner with the cdbtst

However, if the regulator is not astute, one sectibthe

market can win an economic benefit over another by

political means, which only distorts the market.

9. THE CHARTERERS

will entail.
11. TRAINING

When shipping companies are facing a recession
and an oversupply of ships in the market, shipsnare

The Charterer represents the party who hires a shigonger earning what was expected. Companies are

or space on a ship for the purpagetransporting cargo
from one place to another. The contract used tallrde
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working. At present, there does seem to be a amie [11] [INTERNATIONAL MONETARY FUND,
removing ships from the market. Oversupply of shigp  http://www.imf.org/external/pubs/ft/survey/so/20P8L
in the market distorts the economics of the industhe 041613B.htm
cost of transport is kept artificially low. The oens geta  http://www.imf.org/external/pubs/ft/weo/2013/01/fdk

poor return on their investment. t.pdf.
The impact on the human element required to man[12] BOURKE, A.Z., Recession Affects Training and
the ships is that you need more people at a lowst. ¢  Development program,

Each ship has an environmental impact in its bogdin http://www.theinstitutes.org/MediaCenter/docs/aestR

its disposal and the fuel it uses during its IE®suring ecession_Affects Training_and_Development_for_Web
the balance between supply and demand is the most 10-09.pdf

economic use of the industries and the world’s uess.
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CREW RESOURCE MANAGEMENT IN ERA OF TECHNOLOGY -
ENHANCING MARITIME TRANSPORT SAFETY AND SEAWORTHINE SS OF
VESSELS

SANDELL IVAR PETER
Satakunta University of Applied Sciences, Finland
ABSTRACT

This article describes the research conducted éwiiter concerning the possibilities in enhanding safety of
ships and seaworthiness through risk managementraniohe insurance connected to new possibilitieeld@ed by
research results achieved by solutions develope&ridge Resource Management and Crew Resource déamant.
The article describes the basic solution in newddoMarine Insurance Plan 2013 for encouragingsthip owners to
develop safety practices which can be acceptedhdoynisurers as safety regulations in insuranceeipslito affect the
risk management and to create safety practiceshwinidurn increase safety on vessels and create effisiency
through decreased insurance premiums when risk gieament on a ship or whole fleet is taken care ofising these
modern safety practices which are made possiblautfiv effective use of modern technology and useeséarch
models adjusted to practices on vessels.

Keywords: Transport safety, Risk management, Seaworthinesseaworthiness, Marine insurance, Crew Resource
Management, Ship owner’ s liability, Bridge Res@uktanagement.

1. INTRODUCTION TO UNSEAWORTHINESS jurisdictions than in the Nordic jurisdictions. The
PROBLEMACY IN GENERAL regulation in Nordic countries can benefit the oxgn@
several respects as the development of new safety

All vessels which leave port are made seaworthy aspractices through technology can more easily bectyr
ascertained by the captain before the common gferils connected to the safety culture of the ship ort feed
ship and cargo will be encountered. Seaworthindss o benefit the owners through risk evaluation when the
ships is a basic concept in Maritime law and in Lla@fw  premiums are adjusted to meet the real risk evialuat
Marine Insurance. The concept of unseaworthiness is usually not

The concept of seaworthiness itself is related to adefined in the provisions concerning the questlarall
great deal of laws and provisions - given both byagte jurisdictions seaworthiness seems to be a relddum
and governmental organisations. The concept is alsathat must be evaluated according to the circumstirc
often used in universal language without specified question; the ship, trading area, time of the ygaality
meaning. In this article unseaworthiness is comsiii@s of the cargo etc.

a term and phenomenon related firstly to maritime The concept contains usually not only the physical

transportation and ship owner’s liability and seftprio condition of the vessel but also other aspects®fship,

marine insurance. like sufficient manning, skills and certificatiorf the
The meaning of the seaworthiness concept iscrew, defects in stowage, documentation etc.

relevant when we consider liability issues betwebip Requirements are also different for vessels in port

owners and cargo owners. As the law stands today infrom vessels at sea. In some jurisdictions the ephis
most jurisdictions — the vessel has to be seawartign used without any qualification at all and in some
the vessel leaves port. If the vessel later will be jurisdictions unseaworthiness —provisions includeren
considered unseaworthy at the time of departueestiip detailed guidelines as to what constitutes
owner will usually be considered liable in relatimnthe unseaworthiness.
cargo owners if there will be a causal link betweies
loss of cargo and the unseaworthiness of the vessel 2. MASTER'’S LIABILITY FOR SAFETY AND

In the law of marine insurance, most maritime SEAWORTHINESS OF VESSELS
jurisdictions  follow the same pattern using
Seaworthiness/unseaworthiness evaluation as a basi2.1 Introduction
rule to protect the insurer. The Nordic countriese u
safety regulations for the same purpose. Since the In the world we are living now the primary
beginning of 2013 the unseaworthiness rule has beerresponsibility of the master is to ensure compkawnith
abolished from the clauses in all Nordic countriglsis various laws that apply to the vessel and crew s\Wa
increases the use and meaning of safety regulat@ns national law or international law - both in the oty of
the insurer, who is able to deny the insurance rcéve the vessels flag or the law of the country the ekss
ships when the owners are in breach of the safetyvisiting.

regulations specified in insurance policies. At first sight one could imagine that all masters
Seaworthiness/Unseaworthiness is still the core ofshould also have at least a master degree in attenal
the insurance conditions and insurance policiestier law before they accept this demanding post. Buy the
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not, and if some of them have, they will be hirgdtle shipping business before last decades when safeaa
London market - as we have seen to happen. The othehas become increasingly important.
important master’s responsibility is to ensure that

company policies and procedures are followed. 2.3 Technical seaworthiness of a vessel
Modern legislative trends are increasing the
responsibilities placed not only on shore side The requirement of technical seaworthiness means

administrators and managers but also shipboardfirst and foremost vessels hull, machinery and all
personnel, especially the master. For exampleequipment connected to these and which are closely
environmental laws carry with them not only civil related to the use of a vessel. Modern vessels are
penalties, but the potential for personal crimiiebility practically loaded with technical instruments, whizan
as well. be enumerated in under this requirement; steeraay,g
The legislative atmosphere surrounding maritime hatches, pipelines, fire fighting systems etc.
transportation has been affected primarily by a few Although ship owners are also responsible for
major accidents during the last decades. The lawskeeping the ship seaworthy, it is expressly stétatithe
affecting maritime activities are enacted largely a master has a duty to ensure that all these tedhnica
response to catastrophes of one sort or anotheas e  seaworthiness requirements are fulfilled before ship
reaction to international pressures and trends. [abe  sets of on a voyage. The master accepts this
trends and pressures have especially and unfoelynat responsibility by signing in ships log that the sedshas
been seen also as criminalisation of seafarers. been made seaworthy before the voyage each time the
Masters should become familiar with the legal ship leaves port.
responsibilities of the position. Unlike in earlidays
they have new problems like work-hour rules, reduce 2.4 Seaworthiness for a voyage
manning, automatisation, flow of personal documents
additionally required logs and recording documents The ship has to be manned and equipped for the
number of which keeps increasing year by yearettc. intended voyage and the master is responsibleafing
All this workload for the masters should be taken into account all possible needs for intended voygalge
into consideration when the safety of ships is o b possible changes of route ordered by ship owner or
guaranteed. New technical procedures should be toade charterer. The ship has to carry along necessaagtsch
ensure the safe prosecution of the voyage andipotihe and other navigational aids, medicine, bunkersyipian

masters in ensuring the safety on board. and documentation.
When a master accepts the command of a vessel, he To compare the two requirements - technical
agrees to act honestly and to do the best of hiisyatio seaworthiness and seaworthiness for a voyage — we

protect the interests of the company. He looksr dfte could imagine a house with walls, roof and thiniatt
safety of the vessel, cargo, passengers, and dr@al a are fixed in the house to symbolize the technical
times and he also has a legal and moral duty ttegro  seaworthiness of a vessel. Living in the houseads n
the environment. The master acts as a directpossible without all movable objects which makeniy
representative of the company and sometimes also as in it possible for at least for a certain period twhe
representative of the charterer and is responsiblall which in turn symbolises equipping the ship foreatain
damage and accidents that happen on board. Themastvoyage. The master is responsible for the cleasdine
is responsible for all persons on board whetheir the sanitation, and good condition of the living questen
presence is authorised or not. His work to enshee t the vessel. He also has to ensure that no unamlubori
safety should be made easier by technological means personnel are permitted aboard when the vessekdeav
that they make the safety procedures easier to beport.
controlled by him.
2.5 Cargoworthiness
2.2 Development of Seaworthiness requirement
The ship is expected to arrive at port of destomati

The concept of seaworthiness was born in 17th unharmed with its cargo. The ship has to be consitle
century England when insurers and charterer’'s mkade cargo worthy already before loading to make this
concept for evaluation of the conditions of thesets possible. Cargo holds must be cleaned after previou
they were going to insure or charter. Shipping stigis cargo in a way that is expected by the new cardpe T
and classification societies were needed for sigierv master has to be aware of the required measures
of the requirements when the ships became largér an expected by the new cargo.
more technical entities. On the other hand the charterer will not be willing

Although seaworthiness was at first the concern ofto pay for unnecessary delay caused by unnecessary
charterers and insurers, many other interests seoa cleaning or other measures which were not nece$sary
involved and interested in seaworthiness of a ship.his cargo. All cargoes cannot be accepted at theesa
Authorities after all the others, which have been time and certain cargoes make the ship unseawdfothy
mentioned above, became last interested in thee.issu transporting the others ( for example IMDG —cargo).
Seaworthiness has been foremost an issue attached t
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3. RESEARCH AND TECHNICAL SOLUTIONS where the alterations, possible improvements amd th

TO ENHANCE THE SAFETY AND experimentation of them, or even independent thigki
SEAWORTHINESS OF VESSELS were rejected.

Sipil&’s research pointed out that the crucial role of
3.1 Introduction the captain has huge effect on the projects likeshidy.

As the captain is responsible of the safety on dh@and
Seaworthiness must nowadays be evaluated in veryto implement the bridge team management to meet his
different circumstances than traditionally. In the of criteria, he is usually the only person able togprhew
technology a seaworthy ship needs to be techniealty  ideas into force. This was acknowledged by the ap
electronically in order before leaving port and be as well.

equipped and manned in a way that it stays thatalsy Bridge operation related documents on safety
during the voyage. Crew must be able to cope with t management system state that the captain is rabpons
situations which might arise at the bridge. to plan and establish proper manning by creatintghva

The shipowner must have means to cope with theplan and giving the required orders to instruct the
different requirements which are posed for the cbgw  officers accordingly. The responsibility is clearly
the officials which control the seaworthiness of ghip noticeable but this kind of arrangement createsroth
and the skills and certificates /validity of thaiting of difficulties. In the companies where the crew merabe
the crew. shift between two or more vessels it is typicalt ttie

The work at the bridge must also be arranged thatworking methods shift with the persons. This hisdie
way that the ship shall be manoeuvred in a way thatformation of standards as the colleagues are cathsta
stays seaworthy and the crew at the bridge doésset changing.
concentration because of unnecessary occupancies or The captain as responsible person changes the
routines which make the crew lose concentratiothat  whole bridge procedures according to his opiniohis T
precise moment when the best endeavours would bereates every time difficulties to the colleagudmhave

needed. to learn the new way of working in the middle oéith
Ship with wrong routines or unnecessary people atcontracts.
bridge can lead to a disaster which could be adblie If the company doesn't create the procedures with

strict obedience of safety procedures in criticgihfs of the captains, who agree to implement the procedumnes
the voyage on a well-planned route. Different sitfien board, in the fleet there will be as many bridge
models are analysed which can be used in thiscegpe management systems as there are captains.
order to guarantee a seaworthy vessel throughaut th Implementing new systems and working procedures,
voyage. especially when they deal with significant changeast
Another aspect relating to technical possibilifies be introduced and brought into force from the highe
avoiding classical unseaworthiness problems arelevel of management to enhance maritime safety -
development and planning of electronical crew considersSipilain his research outcome.
certificate  management systems and spare part  Sipilda points out that this kind of implementation of
management systems which efficiently guarantetheiy working procedures would as well solve the confasio
are well used, that the requirement for safetylmamet. with the descriptions of required actions. When the
Satakunta University of Applied Sciences has for company acknowledges the captain to be responsible
years encouraged the teachers and researchersoifto  implement “proper manning on the bridge” they altyua
theoretical studies and research connected withe mor cover their own back and make the captain partiitygu
practical examples to be performed with the stuglémt  of accidents.
relation to seaworthiness problems in relating uanan This is a remarkable point in the cases when the
behaviour and technical avoidance of such problems.  captain is not fully capable to deal with the reses.
After an accident the bridge management will beedot
3.2 Cruise ship safety and cybernetic model for BRM  not to be in order, which shows that the captaisnia
fulfiled his duties. This leads to more complex
Research concerning Cruise ship safety has beerifficulties. The totalitarian system, where theders

done for years but the last research project has hell command the underlings without interaction hasn’t
timed as it was started before and finished afterGosta  worked, and will not work on board either.
Concordia incident — and the core of the projecs wa Sipila highlights in his research that the safety

analyse the safety from the ankle of the workload a standards of the work on the bridge during the
activities on bridge. The greatest remarks durihg t navigation must be taken into account constantlsp a
study made by Master of Marine Technology student, when the idea of the double watch system is coreite
Master MarinerRisto Sipilga were made on the human to be worth implementing, it is not appropriateviait
behavior. until  it's completed. Beforehand, and when

SipilA pointed out that the natural features of implementing big changes, the safety attitudesthee
human-being are not included to the training of the most remarkable factor to improve or hamper the
officers and seldom considered on board. standards.

The implementation of new was found difficult. The attitudes are impossible to transfer — they are
The attitude and working habits of the captains tied  everybody’s own based on the qualities and knovdedg
officers were strongly rooted and build, not onlyridg of the person. These own opinions, and the actiassd
the test use of the Cybernetic tool, an environment on them, will affect the ones of surrounding pecghel
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influence their ideologies. The positive changes ar (Captains with bachelor degree + minimum of three

about to increase and create culture, which usegdist years working experience at sea) working on their

possible methods to improve the safety standatus: t Masters thesis. They both benefit each others.

human beings. The findings that can be made on the basis of the
The research to be completed in SAMK is to find analysis of the two recent Master theses will beemo

out the connections between liabilities of the orsnie closely analysed in further work.

relation to seaworthiness of the vessels when Wreers Especially Nordic Marine insurance

can be anticipated — or even shown — to accept the

unsatisfactory procedures or safety culture ondarid 4. CONCLUSIONS

The relation of ISM code to new safety practices on

maritime safety research shall also be under The continuous research project concerning

consideration in the near future. seaworthiness of vessels and promoting safety at se
In the future when seaworthiness will be evaluated aspects to enhancing safety thorough insurance

constantly during the voyage also from the liapipbint conditions has been conducted in SAMK for yeare Th

of view - when the Rotterdam Rules will be effectad idea of the Finnish educational system is twofdlte

maritime nations - the question on causality aability basic research should be made at the conditionsd{®No

of the owners will be even more interesting. Marine Insurance Plan 2013) make it possible far th

shipping companies to promote better safety custime
3.3. Resource management and communication in ashipping companies and to affect at the same timéhe
shipping company — some considerations level of their own insurance premiums when the srisk
though technological solutions connected to ensg aif

Resource management systems are often as many dsuman behavior are created and put into place - and

shipping companies even though some standard systemmade safety regulations as detailed insurance tongli

have been developed. There are electronical system the policy.

which are tailored for companies on the basis ofieso Universities and the The basic idea is simple tb se

basic solution and there are solutions that areréad for the ship owners — The technical solutions and

directly for a company on the basis of company s ow investments on workable models for BRM that promote

needs — and then there are companies which doawvet h safety, need investments when they are creategaind

any electronical systems in place at all. into place, but the investments can be saved within
The research which was made at the SAMK by year or couple of years when the insurance premiums

Master of Maritime Management student, Master can be negotiated to take into consideration the ne

Mariner Mona Zilliacus during the last calendar year safety culture of the vessel or the whole fleet.

pointed out interesting considerations on the newmds

such systems especially in relation to companiesra&sh 5. ACKNOWLEDGMENTS
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INTELLIGENT TRANSPORT SYSTEMS — IMPROVING THE
EFFECTIVENESS OF ECONOMY

ISAVELIEVA IRYNA, 2KOSKINA YULIIA
20dessa National Maritime University, Ukraine
ABSTRACT

The article is devoted to the intelligent transpsystems, their nature and role in the Ukrainiannemy
development. The author identifies the problemsdaefithes strategic goals of national ITS implemiota

Keywords: Intelligent Transport Systems, economic efficiency

1. INTRODUCTION - Creation of innovative software production systems
and technologies, etc.
Globalization of the world economy, increasing the
intensity and complexity of the traffic flows, nelw Immediate objectives of the ITS which monitor the
opportunities in monitoring and management of u@io transport processes, as well as involved in datangi
economic and transport processes on different devel and modeling, are as follows:
require intellectual support. Implementation of
intelligent transport systems is one of the toals t 1. Automation of operational forecasting of the
increase the level of world economic development. arrival time of transport units. In some casesnpiiag
which is based on statistics and standards is quite
Intelligent Transportation Systems (ITS) - a difficult.
complex set of informational, communicational syste
and tools of automation in conjunction with trangpo 2. Transport management of land transport
infrastructure, vehicles and users, ensuring efficy of operators.
the transportation process, improving its safetyd an
quality. [1] In other words, ITS - the integraticof The task of analysis, modeling and cargo
information and communication technologies as a&gpli transportation management for the several operé&timg)
to the key components of the transport processas:m transport operators provides another example of the
transport - transportation infrastructure. intelligent transport technologies capabilitiedizdition.
It requires monitoring, accumulation and generéilira
ITS are innovative technologies. They are designedof the results of the individual carriages by smtdi that
to provide efficient solutions to the number of qoex were performed by different operators. Special ljicad
problems in the field of transport. Among them are models (reflecting logistics, technology and ecoimom
particularly important are the following: charts) are formed that clearly represent genedliz
transportation performance with the required legél
- Reducing the risk and consequences of the naturadetails. Modeled diagrams allow the analysis, madel
and man-made disasters; and planning of the carriages. With the aid of chags,
it's possible to perform estimation of the expected
- Development of technology for development of delivery time, assets utilization and operational
intelligent monitoring and control systems; forecasting of the current traffic characteris{iespected
levels of technological and economic KPIs, etc)tHis
- Creation of new transport systems and case, it is also possible to apply ITS techniqued a
management technologies; expert systems methods for automatic generation and
adaptation of relevant mathematical and information
- Creation of energy-efficient systems of resources of transport management systems.
transportation, distribution and consumption ofrggen
the interaction of all modes of transport; 3. Maintaining tasks of safety and accessibility of
the data for all user groups.
- Creation of innovative technologies and systems
for processing, storage, transmission and proteaio 4. Unification of decision support systems in the
information; event of deviations from the reference system statker
specified conditions.
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Annual growth in international trade relations,
development of the society and global economy deiman
quite high quality standards of the national tramtgtion
system service

Global transport complex has reached a new,
innovative path of development. Therefore, in ortter
remain competitive in the transport market, nationa
transport industry must focus on intense transgorta
system improvement[2]. It is possible presentlyhvitie
development and implementation of intelligent tyxzors
systems, as confirmed by best available practices.

Relevance of innovative management methods
implementation is also confirmed by its influenaetbe
over the efficiency of the national economy as aleh
Efficiency is a complex concept, which is, amonigens,
defined by the level of stability and dynamism, e¥hiin
turn, includes safety and quality [3]. In general,
increasing the efficiency of the economy (all of it
branches) depends on the level of each infrastmictu
element development, including the transport sector
Development of the latter is impossible without th&
implementation. ITS are designed to ensure thetysafe
quality and dynamic development and, consequently,
positively influence national economy as a whole.

Currently, Ukraine is carrying out fairly wide ramg
of projects on ITS development and implementation,
reflecting the interests of all transport process
participants — transport companies and their custem
Thus following tasks require immediate attention:

- The development of transport infrastructure as a
critical factor in the design and implementatior ©%;

- ITS operation prospects;
- International use of ITS;

- Development and use of legislative and regulatory
support of global and domestic information techgas
in transport;

- Create a national single integrated informatiod a
control system on transport;

- Improvement of electronic control and security
systems;

- Development of the specific IT-logistics systems;
- Wider implementation of global navigation-
transportation systems, and satellite technologiethe

transport sector (GPS, GPRS, GLONASS, Galileo);etc.

-Improving electronic systems and navigation

equipment on vehicles, deployed at internationa) &zl
and road transport.
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The main problems of ITS implementation in
Ukraine:

1. The absence integrated intelligent management
systems (IIMS), which is a barrier to long-term
development of the transport industry. The modern
development of transportation information managemen
and communication systems of the country should be
based on a common information and communication
environment of the transport complex, which is
impossible without the IMIS.

2. The development of intelligent transport
systems of Ukraine is hampered by the absence of
national legislation in this area.

3. Integration of the interests of all "customeaist
"suppliers" as elements of ITS, is an importantaspf
the ITS formation, especially as Ukraine intends to
continue its integration into the global (at least
European), transport and communications and ecanomi
space.

The solution to the problem of supply of necessary
quantity and quality of transport services is retned
as a catalyst for the development of the wholespart
complex of the country. This is especially impottan
within the maritime transport — an important system
level of the foreign trade relations. Timely andjukar
deliveries of consignments to customers is extrgmel
important to shipper while respecting the principle
"door to door" and compliance with the best avadab
practices on optimization and the safety of the
transportation. When the transportation routes are
reasonably full, the solution to the above problem
requires monitoring of the transport flows, vehsgle
cargo, passengers, as well as formation of intmilig
monitoring and control systems of transport, lagsst
and economic processes. Due to present absente of t
integration in various modes of transport developinie
Ukraine, it is necessary to develop and adjust lhigh
effective and innovative technologies. ITS are
particularly relevant in the further developmenttbé
container transportation as a unified mean. Prggent
containers can transport different types of cargonging
from general cargo, consumer products and up t4 coa
liquefied gas, oil, ore, etc. It's development affenot
only international, but also regional, inter-regibrand
local aspects of the present business practices [4]

Today, the government focuses its efforts to
society-oriented economic development. Which means
that availability and quality of transport servidesthe
public shall comply with social standards. Thus,
development of the appropriate state system torant
transportation quality is necessary. In a line wiitfs,
development of urban and suburban passenger transpo
and passenger rolling stock, which would adheréhéo
modern standards, are required. Special atteniialh lse
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focused on the development of high-speed and ultra- Taking into account that Ukraine country is
high-speed passenger transport. ITS shall become thdragging behind the intellectualization of the sport
basic tool for resolving these issues, as theygmate processes, proposals for the development of ITS in
video surveillance and recording of public transpor Ukraine shall first of all contain analysis of intational
electronic passenger identification and fare ctitbec experience on similar projects of ITS developmerd a
etc. implementation. Starting from 1980-s most countoés
Western Europe, the Asia-Pacific region (including
Integration into the global transport and China and India) and the U.S. deliberately and
communications space and need for the realizafitihheo  systematically promote own ITS as the basis ofspart

national transit potential require the harmonizatiof policy.
technical and technological parameters of transport
complex of Ukraine with appropriate international In accordance to the international practice, it is

standards. In turn, it will ensure its competitiges in appropriate to consider ITS as an common transport
the modern environment. Here, one of the majorideology, the integration of the best IT and telaco
problems is the optimization of the major transguarbs achievements into all kinds of transport. Probldnil&
(such as seaports, railway hubs, etc.) with theofi$€S. implementation is strategic in nature, as solution
determines the overall competitiveness of each tcgun
In order to design, develop and deploy the IT& it on the world market. Also, due to large scale
necessary: investments required, it can not be realized withbe
direct involvement of the state (i.e., without a
1) to assess the impact of ITS on the objectivels an government support program). The role of the state
key performance indicators of the state program of should be measured in the following four key areas:
development of the transport sector;
- The formation of an institutional framework for
2) develop a program of pilot projects on ITS national architecture, planning and coordination of
implementation at specific regions (separate trarisp economy development management;
hubs), where ITS should be considered as a set of
technologies related to the use of the informatiorthe - Creation of a legal framework, standardizatiod an
state of traffic, elements, systems, and the ec@émom harmonization of requirements for technical solsgio
parameters (their dynamics) that allow to implement and software within security field;
operational monitoring, control and optimizatiomda
timely correction). - Support research and pilot projects on forming an
implementation of the knowledge-based ITS-services
Global transportation is influenced by major with a high level of initial commercial risk and
institutional and technological processes that havedevelopment of socially oriented ITS projects ie tf
already radically changed and continue to change th low economic development;
face of the world transport. However, positive aes
are accompanied by a number of negative consegsience - Development and implementation of ITS
the scope and significance of which give reason toinfrastructure components in the field of the pabli
consider these as a strategic challenge of natiandl transport - drivers information system, adaptivatfic
global scale [5]. These include a high level of Bmm control systems, shipment information systems for
waste, increasing consumption of non-renewablecesur shippers/cargo owners, ship operators and managers,
of energy and other resources, the negative imphct owners, stevedoring companies, terminals, warelsuse
transport and its infrastructure on the environméme weather conditions monitoring, driver behavior, doa
ever-growing delays of goods and passengers isitran vehicles parameters monitoring, etc.
(as a result of the so-called "bottlenecks"), cdubg
actual lack of the capacity of the transport infiacture, The theory and practice of innovations confirms
and even more so by inadequate traffic management.  that state involvement is crucial, since it detemsi the
legal environment, creates a favorable innovatiad a
For modern world ITS mean new fields in investment climate, ensures compliance with eshéd
interaction of science, engineering, economics andrules and regulations.
business, considered as the most effective tool for
solving transport problems and creation of the new ITS marketing prospects are of interest to the
industrial segments. The efforts of the government, scientific and business community. However, theentr
public, international organizations, academiciaasd state of the market, particularly in Ukraine, hée t
business circles are aimed at finding solutionsuoh following features:
key areas as a significant increase in securiseat rail,

road, pipeline transportation, as well as prodiitgtiv - Fragmentation;
increase, growth of the capacity of internal and
intermodal transport systems. - Disconnection;

209



New Technological Alternatives for Enhancing EcomoEfficiency

- Lack of national standards; Problem of the introduction of ITS is strategic in
nature, the solution generally the determining each
- Absence of the constant contacts with country's competitiveness in the global market dnd
international ITS associations. to the capital intensive and they can not be redliz
without the direct involvement of the governmene.(i
However, the solution of these problems, the without a government program and its support).
formation and implementation of ITS in Ukraine will
increase the efficiency of traffic management, cedu 3. REFERENCES
overhead costs for the transportation of goods and
passengers, will accelerate the development of the[l] Intelligent transport systems. [Website]. URL:
national transport and communications, provide a http://www.connect.ru/article.asp? id = 9558 (date
favorable environment for the introduction of sees on accessed: 23.04.2012).
the basis of existing satellite navigation systems.
[2] The International Transport Forum has becone th
The expected socio-economic impact of the starting point of a new era of Russian transport //
introduction of transport information management Transport of the Russian Federation. 200% (25).
systems may estimated (similarly to the effect lud t
introduction of the same at the Western Europe|Xi& [3] Panamareva O.N. Essence of the concept of
and China) as 10% of GDP growth, the reduction of economic efficiency of the sea port // Sat. scfenti
accidents by 30%, reduced fuel consumption by 20 %works. No. 12. Novorossiysk, 2007. Pp. 214-216.
and increased employment by 5%, which in turn will
increase the effectiveness of the Ukrainian econamg [4] Intelligent transport systems as a tool to oy

whole and, consequently, the quality of life. competitiveness of and profitability.
[Website].URL:http://www.connect.ru/article.asp?8$5=
2. CONCLUSIONS 58 (date accessed: 23.04.2012).

ITS is the common transport ideology of telematics [5] Intelligent transport systems: prospects for
integration achievements in all types of transport. development.  [Website]. URL: http://www.zdt-
magazine.ru/publik/exibition/2009/05-09.htm  (date
accessed: 03. 03/05/2012).
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THE IMPORTANCE OF THE MULTINATIONAL CREW IN THE CAD ETS’ PRACTICE

ISTAN LIVIU CONSTANTIN, 2MITU DANIELA ELENA
12Constanta Maritime University, Romania
ABSTRACT

For today moment, the shipping industry is a mational one. All the activities in this industryeabased on
interaction and collaboration between people fraffeient counties and cultures. In an internatioo@mnpany, these
details are common, due to company necessity impaffices placed in different countries accordtoghe business
interests. But these aspects become more complex wie refer to onboard ship activities. For thiasmn, it is
necessary to observe and study the kind of conifii¢i® or non-compatibilities that exist among s from
different countries in order to create a properkivay environment onboard the ship.

The present paper intends to illustrate differéments encountered in the human resource manag@ametheir
appliance in a multinational crew situation, to $eev is to work inside of a multicultural crew aadets or younger
officer, through experiences of our university g during their onboard practice on differenpshivith different
nationality crew members.

Keywords: Cadets’ practice, shipping industry, multinatiomampany, multinational crew

1. INTRODUCTION training concepts in order to facilitate the
accommodation inside of a multinational crew, mainl

Starting from the 90’s, the concept of single matio onboard ships with a various cultures crew. On¢hef
crew had become less met on the world level. Thissolutions proposed included the possibility to aotre
situation was caused by the transfer of the shigrs the requested onboard practice to foreign or multimatio
public sector to the private one, especially in¢lastern  shipping companies.
European countries and along with the ship flag Trying to find how cadets and younger officers
changing under a more permissive one. These changebave felt their first contact with the actual ontwba
accelerated the implementation of the multinatiamaiv environment, a multicultural one, a group of leetsr
onboard ships, the new owners wanted to put their o  from our University realized a study about, usiagthis
people in the ship’s management positions coveltieg  reason the experiences of our students during their
rest of the onboard positions with the possibleaplest onboard practice.
hand work.

The new conditions do not represent a problem if 2. A MULTINATIONAL CREW - BETWEEN
the crew is prepared to face this change. Putint fof a CONCEPT AND REALITY
new working environment, many seafarers had
accommodation problems, difficulties in working The multinational crew appeared on the shipping
relationships onboard and the biggest problem wasmarket as result of different economical reasoirst Bf
generated by the use of a foreign language, mostlyall is the necessity to reduce the costs with persh but
English, in the daily duties communication. Many of also to keep the requested standards onboard.
these first unpleasant conditions have been coveyed In this way, owners changed their crew resource
the option of a most attractive payment, the salaryoption to work force markets from Asia and Eastern
onboard of these ships being higher than for theesa Europe mainly. At beginning, they took position oaid
position onboard of a national flag ship. It wasessary  as O/S or A/B in deck compartment and as motormen i
a long period to accommodate seafarers to the mirese engine department, after, the owners started tepicc
situation, but it was usefully, because the crews wa also deck and engine officers, even at manageie |
familiarized with the ships and for the beginnirgeyt as Master, Chief Officer and Chief Engine.

represented the basement of the safety crew. In tine The change from the single nation crew to
contact with other nationalities crew members pteti multinational crew has not avoided by problems and
the knowledge transfer and option to replace them. difficulties, mostly due to different concepts apdl by

Beside these problems of nationality, culture and the owners onboard related to multiculturalism and
language differences, another problem that cant exisworking relationships. An ideal solution is to have
onboard is raised by age differences between crewseafarers from the same nationality in one depattme
members, in many cases younger persons have t@nd if it is possible to assure the operationalceff
coordinate and control older and more experiencedic  from the same nation. In order to satisfy owner's
members, situations generated by position and rank.certitude that everything is alright onboard and hi
These problems are bigger when we talk about aopers property is used in good condition, the ship mansge
on first experience onboard ship and particularain  will be cover by owner’s people, same nationalitighw
multinational and multicultural crew. the owner or very confident owner's persons. Irsgng

Due to these facts, it was compulsory for the many companies apply this concept, even better, the
maritime training institutions to reflect and chanthe onboard ship, the operational is covered by one
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nationality crew members and only the ship managgéme e Last level or cultural participation, is the stage
is from other, in case of impossibility to be fraime when persons from different cultures belong togethe
same nation. create a common thinking culture. At this level ples

In addition  to  different nationalities, talking one each other, creates new understandineys,
multiculturalism can also involve different cultsréor rules to help in solving of a particular situation.
the different groups aboard, meaning that the wdiffe Increasing of the cultural knowledge means to
groups may have different ways of seeing things andobserve the positive and negative aspects possible
different ideas about who is the most importantaatlo ~ appear inside of cultural differences. The cultural
They might, for example, be the people on the leridg diversity can be a source of problems, especiallthe
rather than those in the engine room, or the yaatfter fields where is necessary to collaborate and work
than the older people aboard. together. The diversity increases the complexityl an
Cultural differences represent the fundamental of confusion level and make more difficult to reach a
communication and involve development of common sense.
understanding skills amonmg different nationalities In order to manage well the cultural differences is
These differences became visible when we were inimportant in the first time to know and understainem,
contact with other nationality persons, a frequfaut not to be afraid of.
onboard of multination crew ship. People see, prsr So long, each of us is the product of his own caltu
and evaluate the things around them in very differe is necessary to increase the self and collateral
ways. What seem to be right in one culture canfdre,  knowledge. For this objective there is not a bankr¢at

many times, inappropriate for other culture. the cultural differences, not exists written rulkesbe
Misunderstandings due to cultural differences followed in suck kind of situations.

appear when a person of a nominated culture wants t When peoples achieve the necessary cultural

impose own point of view to another person, from a knowledge, they realize than:

different culture and with different principles. Why e we are not the same;

interpretation is the main element arised when aatw «  similarities and differences are both important;

to induce to other person our own concepts. « there are unlimited ways to reach the same
Without a good knowledge of others cultural goais of living together;

characteristics, it is preferable to adopt a digtm .

] : . best solution depend by the particularities,
approach for different aspects which keep by aqdar each situation is different and may request differe
culture. To became consciences by the own culturegq tions.

dynamics is a difficult task. From our first lifags, we A correct approach of the cultural differences can

are learned to see and to do some things at ame gone through some concepts acceptance, like:
unconscious level. Own experiences, personal vands . accept that you don't know

cultural bases are leading us to do things in &dated :
* judge before
way. There are moments when must to pass over our
. ) *  be sure to be understood
cultural borders to realize the impact of othetund on . b famil th ambiauit
us. It is very usefully to have answers from digfer ecome tamiliar with amoiguity
e accept diversity.

nationalities colleagues and also from differertures, .
These are few concepts regarding the correct deal

in order to help us in development the own style . ; -
regarding to cultural treatment applied to otheypes. with cultura_l differences. Not all o_f these cand;m_lled
onboard ships, but ones can provide good resulislyn

Even cultural similarities can create h ke rof : . ¢ which re
misunderstandings sometimes. When consider thaar oth when ma 3 re”ersncet_s 0 ar(; env:zonlmte;n which réques
persons have a similar culture with ours, we téieerisk a very good collaboration and work retation.

of wrong interpretation of our actions, with resinta ¢ hln many cgses,l_the CC;JIturaI d|ffe:jenceshz)‘;§t msid
negative reply from the others. of the same nationality and are passed very hen

There are many references levels which can help toPU together more than two nat!onalities persohesd
express the cultural differences perception, as: differences become extremely difficult to be pasaed

- Primary level or parochial, when peoples do in this situation it is necessary to know to mantgam

not know to do different things other than persomay. and to try to find a middle way if the best solaticannot

At this level the impact of cultural differencedgsored. be found. S
: Also, the cultural behaviour is different from pams
e« Second level or ethnocentric, peoples accept

others thinking way, beside of their own, but still to ‘person and the approach moda_hues must to be
; S . adequate to each person. It is very important towkn
considers own style as the most indicated one.hist t - .
i from the beginning how to deal with these cultural
level the cultural differences are seen as a souofce

. differences, especially if you want to perform ader
problems and peoples have tendency to ignore arcead L L . X

X carrier inside of a multinational working environnhe
the importance of these.

e Third level or synergistic, person conscience 3
own thinking way and others thing ways and chobse t
best solution for the present situation. At thisele
peoples realize that cultural differences can lead
problems, also to benefits and they are interastgse
the cultural diversity for creation of new and aft&ive
solutions.

. CONSTANTA MARITIME UNIVERSITY
STUDENTS’ ONBOARD PRACTICE

Until 2004 Constanta Maritime University students’
practice has developed onboard of the scholarship
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“Neptun”, but due to a lot of engine and hull pieins
this activity has been suspended.

After the suspension of this activity, the solution
found was to sent our students in internationalagep
with different shipping companies, local or intefanal,
for this action been contacted the local crewingnages
or owners offices. This was the first step, wheardwalf
of our students covered their requested onboandirita
on ships of different owners, most of them, intéorel

4. STUDENTS’' BEHAVIOUR INSIDE OF A
MULTINATIONAL CREW

Starting from the present situation, when the world
fleet is based on multinational and multiculturadws,
and taking in consideration that our students nthkée
onboard training on ships of international owneas,
group of lecturers from our University had theiative
to realize a study about what are the students

shipping companies with a great rename on the worldapprehensions and considerations regarding theé firs

shipping market, as NYK Ship Management, Japan,
Peter Dohle from Germany, Maersk, Denmark, CMA-
CGM from France and many others, in totally, 22
shipping companies being part of the partnership.

Taking account of the present regulations regarding
onboard training period as cadet, 12 months forkdec
cadet and 6 months for engine cadets, our uniyeisik
decision to help and facilitate students’ onboamattice.

In this way, in the present there are agreemegisedi
between shipping companies, their local represestat
and our university, where there are stipulated the
requested training objectives, onboard live and kwor
condition and schedule for students and the level o
theoretical knowledge necessary to be acquired usy o
students before to proceed to the onboard practice.

Adopting this solution, in time, the number of the
shipping companies
increased and the number of students trained tes al
increased. During the year of 2008 through thidqual
a number of 555 students covered their onboardipeac
on ship owned or under management of collaborative
shipping companies.

Inside of this protocol, the companies have
possibility to offer scholarships to our studentsig
their study years and other facilitations in orttecreate
the own group of future company’s officers. In the
present, there are ship owners which select stadent
through tests and interviews, from the first stydars
and include them inside of the future companies’
personnel development program, offering to our
students’ monthly scholarships, opportunity to cabe
necessary onboard cadets’ practice and to be sutieeo
end study, position inside company.

In the same direction, our University, as partioipa
at European Erasmus Programme for the students
mobility, in partnership with European shipping
companies, has gotten the possibility to other 182
students to cover their onboard practice, includamg
Erasmus scholarship as Erasmus students. Aftefiriie
months of this project development, an increasedbau
of students have became interested in this poisgjtitie

interested to take cadets haswn culture,

voyage or voyages onboard ships with multinational
crews. This initiative has risen after a numberbafi
feedbacks from students, very disappointed by itst f
cadet voyage who intended to give up a maritimeerar
after finishing their academic studies.

To do the study, the questionnaire and direct
discussions techniques have adopted, involvinghis t
action student from different faculties, in conmect
with maritime carrier, just arrived home from a ead
voyage.

The questionnaire was based on a set of questions
about company where they made the voyage, crew
structure by nationalities, social life and working
activities onboard, type of relationships developed
onboard with the others crew members, what
nationalities and cultures they consider to be ezlds
if they have difficulties to socialize
onboard, how long period consider necessary toeaehi
skills in order to understand other cultures anditvdre
the opinions about the direction of their futureritiae
careers.

Analyzing questionnaire answers we were able to
open a free discussion with students and to tfintbthe
motivations for different answers. During discussio
the highest difficulty was to made students to kpea
freely about their experience during onboard stage
stages and to pass over the fact that they talktéd av
teacher.

The analysis of the answers allowed having a
percentage view about students’ opinions and theltse
showed that they are more compatible with the Eemaop
countries’ seafarers, have more possibilities teetis
social and work relations with these ones and dccep
more easily orders and instructions from European

‘officers and Masters. Part of them acknowledged tha

they interacted without problems with Asian seafare
also. Most difficult was to collaborate with sumeri
officers or nominated onboard training officer whbay
are from an Asian culture. Some difficulties wergen
in relations with the Eastern European officerg,thase
were produced due to different personal opiniorat, n

advantage being represented by the cumulative amounprofessional.

between scholarship and cadet monthly payment.

For the future, we are interested to increase thequestionnaires

number of partner shipping companies and also tenelx
the Erasmus programme in order to offer to more
students the possibility to have the necessarytgade
period at the end of study years and to make plessib
participation to officer certification exams afténeir
graduation.
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A very important point found in almost all
studies was about difficulties in
communication with other crew members, part because
of poor English language knowledge, part because th
English was talked with native language spelling
influence and many words were difficult to be
understood. Starting from the language problensra

of the students avoided to socialize with some hef t
crew members and maintained a strictly professional
relationship.
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Period considered as minimum necessary to culture, as a unique entity, not to apply the séonmat
accommodate and start to interact with other to all contacted cultures.
nationalities crew members onboard has varied foam The multicultural problems are harder to be
week to one month, more accessible on ships with amanaged at the first contact, especially by thengeu
strong cadet training programme developed. Longsr h maritime cadets and officers, persons who can lg ve
considered being the accommodation period to dailyaffected by difficult relation with other nationli
duties and to the training schedule, some studahisg persons. A solution can be represented by the
the give up decision due to their forbearance aboutinvolvement of the training institutions in prepayiof
possibility to reach the conditions requested fotyd the younger cadets for a multicultural work enviremt.
onboard. Before their first experience onboard ships, a isppec
Many students had difficult to express an opinion o training about multicultural concepts and socidivéties
a point of view about cultural similarities or @ifences  in a multicultural crew can be welcome in ordewofter
with other nationalities, they did not have enough the necessary knowledge about and how to deal with
knowledge about these matters, but talked aboutt whaproblems coming from cultural differences. For this
they felt in relation with other nationality crewembers reason, it is absolutely necessary to know what
considered as to be cultural correspondences ordeficiencies have met the previous students onbaaaid
differences. They found many common aspects withto create a training programme based on these.
persons from all over the world, especially abbetfree Our University lecturers study represents the
time spending or passions for sport activities anents, starting point for more other studies on the same o
about musical preferences and in many cases thesadditional subjects, offering an image about theuac
common activities represented the starting pointain  students’ position regarding the training actiwgtyboard
future personal and friendly relationship. Theeali#nces  of a multinational ship. The present study showst th
were based, as expected, on religious problemsitiven  more than half of students who made their firstagsy
social life characteristics, most of them in relatiwith are not afraid by the idea to work in a multicuur
Asian or African seafarers met onboard. environment, considering more interesting the
As a general opinion, the problems arisen from the opportunity to know and interact with other culsirghe
nationality and cultural differences have considere students who considered as almost impossible fonper
possible to be passed if there is interest to dgvallong onboard of a multinational ship, took into consatem
and nice career in the maritime industry, especiall the capacity to work with persons from other cdtum
onboard ships. An interest opinion has obtainedhfeo a different activity field.
part of the questioned students, who considered tha Maybe, our study will not reduce the number of
problems and misunderstandings can appear evegy tim students who wants to give up to a maritime careetr,
and in every working environment. They acknowledged helps us to understand better what problems are met
that the onboard environment is a particular ongh w onboard and in this way to be able to offer sohsito
restrictions imposed by the space and activity be passed over.
characteristics, but the attraction for this joma easy
one, but with many satisfactions, can lead to aqral 6. REFERENCES
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ONLINE LEARNING METHODSIN HIGHER EDUCATION
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ABSTRACT

Last years, showed an increased interest on theepoof life long learning, especially in the Eueap countries.
Many activity fields, including maritime area invel this concept.

The best way of bringing school in the life of mgmgople, often catch in the economical activittest do not give
the opportunity to really participate into teachprgcess, is represented by the use of the ordamehtng techniques.

The present paper is showing on already applieth@meaching system used by our university, desigoneoffer
easy access to information for teachers and stedeut also available for former students, nowceifs onboard ships,
in order to be able to update latest informatiabsut technical development in maritime field nseeg in their duty
activities.

The online teaching techniques are used for theldpvof the concept “train the trainers” in our warsity for
younger lecturers, to help them to integrate indbademic training system, through the project mah$eafarers’
environmental, social and cultural implicationssbfiring life on board ship within multinational wie— SeaCultLife”,
dedicated to the development of the younger aneréquced lecturers competencies related to thaiigaidomain
requirement and also development and improvementhefskills in using of the newest teaching andning
techniques.

Keywords: Online teaching, knowledge’s development, marifield, life long learning, modern technology
1. INTRODUCTION educated society, with a higher level of knowledgea

continuous contact with the latest researches and
The papers sent to the Paper Committee fortechnical development.

publishing will be edited in DOC format. Editing doal The completion of this mission can have benefits
will convert the Word files in PDF format. for the system itself, offering possibilities tary inside

In the present, inside of the training system @edu  persons with a higher level of knowledge, able to
two concepts of teaching and training, in geneyalhg improve and continue the development of the present

traditional concept, based on paper text and ceurse methodologies.
audition and the modern concept, using computerized One of the activity field intensive interested inst
technologies, as simulators, virtual reality andiren learning opportunity, the online procedure, is the
courses. Both concepts are usefully, because ngpals maritime field. Here, the characteristics of adgyivi
of information can be communicated using solely the cannot allow the direct presence in the classes for
traditional or the modern one. improving of the existing knowledge and skills. the
There are knowledge, as fundamentals, which arelast decades, the changes, especially technidadlye
better developed using the raditional concept, wlibe been produced, making necessary a periodically
teacher expresses clearly the terms, definitiaarsndilas improvement and update. The online teaching tecasiq
and interact with the students for a higher undering. represent the better solution for this case, thernet
On the other side, courses developed especially forbeing accessible from the middle of the ocean now.
specialization or for upgrading of the knowledgéera
finishing of the academic training, can be moreilgas 2. THE ONLINE LEARNING OPPORTUNITIES
communicated through the modern technology, anenli
or distant learning. In this case it is considetteat the In the present days, the computers and
receivers of information already have the fundamlent computerized programs are part of the life for many
knowledge and this new information come to complete people. The computerized technologies became
it. indispensable for many activity fields, computeesniy
Also, the online teaching techniques are more part of the production processes, or even the esseh
accessible for persons involved in the social andthe work.
economical life of civil society and do not haveoaegh Taking these aspects in consideration, to put the
time to attend the classes. school in the virtual environment seems to be adgoo
The modern society need citizens more trained andidea. In many cases, the interaction between pexadn
specialized for its evolution and development. EBhes computer is more benefic than an interaction petson
requirements can be covered through a better opaiin  person related to the process of information and
the scholar system, at all levels, to the civilisbc knowledge transfer. The computerized information is
An important mission of the system, mainly of the taking as impersonal by the receiver and can be
academic level training system, is to ensure theinterpreted and adapted to the own perception. Wen
necessary techniques and information volume fooeem same information is expressed by a person, than can
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become personalized, the sender putting belong the

information, his own remarks or opinions.

Other important characteristic of the online leagni
is giving by the possibility to have access to the
information all the time, according with the user
schedule. This option is value for those persons wh
have a heavy life program, for who the regular éag
schedule is difficult to be kept. This is one ofeth
possibility offers by the online learning techniquith a
great importance in the maritime activity, wheres th
program is made under the local time, ship houcstin
different by the school local time.

Also, life long learning is used for combining
formal, informal and non-formal education and tiag
with a reconsideration of professional recognitiamd
quality assurance processes. It is the processopfiring
and expanding knowledge, skills and dispositions
throughout the life to foster well-being.

Long life learning is viewed as all-purposeful
learning activity, undertaken on an ongoing basith w
the aim of improving knowledge, skills and competn
Such learning contributes to promote both empldifgbi
and active citizenship and combating social exolusi
The philosophy of education system is now

An advantage of the online learning is representedchanging globally and rapidly towards a continuous

by the possibility of different computerized prog®

correlation inside of the same course. This le¢suber

to access the necessary technologies more easity fr

one place, not needing to change places for eaphrin

In this way, it is possible to develop the onlirmuses

for initial or specialized training which requeskt® use

of the simulation technology or designing programs.
Our university experiences this option inside of a

course for familiarization training for petroleuranker

ship operation. Inside of the online course, thelents

and already certified seafarers interested to @ttena

job on a tanker ship, have the possibility to vieea

simulated application regarding different operation

necessary to be known on a tanker ship, previously,

reading and learning the theoretical modules athmse.

Using the online teaching techniques, the student o
trainee has the possibility to access more cowsethe
same time, option to take all the information oimeet
and cover the curricula in a shorter period thal né
done during the regular classes.

learning process. The change in the education rayste
opens up the opportunity of part-time higher edocain
vocational and non-vocational streams. Life long
learning puts emphasis on the initiative, zeal and
motivation of learners to educate himself/herself
according to his/her space, need and time ratfzer ¢im

the educators. Its necessity arises out of quest fo
knowledge, recognition, needs to solve many ofhkis/
problems and develop capability and competency to
survive in society and market place. In a professio
discipline, the need for long life learning is maie
prepare own person for fast changing professional
competencies.

Long life learning is, thus, a philosophy that nake
one to learn throughout the life of an individudher
formally or informally. The informal learning prose
takes place through various ways and means such as
observation, experience, environment and the nded o
individuals. The formal learning process is throwggtil
defined, structured method of education. In thistert,

The communication between trainers and traineesthe continuing professional education plays a gttal

can be done through different ways, using the edait

correspondence or an open forum for general
impressions and opinions. These communication
procedures can help to the improvement of the ptese

role augmenting the method of long life learning.

In October 2006 the European Commission
published a Communication entitled "Adult learning:
is never too late to learn”. This document suggkestg

data and to generate the development of additionallife learning to be the core of the ambitious List2910-

subjects with role of covering of missing date seful
information for the main course.

Taking into account the actual trend in technology
and techniques development in the maritime fiehds t
kind of informative issuing can realize a contiraed
constant flow of information to the interested peop
involved in ship operation and maintenance.

3. THELONG LIFE LEARNING CONCEPTS
AND PRINCIPLES

Long life learning is a term that is widely usedain
variety of contexts; however its meaning is often
unclear. The term recognizes that learning is not
confined to childhood or the classroom, but takiese
throughout life and in a range of situations. Dgrthe
last fifty years, constant scientific and technaiagy

innovation and change have had a profound effect on

learning needs and styles. Learning can no longer b
divided into a place and time to acquire knowledge,

process, in which the whole of the European Union
should become a learning area. In December 20@7, th
European Parliament's Committee on Culture and
Education published a "Report on Adult learningisit
never too late to learn", which recognized the
Commission Communication and a number of related
recommendations and resolutions, and which urged
member states to establish a long life learningucel

Corroborating the European Commission policy
with the population ageing of European countriég t
role of lifelong learning and the educational sgste
position near this situation must be an importarg. o

Putting together the social and economical
conditions, economical being prior, and the opputies
creates by the online teaching procedures the
development possibilities of this lifelong learning
concept increase considerable.

In an informative society, the use of the latest
technology inside of the learning process, at ays; &
the easiest and cheapest way of knowledge’'s

school and a place and time to apply the knowledgepropagation.

acquired, the workplace.
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4. THE FORMATION OF LECTURERS TO
PROVIDE ONLINE TEACHING

The principal providers of the long life learning i
this moment, all over the world, are the univeesitand
associated graduate institutions. At this levegr¢hare
possibilities to create and develop material, agsrszs
and practical applications, for graduates of th@esar
inferior level.

To provide the necessary knowledge for a specified promotion of knowledge and technologies

activity domain is most important to have your own
trained persons, as lecturers, as institution. rigakinto
account the differences between this kind of lewy@nd
the formal learning, it is obviously requested to
institution to have persons in charge with necegssar
skills for this.

In this idea, the previous step in creation of the
learning curricula is the process of train thenteas to be
qualified for this activity.

Constanta Maritime University developed a project
dedicated to formation of the lecturers, younged an
experienced, in the new teaching technology, taiaeq
and improve the present skills and knowledge alimeit
new forms of learning, including online learning
techniques and providing of training for graduate
persons.

The “Seafarers’ environmental, social and cultural
implications of sharing life on boardship within
multinational crews — SeaCultLife” project is baseul
politics and strategies fated to support the Eumape
maritime academic system position into the worldwid
context.

The project is developed according with the Lisbon

and familiarized with equipments, able to train the
others.

The development of the maritime industry imposes
the implementation of a framework for providing of
advancing programs due to continue changing of this
activity domain.

Beside general objective of the project,
specifically objectives are:

1. Increasing of lecturers competencies through
in the

the

academic maritime field.

2. Creation of a development, update and on-line
management framework for initial and continue
formative of the human resources.

3. Realizing of studies and analyze to define
formative programs dedicated and an optimum
correlation of these with maritime industry nectssi

4. Increasing of access and participation of
lecturers to formative programs and to obtain abtmu
qualification.

5. Encouraging of lecturers to maintain a high
qualification level through participation at spdizied
courses.

6. Introduction of carrier advancing opportunities
for younger lecturers.

7. Verifying of the process and teaching activities
through initial and continue formative programsaope
of improvement of TIC using level.

All these objectives are based on the premise that
continue learning is the main condition for restaing
and development of educational and formative system
for assuring the decisive competencies duringdifd to
realize the coherency among persons involved in the

European strategies with the scope to make frommaritime academic system.

European Union a dynamic and competitive community

A high level of qualification has to be guaranteed

with an economy based on knowledge, with much andby the training institutions through modular aneixfble

better working places, increasing investment in

education and research activities. For this purptse

Commission in relation with the member states and

universities put into practice concrete actionatesl to
continuous professional formation in the educationa
field.

educational structures, completed with high stashdar
personnel.

This project tries to involve maritime lecturers in
international maritime transport framework, to phgm
in direct contact with the end users of their wattke
companies from maritime industries and to know #yac

Starting from 2001, once the e-Europe plan hastheir needs. The international maritime companies a

been launched, through e-Learning initiative, the

the necessary source of information regarding wadd

communication and computerized technology became arrequests for employ of the maritime personnel.

important element of educational system.
All of these strategies opened new possibilitias fo
universities and their staff, as increasing of fuah

This information is used to know what are the
actual requirements for the new enters in the maeit
field, younger officers, also, to have acknowledfgeut

academic level, professional promotion to easerttent  the necessary skills and knowledge requested to the

economical grow and develop of society based onpresent acting persons. In the first case, the tetiop

knowledge. of the training for the maritime officers is donaritg
European Commission considers the maritime the academic school years through the regular esurs

transport development as an important element inaccording with the international required curricula

general economical growing. In this context, the
maritime training system is the part which offeaffied

work force on the European market.

Also International Maritime Organization put
accent on the level of training in the maritime
educational system. With the latest intentions of

changing of the levels of training, in order to noyge

For the acting persons, with years of experience in
the field, the training process is commonly based o
courses and updated information that can be cordline
added to the existent knowledge.

Most of these materials are provided online using
our own web portal, access being free or using
identification element, offered by the trainer leet.

the STCW Convention, it appeared as necessary to be  During time, the users number of this portal has
known the actual equipments and technologies mettripled, the biggest number being represented key th
onboard ships. These requirements need peopleedrain former students or seafarers interested.
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5. CONCLUSIONS

In the present context of society, development is
necessary to have people trained at the highel

to maintain the training level from the begging the
ending of their activity. For this reason it is qmuisory

to develop or create systems able to provide adequa
training and to offer possibilities to acquire new
competencies and knowledge during life.

learning: A case study of Indiaworld Library and
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SIMULATION TECHNOLOGY IN THE EDUCATIONAL PROCESS

ISTAN LIVIU CONSTANTIN, ‘GROZAVU VIOREL DANIEL
12Constanta Maritime University, Romania
ABSTRACT

The development of the maritime transportation i#smdonnected activities imposed the necessityawfrty more
trained people involved in operation, able to acttvery various situations based on a considerableme of
knowledge. To achieve these standards, the traipingess, especially for operation, safety and rigcactivities,
must be highly professional and in concordance i international requirements in the field. Thi®fessional
training involves the use of the latest developmathhiques. The new technologies used today fopuhgose of training
in the maritime academic field are various, as &wous, dedicated computerized programs and abgypf virtual
learning. The paper reveals the simulator traingmrgcess that Constanta Maritime University intrastidn its
education system, with good performances on thiestis’ competencies and abilities. The focus ishenpresentation
of the course developed by the ElectromechanicalilBa through this process contributing to thelskievelopment
and also testing of the students, future marinea®. The paper, a case study on the simulatoringaprocess, is
based on a rigorous and detailed presentation aatysis of the simulation and through the informatpresented
offers an exhaustive and clear image of this n@hrtelogy.

Keywords: Simulation technology, simulator training procesducation, computerized programs

1. INTRODUCTION an important guarantee for the professional skiflshe
future marine officer. Thus, the modern navigation
The activities onboard ships are based on educational technologies have had a higher demand i
competences and skills. In order to have competentthe last years and registered a large developmaat a
people, you must create them. This is the rolehef t dispersion. The necessary changes in educational
maritime training system, to create competent perso structure came without directives from leaders from
for the maritime field. academia, industry and government laboratoriesrerhe
Today, Constanta Maritime University (CMU) is is a direct and natural result of the technologatelnges
the principal academic training institution in Ramea from our reality and also of the new requiremeihist t
This position was acquired through a continuousretb have emerged in the educational and labor market.
offer to the future deck and engine officers thestbe Simulation represents a tool to generate “artificia
training and knowledge in the interest field. Inisth experience” that would significantly improve
respect, changes were made, starting with re-etiafua  professional judgment in the consultation process,
of curricula, which was brought closer to the prése especially with respect to human performance. The
requirements of the STCW Convention and shipping simulation exercises allow the learner to experimeth
industry, succeeded by the improvements of teachingmultiple approaches to solve a problem. Learneys tr
methods, usage of the high technology and newestdifferent solutions in a safe environment and rezei
simulators in this process, and last but not least,feedback.
improvement and increase of the level of the traimad The use of simulation in providing solutions to the
teachers according to the latest technological problems of risk and crisis management and therabti
development in this area of training. This was aot use of crew resources has a long history in magitim
easy process, the beginning and first stages werdraining. Many types of simulator: engine, bridgeda
complicated, partially due to the reduced knowledge cargo control room have tended to emphasize a
the new technologies and the best way to perforen th physically realistic environment in which the exses
best training in order to reach the proposed restitese  occur.
difficulties were not finished once the familiarizan The scope and amount of simulator based training
started, they continued after this stage because thin crisis management needs to increase. Areas asich
technological changes soon brought new products andnitial actions to spill oil and a distress incidareed to

also new procedures. be incorporated into simulation training programs.
Simulation based training in the corporate emergenc
2. SIMULATION USAGE IN EDUCATION procedures also needs to be conducted to ensure tha

mariners are not reaching for the emergency mariaals
Today, education is inseparable from the modern find out what to do once an incident happens.
and new navigation technologies as teaching marine The development of the computer technology had a
simulator, modelling, on-line teaching or web based dramatic influence on simulators; also the new and
applications. Introducing these new technologieshim developed needs of training from the education area
educational process must ensure that these nemingai  stimulated the research in this field. The educatio
methods improve the technical knowledge of theesttd ~ system had to follow and implement the simulation
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technology, the computerized knowledge being pért o
the educational processes, or even the essentesH,t
in some cases. As beginners, these simulation angyr
did not have a very expressive way for revealing th
results and the procedures for obtaining resultsewe
difficult. During times these programs were imprdve
and became indispensable for training courses psese
The next step in the technological developmenthef t
education training process was marked by the agdhnc
computerized programs, most complex, with a moaé re
presentation of processes and operations, the afions!

In some parts of the world, simulators have been
developed which have very high levels of physical
fidelity, for example, multi-storey engine room rkegp
and bridge simulators including features such a8 36
degrees day/night views, pitch and roll, and filbration
and noise effects.

The simulators used in the maritime officers
training is a compulsory request of the STCW m _‘
Convention and Code in order to assure an increased i e
safety of maritime activities.

. NEE
3. ENGINE ROOM SIMULATOR AT CMU (= ' - :

Over the last years simulator training has prowed t
be an effective training method when training eegis,
especially where an error of judgment can endaliiger
environments and property. A dynamic real-time
computerized simulator can, when it comes to aertai
situations, compress years of experience, intova fe

weeks and give competence to handle these sitgation Figure 2 Control room
and knowledge of the dynamic and interactive preegs
typical for a real engine room. «  BigView based on four monitors (diagonal of

The simulators improve efficiency and give to the g5 that allow for viewing and operation of ajistems
students, future engineers, the necessary exper&@met  jn the engine room department;

confidence in their job-situation.

Starting with 2002, CMU installed and put in
operation three Kongsberg Norcontrol simulators:
GMDSS and SAR simulator, Engine Room Simulator
and Navigation simulator. CMU installed these
simulators to organize practical training for itsdents
and graduates, for ship and shore users, as wdbras
system service engineering training. Simulatoredusr
the practical training, proved to be the perfeduition to
create appropriate conditions similar to the réalbsion
on board ship - regarding operating ships, maritime
equipments, practicing procedures established ey th
International Safety and Rescue Rules.

CMU has a KONGSBERG NORCONTROL ERS-
MC 90-1ll Engine Room Simulator (ERS) that simutate
a very large crude carrier with a MAN B&W slow spee
turbo charged diesel engine as propulsion unit hexdie
with fixed and controllable propeller. The controbm .
operator station and panels and bridge and Steerinqnstructo
panels are included. The ERS consists of:

* Kongsberg slot machine simulator - Simulation i
NORCONTROL MAN B & W Neptune 5L90MC - MAN B&W SLIOMC - - VLCCL11-V;

VLCC version V (the newest version, upgraded iry Jul Sulzer 12RTA84 - Container L11 ;
2010) Class A Full;  GE LM2500 30 - Gas Turbine ;

* SP11 (Steam Propulsion) - LNG - Dual Fuel ;
» Pielstick 10PC4 M22 - Ferry Boat.

Figure 3 BigView

Desktop simulation system consists of an
r station and 8 workstations with the daling
available models:
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The simulator is Full Mission Class A and is IMO, B-VIII / 2 STCW95 the Code. The present coursersefe
STCW and DNV certified. to many requested functions for a proper trainihghe
students, who receive:

e Familiarization with the use of instrumentation
and monitoring systems used in the engine
department;

* Awareness of the need for better planning, use
of checklists and programming times for
specific procedures;

 Proper understanding of the supervisory
procedures;

« Understanding the way in which the motor units
are interdependent

e Gaining operational experience in identifying
problems and solving them;

e Ability to make decisions;

Figure 4 Desktop simulation e Organization of an engineering team;
 Knowledge of the individual role of each
4. SIMULATOR TRAINING PROCESS member in the context of teamwork;
« Performing specific tasks according to specific
Constanta Maritime University, through the Naval situations

Electromechanical Faculty, uses the engine room The briefing and debriefing sessions and practical

simulator for research and training purposes. Apem exercises on the simulator run under the guidamce a

course based on the simulator was defined thatsupervision of two instructors and a techniciartified

emphasizes the training process for our studentsh S by the company Kongsberg, the provider of the emgin

concept course is not easy and requires carefohilg room simulator.

and management to be successful. The course inside the education project baseden th
Forwards, the focus of the paper, a case study orengine room simulator combines three different but

the engine room simulator, is on the rigorous interdependent content levels:

presentation of the Engine Team and Resource *  Theory Modules

Management course developed by CMU. e Simulator Exercises
The aim of the course is to familiarize the student «  Analyzing the results of the exercises
with the operation of systems from engine room unde The course covers more than the requirements of

varying conditions and to practice working procedur the IMO-model courses. It starts with a “pre-test’
applicable to the board in terms of teamwork. This ensure that all participants are starting with estst a
course is essentially a practical one and incledssries  comparable level of knowledge.
of exercises structured around the operation o&walin 1. Theory module (printed and Macromedia
installation and built in collaboration with an émg  format). The theory is presented in a comprehensive
simulator. The exercises are supervised by anuetstr  way. Moreover, exercise and evaluation forms acevsh
and a technician who, initially, allow the studemts  from the beginning to the trainees. This modulduides
familiarize themselves with the tools and contifolsnd also Step by step demonstrator (simulator interacti
in a commercial vessel's engine room. The studelit w demonstration, ViewletBuilder format) that repretseal
have the ability to know the installations and &ary the steps the students or the trainees need tavfalhen
aggregates of an engine room under normal operatingy specific process is running on the simulator.
conditions and in such emergency. The exercises 2. Simulator exercises (with e-Coach and evaluation
increase in difficulty throughout the course, thedsnt editors), conducting practical exercises based fm t
is familiar with the procedures used for propulsamd engine room simulator KONGSBERG -
auxiliary power facilities, with settings in normal NORCONTROL SIMULATION Neptune MAN B&W
operating conditions and monitoring tool during the 5.90MC — VLCC. When creating simulator exercises, a
watch. certain procedure is followed. It has many stefasting
Each exercise is preceded by a briefing session andyith the need for analysis for the exercise to aeied
followed by a discussion group - debriefing, whére out. The exercises are very complex and various; th
actions and decisions taken by the student areiee@im  student works together with the instructor, thedstu
During these exercises, each student assumesvorks alone supervised by the instructor, the stude
different roles in the engine watch keeping teaih il works together with other 2 colleagues and forms a
be able to perform all operations during the watch watch keeping team, developing the team work skills
keeping, covering all functions of an engineering 3. Analyzing the results of the exercises. Each
hierarchy. exercise has an evaluation form consisting of werio
The aim of this course is to provide knowledge and evaluation criteria. All these evaluations became
skills required to operate, supervise and monite# t evaluation actions inside the simulator. After the

safety of the ship facilities in accordance withe th student/trainee runs a specific simulator exercise,
provisions of Section A-lll / 1, A-lll / 2, A-VIIl/ 2 and
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database of the student’s work is created and theregulations. As a result of attending this courdegher
instructors have the students exercise results. pass rate in the examination for the competency
The interactive mode of teaching this course, the certificate was noticed, but also a more accurate
proposed exercises and the situations created l@nd t organization on board and an easy and quick résolut
solutions offered of these particular situationskenthis of the difficulties encountered there by our studen
course to be very attractive to students. The these results are based on the feedback receivertifre
familiarization with the reality on board of a coraraial companies.
vessel helps considerably in their future work of Level of skills developed or improved after such
maritime officers, giving them confidence in their training increased in the last years, contributiogan
professional skills. Their real interest for attevgdthis easy access of the Romanian cadets and youngeersffi
course leads us to continue this activity and imerthe to the international maritime work force market.dag,
students' educational offers in the future. our graduates are accepted as equal competitong alo
The results obtained from the simulated application other nationality officers and respected for their
conducted us to conclude that this process is moreknowledge and training level.
appropriate for training than classical procedurased The encouraging results obtained by the students
exclusively on the theoretical elements. The resaitd give the right to consider that the use of multiaed
the performances obtained during this process are aools, computer program and web enabled simulation
proof of the improvement of the education system by modules must be constantly improved and extended
these technologies and indicate the way to whigh th within the educational process. Also, the intexecti
education has to be directed: more technological methods prove to be efficient and have to be deeslo

segments combined with the theoretical elements. widely in the future. Distant learning combined twit
simulators will make a new and flexible training
5. CONCLUSIONS approach possible. Therefore, we can finally caarsid

that e-Learning has a great and positive impacthen

Simulation became a key method to achieve maritime education field and moreover learning
progress and performance in the educational arkis. T combined with training will be by far the most effiwe
paper comes to enrich the information in this fieddd way to increase skills and competence.
could have extended echoes among trainers from
education and beyond. 6. REFERENCES
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HOW TO MAKE SENSE OF WHICH TRENDSTO ADOPT FOR MARITIME
EDUCATION AND TRAINING
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12\Miassachusetts Maritime Academy, USA
ABSTRACT

This paper will explore those opportunities anceotinends in the broader educational environmedtdatermine
how well they translate into the MET context. lHiwliescribe the current state of the practice drallenges to adopting
new modalities for learning. The authors and thelleagues are currently designing a new graduatgram in global
maritime business. Based upon results of the masketey and benchmark analysis, elements of cugtbig,
asynchronous learning format have been incorporatedthe program. This paper will describe howsth@&lements
were designed and how they were adapted for the Eiiifext. The lessons learned will be invaluableht® MET
community as well as the broader maritime commuasgtyve endeavor to more effectively enhance sedfamvledge
and competence.

Keywords: MET, educational trends, distance/blended learnindividualized learning, social learning

1. INTRODUCTION upon results of the market survey and benchmark
analysis, elements of customizable, asynchronous
By now, we've all heard that the world is flat. At learning format have been incorporated into theyzm.
least, that's the metaphor put forward by Thomas This paper will describe how those elements were
Friedman to describe the globalization pressureg th designed and how they were adapted to the MET
have resulted in a levelled playing field and aeripg context. The lessons learned will be invaluablethe
of opportunities. Much of this globalization and MET community as well as the broader maritime
flattening of the world has been attributed to tiew community as we endeavor to more effectively enbanc
technologies born out of the information revolution seafarer knowledge and competence.
On the one hand, maritime education and training
(MET) providers have exploited these technologies t 2 TRENDSIN EDUCATION
enhance learning (locally). Constanta Maritime
University provided a recent, excellent summaryhete Often when we think about trends in education, we
technologies and how they can be applied within thefocus specifically and immediately upon the
MET context [1]. On the other hand, there has beentechnologies that enable improvements in learning.
considerable effort to innovate MET via work emamgit  Rather than starting with the technologies, thisepawill

out of the SCTW [2].While each of these approadres  |ook at the more general trends. In a year-end 2012
important to the innovation and enhancement of MET, summary of trends in METMaritime Professional

the focus of this paper will be on the broader atiooal posted the following three important trends [3]:
trends and some attempts to adapt them to the MET .,  gggial Learning — using social media, wikis,
environment. For in the midst of the current infatian and other technologies to foster student-to-
revolution, several questions come to mind: student learning
* How does this notion of globalization effect « Learning Process Maturation — in general, this
maritime education and training (MET)? involved using more mature processes to
* How will opportunities be opened to mariners? design, deliver, and assess learning
« What are the best technologies and learning « e-Learning — using learning management
trends to apply in the maritime context? systems (LMS) to focus on the learning process
While MET has long been global, multicultural, and rather than merely as a repository of content

technological in nature, it has not yet leveraged another group out of New Zealand identified temtie
globalization full-scale. Opportunities remain in for 2013: openness, smart web, ubiquitous learning,
distance/blended |earning, individualized |earn-$lgpial persona”zation’ data engagement, Citizenship,uadirt
learning, and natural learning. learning, thinking 3D, social learning, and usezoftrol
This paper will explore the general trends in [4]. If one were to attempt to capture all of thents
education and determine how well they translate the  opserved or forecasted, this list would become sige.
MET context. It will examine several opportunitifes So, in an attempt to narrow the scope and focusniy

enhancing learning in the maritime context and will 3 few of the most relevant trends, this paper foitius
identify opportunities for employing those trending on the following trends:

educational modes, technologies, and pedagogies. « Individualized Learning — also known as
Finally, the paper will describe the ongoing ef$ort personalization
of the authors and their colleagues in designingew . Social Learning — as described above

graduate program in global maritime business. Based
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Distance or Blended Learning — which contains
aspects of several from the list of ten above
including openness, ubiquitous learning, and
virtual learning.

This paper will now examine each of these trends
and attempt to adapt them to the MET context. Later
the paper, the authors will describe how theiritatbn
is leveraging these trends in the development of a
graduate program in global maritime business.

3. OPPORTUNITIESFOR MARITIME
EDUCATION AND TRAINING (MET)

3.1 Trend no.l: Individualized Learning

There is a growing awareness that the alé-size-
fits-all paradigm to learning is no longer effective. With
origins dating back to the 1960s and 1970s (anelyik
long before) [5], individualized learning is notwebut
due to the information revolution and the on-demand
culture that results, individualized learning iscbming
increasingly mainstream.In individualized
learning/instruction, the content, technology, ey,
and pace are all dictated in large part by thenkeror
student. One of the primary reasons for introducing
individualized learning was the fact that no twodsnts
learn in exactly the same way, and thus, would fiene
from customized education to accommodate their
learning styles and preferences. This holds tru¢h@n
MET context whereby students come from widely
varying backgrounds, experience levels and reaslines
While individualized learning appears reasonable, i
comes at a cost. How often does every studentneequi
different approach to learning? Additionally, howch
effort would be required to design, develop, andlae
an educational environment that could accommoduege t
range of potential learning preferences? Therefohen
considering how to implement this trend, partichylan
the MET context, trade-off discussions and decsion
must be had.

3.2 Trend no.2: Social Learning

setting, social learning can yield strong payof8§, [
however, in an educational setting where experienag
be lacking, social learning must be used sparirglg
with some consideration.

Thus, for the purposes of developing a graduate
program in the MET context, social learning is uasd
component of individualized learning, but not as a
substitute for ensuring appropriate content is lalsbg
and intentionally distributed. Social learning mbg
used as a means of enhancing the context of afiptica
once the concepts have been acquired.

3.3 Trend no.3: Distance/Blended Learning

This trend appears to be the dominant trend in
education. There is an explosion of distance aedddd
learning opportunities [9]. However, there is the
presumption that online delivery modes using irgérn
technologies are ubiquitous — which they are ndiatT
said, there is undoubtedly a great opportunity in
leveraging distance and blended learning.

Furthermore, this opportunity is enhanced for
mariners and the MET context [10], [11], whereby
schedules and commitments often are not conducive t
more traditional formats of learning. A summary of
international perspectives confirms this [12]. The
primary basis for such an approach to learningois t
increase access. Taken a step farther, an opaoutum
(referred to earlier as openness), as evidenced in
MOOC's (or massively open online courses), is add
to all (with the ability to form connectivity).

Thus, a key consideration of determining the degree
to how much a course will be presented online (16026
entirely “distance” learning, and a “blend” for thahich
uses less than 100% online and the balance irtitradl
in residence format). Additionally, it will be impant to
determine whether the online portion can be dedider
synchronously or asynchronously. Each has advasitage
and challenges.

After providing a rapid overview of three trends in
education, attention will now be turned to the atop
and application of those trends in the design and
development of an actual MET program.

Social learning takes advantage of social media and

other social channels to enhance the learning
environment. Today, there is a common concept of
social learning that emanates from the wide adoptid
social media. However, the concept of social mdia,
that of individualized learning, dates back befdhe
existence of social media. Originally, social leagwas
considered as the selection of social learningegras
by which students decided who they interacted with,
who they decided to emulate, and who they decided t
copy, often with foundations in population genedicd
game theoretic models [6].

In this paper, we will adopt the more contemporary
ideas of social learning as that which exploitsuagety
of the social networking services and social medas
available today. To distinguish it from the morengel
e-learning, social learning is defined by how cahtis
produced and consumed — people share informatitmn wi
each other and determine the value of that infammat
based upon their networks [7]. Often, in a profassi
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4. GRADUATE PROGRAM DESIGN

As a part of its 2012-2016 strategic plan, the

Massachusetts Maritime Academy committed to
exploring the potential for offering a graduate gram
in supply chain management[13]. In 2012, the

International Maritime Business Department began
investigating the potential for offering a new guate
program. A benchmarking analysis and a broad market
survey were completed.

4.1 Benchmark Analysis

The benchmarking analysis involved examining the
market for similar products and services. Spedlfica
the following sets of schools were examined:

U.S. MBA programs with specialization in supply
chain management/logistics
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e International (non-U.S.) maritime

programs

e U.S. maritime academies with maritime graduate ¢
programs

It was found that the market for specialized MBA

graduate market opportunities as well as identify currersqices.
The following schools were examined:

California Maritime Academy — online M.S. in

Marine Transportation and Engineering Management

Maine Maritime Academy — M.S. in Global

programs in the U.S. was quite saturated and maturelLogistics and Maritime Management

There are literally hundreds of such programs ie th e
U.S., including many from the top business schobie
following is a list of the top U.S. business sclsotiiat

offer specialized supply chain management/logistics University in Galveston — Masters
Administration and Management

programs [14]:

Massachusetts Institute of Technology (Sloan)
Michigan State University (Broad)
Pennsylvania State University (Smeal)

Ohio State University (Fischer)

Stanford University

Arizona State University (Carey)

Carnegie Mellon University (Tepper)
University of Pennsylvania (Wharton)

SUNY Maritime College — M.S. in International

Transportation Management

Texas A&M
in  Maritime

Texas Maritime Academy at

U.S. Merchant Marine Academy — M.S. in Marine

Engineering

Table 1 provides an overview of key dimensions of

the U.S. maritime academy programs.

Table 1. Comparison of graduate programs at
U.S. maritime academies

©Coor~ONRE

Purdue University (Krannert)

10 University of Michigan (Ross)

In the 72,000 square mile (186,500 #rsix-state
region of New England alone, there are 231 degree-
granting colleges and universities. Of those, 38%ro

MBA programs and 10% offer specialized supply chain
management programs.
Furthermore, the executive-formatted weekend

MBA market within the greater-Boston metropolitan
area (where Massachusetts Maritime Academy gewgerall

resides) is densely competitive and includes

programslike the following [15]:
Babson University — 21-month “fast track” MBA

5. 2| .. 7
S| 2 58| 55 | 8 g
=25 S5 ® >
] o - .2 =
g ? 7} ? S (S} g 8
=0 L an =0 (@] LL
Californ | 2011 | 2 years Online $27,00 Many electives
ia
MSMTE
M
Maine 1985 1 year Residence  $22,178 No electives,
MSGL reduced tuition for
MM alumni
New 1968 | 2years Residence $16,422 Specialized
York certification
MSITM
Texas | 2012 | 2years Residencge $15,080 Policy and |
MMAM tracks TN

that meets 2.5 days every 7 weeks

Massachusetts Institute of Technology — 18-month

executive MBA that consists of 21 Friday-Saturday

sessions every 4 weeks

Boston University — 18-month MBA program that

meets Friday-Saturday every other week
Additionally, an in-depth scoping analysis was e

conducted of several of the U.S. business schamis |

mentioned, as well as international (primarily Eagan)

and U.S. maritime graduate programs. Some of thee

international maritime programs that were examined track”) —

included:

Cardiff University Business School (U.K.)

Cass Business School in London (U.K.)
University of Antwerp’s Institute for Maritime
Management (Belgium)

and Logistics (Netherlands)

University of Tasmania
(Australia).

Maritime

Information gathered from institutional website201.2.

Some of the most interesting effective practices

observed through this analysis included:

Blended delivery — to accommodate mariners’

schedules at sea

Reduced tuition for alumni
Generalist (rather than specialist) program — to

appeal to broadest possible audience

Options for program duration (including “fast
rather than options for curriculum
Broad maritime focus and network building

4.2 Market Survey

The market survey was performed to determine the

Erasmus University Centre for Maritime Economics needs, interests, and preferences of potentialestsd
The survey gathered information on the following
College Vvariables of interest:

Demographics — information about age, gender,

Each of these programs was examined to determineeducation level, and amount and sector of professio

entry requirements, program structure, fees,
curriculum. The intent of this scoping portion dfet

andexperience

Interest — level of interest in pursuing a graduate

benchmarking analysis was to determine effective degree

practices to generate ideas for the graduate progta
Massachusetts Maritime Academy.

Finally, an in-depth analysis was conducted of the »
U.S. maritime academies with maritime graduate .
programs. This analysis was intended to determine,
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Motivation — reason for interest, if any, in pursgi

a graduate degree

Focus — preferred type of graduate program
Topics — specific topics of interest

Format — preferred structure of graduate program
Mode — preferred mode of delivery
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Factors — identification of key factors involved in topic in each of the three groups surveyed. Port &
making decisions about which graduate program to Terminal Management, Supply Chain Management, and

attend Vessel Chartering & Brokerage were top-listed tegar
The survey was administered electronically to three at least two of the groups. See figure 2.
separate groups of potential students (or custgmers
1. Senior (fourth year) undergraduate _
international maritime business students I
2. Graduates of the Massachusetts Maritime " Bsresfomn Sz |
Organzationa Manzgement
Academy . Fort & Terminal Management E
3. Students and faculty of non-U.S. maritime ogstcs | —
academies and maritime-affiliated schools P——
The first group was principally a convenience Firance —
sample intended to test the survey instrumentalsat as Maritime Administration & Folicy |
a key group of potential students interested in the Supply Chain hznagement |
graduate program. The survey was administered to 45 Disribution ystems _'_|
students and 20 responded (for a response rate of P
44.4%). The respondents were predominantly male, of T Nemtaton |
traditional college age, and with high interespimsuing conomics | =N
a graduate degree. e e, -
The second group represents a sample of primary M E-
potential students. It was administered to neady 9 Intermodal Transportaton | .
graduates of the Massachusetts Maritime Academm fro Markeing E——
all years and all majors. 304 graduates responalehet Inven oy NEngement e
survey (32.3% response rate).The respondents were | Accounting e
predominantly male, with average age over 40, with Information Technology
considerable maritime experience, and only 55% had 0 20 a0 60 30
interest in pursuing a graduate degree.
The third and final group represented a sample of Ointematicnal @ National
secondary potential students. It is unknown asdw h souree: M survey t/zosz
many people the survey was provided to, but 24 Figure 2 Preferred topics for program
responded. The respondents were mostly male, mostly
younger, and had considerable interest in purs@ing « Most of the MMA graduates and MMA

graduate program.
The following are some of the key findings of the
market survey:

undergraduate students prefer a program that blends
residence and online sessions and runs 18-24 months
International students prefer a daytime prograr rinas

32% of MMA graduates, 66% of international
students, and 55% of MMA undergraduate studente hav
high or very high interesin global maritime leadership

12 months. See figure 3.

National = Online Executive International = In Residence

graduate degree program. alend Daytime —‘—‘
e« Of those respondents interested in pursuing a
graduate degree, most are seekingativance their Online Orly “overng.
career or obtain new knowledge S et [
* 56.3% of MMA graduates, 72.3% of international, —
and 75% of MMA undergraduate students intend to Daytime Online only [J
pursue a graduate degree in next five years.
0 20 40 60 80 0 20 40

About half of MMA graduates and undergraduate
students prefer a program thdéndsbusiness, maritime,
and logistics. 58.8% of international students gred
global maritime business prograr8ee figure 1.

‘Source: MMA survey 11/2012 ‘Source: MM survey 11/2012

Figure 3 Preferred format/mode of program

LIS
°

All groups indicated that “curriculum,” “exposure
to practitioners,” and “cost” arethe most important
factors for choosing a graduate school. “Ability to
advance professional growth” and “mission of progra
were also important factors for two of the groups.

0O 20 40 60 80 100

Blend of Below

Inte mational Business &
Transportation
Manage ment

Logistics & Supply Chain
Manage ment

4.3 Top-level Programmatic Design

Global Maritime
Business

Based on the benchmarking analysis and the market
survey, a preliminary program was developed. The
program will focuson global maritime business (rather
than supply chain management/logistics as originall
envisioned).

m National OIntemational

Source: MIMA survey 11/2012

Figure 1 Preferred focus of program

Risk management is the most sought after topic
(43.5% of MMA graduates). Logistics was a top-steldc
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This focus will bring in elements of international One of the keys to developing an effective and
business and trade, marine transportation, logistitd satisfying online course is to ensure an apprapriat
supply chain management, and general business. Théearning environment has been developed with adequa
initial offering will be deployed using a blendetbdeof student engagement and interaction. Student irntenac
delivery (25% in residence and 75% online). This is is particularly important at the graduate level ][17
consistent with trend of growth in the U.S. MBA rketr Discussion is an important aspect of ensuring stude
[16]. The initial introductory courses and the fina interaction, particularly to help ensure connectiorthe
capstone course will be intensive in-residence smsir  program and other students [18],[19], [20].

All other courses will be online and may be congidet

asynchronously. Students will be able to compleie t 5. CONCLUSIONS

course in a two-year period. Eventually, it is emmed

that a 12-monthfast-track residential option will also In past decade or more, there has been a great

become available (once the blended program has beemxpansion in options and opportunities when it cemoe

proven). Table 2 illustrates the proposed curricufor design and delivery of MET programs. This paper

the program. explored only a fraction of those trending opticr
considered them through the lens of the design and

Table 2. Global maritime business program curriculu  delivery of a graduate program.

While it would seem that implementing trends such

Period Course Credi as individualized learning, social learning, or
i ts distance/blended learning would appear to merelgrbe
Summer| + Welcome Aboard: Introduction extension of traditional methods, there is much ertor
(August) | to Global Maritime Business | 3.0 be considered. Not unlike the transition from dail
+ Shipping, Trade & Globalization 3.0 steam or manual to automation, new approaches and
(2 weeks in residence) frameworks must be adopted. To be truely effective
Fall | +Maritime Leadership & Strategy 3.0 our efforts at MET, we must once again become stisde
(Sept — | + Shipping Economics, of our trade and consume the vast literature aseareh
Dec) | Operations & Management | 3.0 on these topics. Together, through fora like this
+ Shlpplr_lg Economics, conference, we will become better educators anthlea
Operations & Management Il | 3.0 from others present and virtually present througgirt
_ ___ (online) writings.
Winter | + Maritime Law, Policy & As we advance to the development stage of our bind
(Jan— | Regulation 3.0 graduate program in global maritime business, we
Feb) | + Maritime Finance endeavor to use what we've learned here as welhas
& Risk Management 3.0 we’ll learn from colleagues facing similar challesg In
(online) the end, we expect a world-class program will esul
Spring | + Global Logistics & because we have access to a world of high-quality
(March | Supply Chain Management 3.0 programs and findings to draw from. Just as owlesits
—June) | + Port Operations & Managemer)t 3.0 learning environment will be enriched by the trerals
+ Business & Maritime program development will also be enhanced by our
Information Technology 3.0 sharing efforts
(online)
Summer| + Global Maritime Business 6.0 6. REFERENCES
(June — | Capstone
August) | (online + 2 week in residence) [1] RAICU, G., Trend analysis in managing maritime e-

learning technologigsConstanta Maritime University’s
The proposed curriculum (table 2) and the corredp@n  Annals XIIl (18), 345-348, 2012, Retrieved at:
syllabi have been approved by the governance bodiestp://ftp.repec.org/opt/ReDIF/RePEc/cmc/  annalst345
within  the Massachusetts Maritime  Academy. v18.pdf.
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'ENGAGEMENT BY DISTANCE'
A DISTANCE DELIVERY METHOD MAXIMIZING STUDENT ENGAG EMENT

"TUCKER JOHN,"CROSS JOHN
Y2Marine Institute, Memorial University of Newfoundland, Canada
ABSTRACT

Distance delivery of courses is a concept thataht @ntrenched in history but has been driven leytdthnology of
the era. The notes and books that were once semoblyhave given way to the electronic and digitality of
communicating today. However with the switch toidigcommunications, new tools and techniques hangen that
empower us as educators to deliver courses as befare. This results in a teaching and learningeeience that is
closer to being in an actual classroom with arrircsor than ever before.

Taking advantage of these new tools, the authense hbeen developing a distance teaching and legrnin
methodology whereby learners are actively engageldchallenged in an online setting while learniogrse content.
This is achieved by delivering content in a seadreial learning environment using Flash or HTMLisleos that are
interactive, periodically pausing during the defiveof information to ask questions as the instructmuld in a
classroom.

Assessments are performed as would be done imssrobm setting as well, but distributed to thedestis
electronically and created using software that oanlgl varies the parameters in the questions suahdhch student
receives a unique version of the assignment. litiaddhe assignments are marked instantaneousighaddso seems
to increase engagement.

The authors have learned through experience tamnfiny students, even during an asynchronous €piirs
necessary to have some synchronous interaction thvittcourse facilitator. We have developed a nowvethod for
'distance tutoring' which involves audio and visa&traction as well as the use of a whiteboarlt stgplication for the
facilitator to draw diagrams and demonstrate calowhs or other course content as appropriate.

To this point the focus of the paper is on devieemployed in distance delivery, but there are tifteknt
methods the authors use to employ these devicedlalier effective courses by distance. These hee'Bubble
Method' and 'Master Method' and are described atliis juncture.

The final piece to the puzzle is the method ofleatéon in the form of tests and examinations. Taper will
conclude by describing the network that is used tiy Marine Institute as part of Memorial Universiof
Newfoundland for delivering invigilated tests an@minations to students all over the world.

Keywords: Sudent Engagement, Distance Delivery, etc.

1. INTRODUCTION Association (NUEA) was created to deal with such
issues as new pedagogical models and national level
Teaching is communicating. In its simplest form, guidelines such as university policies regarding
the bare minimum for communication is that ther@ais acceptance of credit from correspondence coursegitc
sender, a receiver and a message. This bare minimu transfers, and standard quality for correspondence
covers the delivery of information, but teachinguiees educators.

more. As well as providing information there must b Watkins (1991) cited that Vincent (1885) wrote:
understanding that is instilled in the student. idt

ensuring that this understanding has taken plageish "the day is coming when the work done
critical to effective teaching. Ironically, it ithis very by correspondence will be greater in amount
element that distance education has not accomglishe than that done in the classrooms of our
well. Since the use of the written word, informatibas academics and colleges; when the students
been passed by distance. How we achieve this in the who shall recite by correspondence will far
form of distance delivery and evaluation of course outnumber those who make oral recitations."
material is inherently tied to the tools for comrmating

that we have at our disposal and how we use them. The United States federal government granted radio

"Advances in technology have powered pragmatic broadcasting licenses to 202 colleges, universiied
shifts in education” (Frick, 1991). Through histdtrcan school boards in the period between the world wars
be noted how the evolution of distance delivery of (1918-1946) in support of evolving distance leagnin
courses kept pace with the evolution of technokgie methods. In spite of this, by 1941 there was onig o
employed in those deliveries. college level course offered by radio, and thisrseu

In the early 1900's correspondence courses werefailed to attract any students (Atkins 1991).
quite common from post-secondary institutions. The After struggling to gain acceptance by academics,
acceptance of this delivery method for courses gew Educational television followed in the mid2@entury
the point where a National University Extension and was greeted with significantly greater succésg
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perceived challenge to this point was in the
dissemination or distribution of the knowledge. The
authors believe that the actual obstacle to widsspr
acceptance and success of distance learning wee in
lack of being able to receive information from the
students and to truly engage them in the delivery a
evaluation of the course material.

The definition of what is precisely meant by studen
engagement is one that is ongoing in academicesircl
We know that it is something that we wish to ocasiit
results in a student investing his or herself ithe
material that is being delivered and the coursecises

Worksheets were also made available that were
'incomplete’ sets of notes. Students were inforthatl
they had the option of printing these for use while
watching the video lectures to assist them in @kan
complete set of notes while still requiring them to
participate in note taking. Typically these notesvén
extended text and some complicated drawings on them
and appropriate spaces for the student to makes 1aote
create a complete set of course notes for thenselve

The envisioned concept was that students would
have either paper for note taking or a set of woekss
with them at a desk while watching and listeninge

presented. It has been shown to overlap but not bevideo lecture on a computer or other appropriatécge

synonymous with student motivation (Sharan et al.

1999).

The ability to pause and rewind the lecture faatiéitd
course participation in the traditional sense and

The authors believe that student engagement,permitted the asynchronous element of the lectare t
however it is defined, can be achieved by virtue of occur.

delivering the content to the learner, queryingshalent
to ensure that the message has been receivedhand t
rewarding the student for their successful learmhthe
content. The more active this type of exchangehs,
better the student engagement.

Reflecting on the correlation between video lexsur
and a typical in class delivery to a group of shidethe
authors were pleased that the students had the
opportunity to read the written notes as they were
presented in class, to hear the words spoken by the

The advent of the internet opened new possibilities instructor and to take notes as they would in diticnal

by permitting course facilitators to not only deliv
course content but to asynchronously communicat& ba
and forth with learners in a much more timely fashi

classroom. What was missing was the opportunity fo
the faculty member to periodically look at the snts
and gauge how they felt about receiving that malkeri

The authors have developed a teaching strategyand, should any doubts arise, ask such questions as
employing four key elements which are intended to "what does what | just said mean?" or "how do you d
maximize student engagement and success. These fouhis?".

elements include:
. Course Content
. Problem Solving
. Distance/E-Tutoring
. Course Management

The answer was to change the video format and
embed within it a series of 'engagement questiofg.
this point the video lectures simply progressed
chronologically. What the authors did was to evsoy
often have the video stop and ask the student stiqne

The remainder of this paper describes the elementsVith the use of Flash/HTMLS5, a question is orated b

of this distance delivery method.

2. COURSE CONTENT

the faculty member to the student watching the wide
lecture and an answer field appears. The video irama
paused until the student submits an answer. Ithés t
choice of the instructor as to whether or not tideo

When many students are asked if they are intateste progresses based on the quality of the studenbnssp

in taking a course either by distance or face te fanost
students assertively indicate that they greatlyepr be

in a classroom taking a course from the instructor.

but the sum total of the student responses is caghtu
assessed and recorded.
The authors do not create these questions suth tha

When | ask them why this is the case, they almostthey are of a level and scope as the questions the

always say that they learn better when in a classro

students might see in a take home assignment br tes

When the authors first started the development of The questions are typically relatively simple qicrst

their online teaching methodology, we had expesenc
teaching courses by distance and were familiar thith
traditional challenges faced by both the learnarslied

in the course as well being the facilitator of suzh
course. With this in mind, it was intended to ceeah

based on the content received immediately prioth&o
video question prompt.

As an example, an engagement question used in a
video lecture from the course Transport Canaddiégp
Mechanics for Marine Engineers' which follows the

online delivery method that was asynchronous yetintroduction of the concept of a vector would be:

mimicking as closely as possible the course defiver
experience achieved in a classroom setting.

Content was prepared and delivered using a digital
Essentially, a movie was created

video format.
representing each lecture of the course. These mwade

accessible to the students using a virtual learning ©
environment and had DVD style controls embedded in

the 'Flash' video script which permitted studeaotstart,
pause, stop, rewind and fast forward the video @s y
would any movie.
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Considering the vector diagram in Figure 1, add
the parallel forces represented by vectors A, B and C.

| = = 4 5N
< i !B‘ 10N
‘C‘ 3N

Figure 1 Vector Diagram for Sample Question
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The question tests the concept yet is readily sbiith
minimal time.

By virtue of this in-line video quizzing, the fdtu
member is able to assess student participatiorhén t
actual lecture. Should the faculty member chodsey t
may award a participation grade to the studentdase
the results of these nested video quizzes.

3. PROBLEM SOLVING

4. DISTANCE/E-TUTORING

The distance courses delivered by the authorsoare t
a diverse group of students with a broad background
spectrum. Based on the full history of the authiors
delivering courses by distance, most of the stiglesto
enrol for these courses are highly motivated arghwo

do well. A relatively small portion of this groupeafully
capable of doing well with minimal engagement or
interaction by the faculty member but there are als

Homework assignments, quizzes, tests and examgyroup who required more personal, one-on-one and

are a standard part of almost any in class delivery
Discussions do take place that require higher teoél
consideration on the part of the students and vthen
material lends itself to written interpretationppas may
also be requested to be written.

synchronous engagement in the form of personal
tutelage.

This was initially a bit of a stumbling block as it
was counter to the concept of delivering courses by
distance. Many of our students live and work a fgrea

The authors teach mechanical engineering courseglistance away from the Marine Institute where the

at the Marine Institute which typically have an kg

mathematics and fundamental knowledge basis. Takeother
home assignments and in class tests and exams ammathematical

commonplace in these courses and the instructars ha
created a database of questions for each of tbenses

using a software called MapleT.A. (Cross and Tucker
2012).This  software  algorithmically  generates

assignments for students ensuring that each student

receives a unique assignment to them which covers t
material being taught in that section of the cour3ée
ability to simply get the answer from a peer islmager

a viable option and now the student must work out
problems on their own.

Additionally, feedback is instant. As soon as the
student submits an assignment they are able taveece
immediate feedback as to how they performed as agell
a fully worked out solution customized to their sien

of the assignment. Once an assignment has been

submitted and a final grade achieved, the quiz tipres
(where appropriate) are made available as randamdy
algorithmically generated practice problems, givihg
student access to a massive number of sample pisble
with fully worked out solutions for the studentuse in
preparing him or herself for tests or final exanioss.

The engagement element is satisfied by virtue ®f th
instant response when submitting answers to atlyese
guestions as to how they did and the fully worked o
solution. Engagement requires interaction andntbee
immediate, personalized and responsive the iniergct
the greater the student stimulus and engagemeotang’

people today live in a society where instantaneous| ===

communication through social networking and
instantaneous feedback through gaming are prevalent
They are conditioned to expect very short resptinses

to queries, and as a consequence tend to loseshter
when the response times are in the order of dahera
than minutes.

Quick response times are typically not achieved by
the traditional educational system and course evialu
methods. In this way this method of inserting peobl
solving practice problems and evaluations into egith
courses delivered by distance of face-to-face is an
evolution that is in keeping with the evolutionyafung
people today.

231

instructors maintain their offices. Some of thewe lin

countries or overseas. Also, based on the
nature of this material, voice
communications or typing was not adequate. Eqoatio

editors were useful, but slow and cumbersome to use

-

Figure 2elnstructioninterwrite Tablet and Pen

The solution was to merge two technologies into a
single tutoring solution. The authors obtained aiake
called an “elnstructioninterwrite Tablet and Pefihis
tablet, which is about the size of a mouse padksvor
electronically with the pen to transfer what is ttem to
the computer screen. It allows the instructor abdity
to use the tablet and pen while working on a wiiget
online — instead of clicking on a computer’'s moasd

mate
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Figure 3Elluminate Live
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struggling to draw or write mathematical symbols.

This device was married with a web conferencing
software called "Elluminate Live" (Elive) (Figure).3
Elive is a software that uses voice over IP and
teleconferencing, public and private chat, quizzagl
polling, emoticons, and a webcam tool. It perntiits
faculty member to teleconference with their student
synchronously, but for the authors purposes thet mos
important function it performs is to enable thetinstor
to show the students an application that they @neing
on their computer.

This degree of scheduling is typical in the cosrse
taught by the instructors, but the Bubble Methamkaras
a result of a series of uncontrolled circumstances.

The initial offering of a particular course by
distance was assigned to the instructor a veryt sime
before the course was scheduled to begin. Duriigy th
first offering the instructor was busily preparing
PowerPoint files, writing notes and recording filesile
teaching other courses as well as performing rekear
duties. It was a struggle to just stay ahead ofthdents
with respect to production of the lecture videogl an

When a student requests a synchronous tutoringrelease of these lectures in accordance with tisedo

session, the faculty member and the student agres o
mutually agreeable time and the student joins a&ovid
chat session (much like you can have with SKYPR&) th
is set up by the instructor. They can chat and lspea
each other using the webcam. In addition, the fgcul
member shares a whiteboard application on thektdps
which is viewed in real time by the student suchisas
shown in the diagram to the right.

The student and the faculty member chat in real
time while the instructor can write ‘on the boasl'they
would write on a notepad or chalk board in a faxéate
tutoring session. Additionally, you can have group
sessions where the entire class is able to paatiim
such a session asking questions and having theidtt
answer them.

In this way, the authors have introduced a true-fac
to-face feel and the associated level of engagemtna
distance course delivery.

5. DELIVERY METHOD/PHILOSOPHY

There are two teaching methods (or philosophies)
that the instructors have employed in deliverindjnen
courses.

schedule.

The outcome was asurprisingly innovative approach
with hugely successful results. Originally, thetlges
could only be made available as fast as they cbeld
authored, resulting in students having to wait be t
release of these videos and not being able to fahgad
with the course material. Additionally, the releatdes
for the assignments and their associated deadliees
set at the course start, resulting in the studéeiag
forced to work through the information at more esd
the same time and as a group.

The progress of the vast majority of the course
participants was generally within a week to tensdaf/
the posted schedule with respect to viewing video
lectures, submission of assignment questions and
reviewing course discussion board postings. lotefit
questions and answers were posted in the discussion
boards and everyone began collaborating on leathiag
same material. The discussion boards were alivd wit
activity and no one was feeling intimidated by keen
students who had worked ahead through the curritulu

This concept of keeping the students in a “time
bubble” as a method of teaching provided a gresgase
of community and collaboration in the course thhe t

Which method is employed depends on the programinstructors had seen in past offerings. This cohcep

in which the course is delivered or the nature hf t
course as well as the learners.

5.1 The Bubble Method:

The instructors entitle the first method of deliver

the ‘Bubble Method’. This method has been used and

found highly effective in the delivery of courses t
students in a standard timeframe such as a seizester
program. The duration of the course may vary, het t
key element is that the course itself has a smesthrt
and end date. The course itself is scheduled cdetple
within the time frame of the start and end date] alh
students who participate in this course must adibere
these externally applied scheduling constraints.

In addition to the start and end date, additional
scheduled events are set prior to the course stdrése
include:

The release date and time of each video lecture;

work assignment; and

exam for the course.
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occurs naturally in classroom deliveries, but ndwe t
instructors are able to emulate this similar envinent
in distance deliveries. In short, student satigfactvas
up, complaints were down.

5.2 The Mastery Method:

The second method of delivery is one that was
contrived with intent. The authors desired to areat
system where content was released to the learness i
controlled fashion as the course participant demnates!
that pre-requisite knowledge had been learned.
Additionally, it was intended that learners could
completely operate on their own timings for the rseu
(with the possible exception of a generous overall
duration) thus being able to fulfil the requirenteaf the
course in order but at their own pace.

The solution was to utilize the results of the
engagement questions described in section 2 of this

The start and due date and time for each coursepaper. The results of these nested video quizzes ar

utilized as a form of closed loop feedback to cointine

The scheduled date and time of each test andrate of content release to the learner. A flow tbéthe

logic employed in the mastery method of distance
delivery is presented as Figure 3.
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Support Cloud: E-Tutoring,
Instructor Support, tech

support, internet resources.

START
Student Enters
Course

Student Student Instructor Notified,
progress progress reviews progress,
stored stored releases Module 2

Student Repeats
process with Module 2
Figure 4 Flowchart of the mastery method of distadelivery

The above flowchart indicates the process whereby6. INVIGILATED TESTING/EXAMINING
a learner in a mastery mode course would enter the
module (be it at the start of the course or froprevious The Marine Institute of Memorial University of
module) and gain access to the subsequent moduleNewfoundland is governed by the rules establishgd b
When a course participant first joins the courke,dnly the university senate and as are laid out in theNMU
content that is visible and accessible is the firgtiule. calendar. At this time MUN does not permit the
Upon gaining access to the video lecture (Module 1 administration of electronic tests or final exantio@s to
in the flowchart of Figure 3), the student wouldiesv students registered in MUN courses.
the module and answer the engagement questiorsdnest The technology to safely and securely administer a
in the video. Rules such as whether or not coursetest or examination remotely is in a fledgling tstand
participants are permitted to move back and fantkhie the authors are working on methods to administsiste
lecture or re-answer questions can be customizedeto  of this type to e-learners remotely.
course facilitators’ preference. The policy at this time is that tests and examaregi
Once the student has completed the module, theare delivered in an invigilated fashion. To faeil&
results from the nested quiz in module 1 are students taking courses by distance, Distance Educa
automatically input into the Learner Management Learning and Teaching Support (DELTS) of MUN have
System (LMS) grade system where a check isestablished a set of examination centres and aqobt
performed. If the grade is satisfactory, then a afet for delivering tests and examinations to students
assignment questions are made available to thedear participating in courses delivered by distance.
The learner must then work through the question Agreements have been established with universities
assignment and achieve a satisfactory grade(80&tein and colleges throughout Canada to be considered as
case of the flowchart of Figure 3) before they gainess  examination centres for MUN. When a student regsst
to the next module of the course and are permitbed in a program at MUN and signs up for a course, they
move on. also register a location as a residence for theseou
Through this entire process, support is available period. The participant is automatically registered
the course participant in the form of E-Tutoring write or perform any invigilated evaluations at the
(described in Section 4), technical support as wsll  nearest examination centre to their registeredieesie
internet resources which are provided by the courselocation.
facilitator and may also be searched by the course A student scheduled to sit for an invigilated

participant. evaluation may request to have their evaluation
Student progress in the video lecture as welhas t administered at any examination centre up to twekse

guestion assignment are automatically stored i\ prior to the scheduled evaluation.

using automatically, and the instructor receivesaiem Should the course participants residence be greater

notifications indicating student progress throudte t than 70 km from the nearest examination centren the

various modules. DELTS has a list of criteria for what constitutes a

The net result of the application of this methed i acceptable invigilator. Itis the examinees’ resibility
that learners have the opportunity to join the seuat to identify an invigilator, and DELTS then negoéista
any point in time and work through the materialan  contract for a nominal fee for the examiner to adstéer
sequential fashion at their own pace, proceediny on the evaluation to the student at their remote lonat
when they have demonstrated mastery of the subject.
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7. CONCLUSIONS that make an average person capable of
competence and performance. In teaching we rely
Engagement of course participants in a classroom on the "naturals,” the ones who somehow know
setting and face-to-face is something that we asltia how to teach. "
have developed personal mechanisms to ensure.
Regardless of the individual idiosyncrosies thay an The goal of the authors is to empower the naturals

lecturer may employ, engagement of the learnerrsccu among us to teach by distance.
and is confirmed by virtue of communication, verbal

otherwise between the course facilitator and the8. REFERENCES
participant.

The devices and methods that the authors employ in[1] ATKINS, R., Distance education: New technologies
delivering courses by distance facilitate a distanc and opportunities for developing distance education in
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UTILIZATION OF RESOURCES ON TECHNO-NAUTICAL SERVICESBY
DEVELOPING A DYNAMIC SIMULATION MODEL: AN APPLICATION ON THE
PILOTAGE SERVICE IN ISTANBUL STRAITS

1UCAN EMRE,’NAS SELCUK

“2Dokuz Eylul University Maritime Faculty, Turkey

ABSTRACT

In Turkey, techno-nautical services’ principles aletermined in Port Regulations prepared by Turkish
Transportation, Maritime Affairs and Communicatidfinistry. But the principles are set mostly empmitlg or
experience based. This study helps decision-maleisstakeholders for the correct utilization oforegses on techno-
nautical services by developing a dynamic simutatimodel.For this purpose, the pilotage service algorithrs thaen
developed according to structured interviews withtp, with statistical data of Traffic in Istanb8traits and all rules
and regulations in effect on the waterway. It isrfd out that by the designed algorithm, it is palssio make correct
decision about the required human resource asspdeén in a complex system as in Istanbul Straitel due to
dynamic nature of algorithm with application of silation software different scenarios can be evalligasily.

Keywords: Techno-nautical services, Marine Pilot, Algorithm.

1. INTRODUCTION

Techno-Nautical services are key factors for safety

of maritime transportation. Due to their expensarel
critical
optimally utilized in any situation. Optimum utiéition
of resources is always a challenge for decisionarsak
and it is also a well-accepted fact that the aduthor
normally makes its decision on utilization of resms
empirically or when such a decision has to be giea
to apparent faults in systems which is feed badked
stake holders.

But in this information age, nearly all complex
systems can be formatted so that a scientific detis
might be predicted before the circumstances recgore
One way of accomplishing such a task is by creating
simulation model of said system [3]. A good aldumit
must be written in order to create a reliable satiah
model. To create a good algorithm all inputs totesys

nature such a complex resource must be

be the most cost efficient way for the relevant

organizations nonetheless.
2.2 Importance of Istanbul Straits

Istanbul Straits is a well-known and highly busy
waterway which connects Black Sea and Marmara Sea
and leads to the Aegean and farther into Ocearis. 11t
nm long Straits and one of the most dangerous
waterways to pass through, as a ship needs to leter
course at least 12 times with the sharpest tu#bb80°
at Yenikoy, while always struggling with ever chary
surface currents which may go up to 6 knots becafise
the geographical shape and environmental conditidns
the Istanbul Straits [5].

The safety of Istanbul Straits is a great concern f
Turkey as this waterway directly divides the cowistr
biggest city in half, but also all Black Sea coigdrcare
for it because it is the only open waterway forntht

must be evaluated and the problem should be well-trade by seaway and The Straits has great geagtrate

specified. Also, an algorithm must be correct, oiéfnt
and if possible easy to implement [4].

2. OBJECTIVE

2.1 Objective, Cost or Safety

importance. Due to its utter importance, regulation
governing the Istanbul Straits always become an
international issue. After the Ottoman Empire dexdiin
power in World War |, three consecutive internagion
treaties signed about the Straits all over rulihg t
previous one, Treaty of Sevres (1920), Lausann23)19
and Convention of Montreux(1936). Even today Istdnb

This study is born by the authors’ amazement when Straits is governed by regulations in line with the

they have found that the utilization of techno-mzait
resources, especially the use of pilots is condutte
empirical decisions.

It is clear that an algorithm might be designed to

mirror the traffic in Straits and thus that algbnit might
be used in a dynamic simulation model for optimoat

Montreux Convention.
2.3 Importance of Pilotage Service in Istanbul Sraits

Under Section |, Merchant Vessels, Article 2 of
Convention, it is stated that in time of peace, ahant

Even then such optimizations are mainly based en th ships shall enjoy complete freedom of transit and

cost of the operations [1LHowever, in this study the
major aim of the application was the safety offitaih
Istanbul Straits. To this end, the fatigue elemzmnthe
maritime pilots is taken into consideration [2]. tBu
because the study is based on fatigue of the pilstsll
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navigation with any kind of cargo, without any
formalities. Pilotage and towage remain optionalisT
article is in the convention for the safe and fpassage
through The Straits by merchant ships. But aftearye
passed and Istanbul Straits traffic ever becomeemor
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populated by transit vessels and inland traffics dpetsier deprivation is found a major factor of fatigue. Tigh
and busier due to the most populated city of Turkey most pilots claim that fatigue is not a major cancim
enveloping the Straits, this article might be relaated their job due to fatigue management procedurés ailso
again for safety reasons. Statistically, 93% ofpshi apparent that due to commercial pressure of theéss
involved in accidents in Istanbul Straits betwe&82 and maybe, due to lack of sufficient number of fgilo
and 2003 were without pilots [6]. And normally ngar  pilots might find themselves in fatigue conditioroma
all accidents in Istanbul Straits resulted in delay than they want to admit. Even though there arerobnt
transit traffic due to closed Straits while rescue procedures to prevent this kind of situations again
operations taking place. One of the most infamous commercial pressure might be too hard to avoid [8].
accidents of such kind was the Independenta Tanker

collision (1979) in the Istanbul Straits resultingoss of 3. METHODOLOGY

life, disastrous environmental impact and delay in

transit. 3.1 Designing an Algorithm

2.4 Pilotsin Istanbul Straits To design an algorithm the question must be well
known. This study’s question is “If ship traffic is
Pilots in Istanbul Straits are employed by the predicted correctly, how many pilots will be suiiot
Republic of Turkey, Ministry of Transport, Maritime for safe transit in Istanbul Straits in any givame
Affairs and Communications, Directorate General of according to pilots’ rest periods?”

Coastal Safety (KEGM). Pilots are employed accardin Then inputs must be known. Here inputs might be
to “Competence, training certification and working summarized as below:
procedures regulations” [7] published by the memg »  Ships’ arriving rate to Istanbul Straits
Ministry. »  Probability of a ship to request pilot service
In this regulation in Article 5, Turkish Straitsilfts « Any regulations forcing ships to behave in a
are differentiated from harbour pilots and alscsifed particular way
as junior and senior pilots based on experience.  Istanbul Straits traffic regime at the moment
Requirements to be a Turkish Straits’ Pilot are: «  Pilot stations
e Being a Turkish Citizen «  Pilot rest hours
+ Being legally clear to be a civil servant «  Pilot on duty times
» Being a master mariner with at least 1 year of . Duration of a passage through Straits

experience and a university graduate Then the output of this algorithm must be evaluated
* Being healthy according to seamen standards  The output will be the resting times of the pilatsthis

* Being a fluent speaker ~ study. But lots of other statistical data can balysed
. Ha_V|.ng successfully completed the basic pilot like waiting time of ships for pilots, average pmgs
training times, if use of pilot shortens the waiting timer fo

Once all these conditions are met, the pilot be@ome passage etc. Anyway, such data is out of the sobfie
an apprentice pilot and shall be under the sugervisf  study. The algorithm designed here can be usedyn a
a senior pilot who records his achievements in ansimulation software and optimizations can be calmad
apprentice book to be presented to harbour masteea  accordingly. Due to the changing nature of inpitthe

end of its training. For the Straits pilots thigiting Istanbul Straits, created simulation model will dso a
means apprentice pilot should attend to Straitsages  discrete and dynamic simulation.

manoeuvres of at least 160 vessels above the 5&00 G In this paper a pseudocode is created as an
for more than 4 months period if possible evenly algorithm so it will be easy to understand and dynbe
distributed from both directions of passage. Trafming replicated with success with any number of
also includes some attendance to tugs and VTSprogramming languages [9].

operations. Also the algorithm is optimized to calculate the

After that, if training is found satisfactory, the resting periods of pilots according to Number dbisi
apprentice pilot should take a written and oralmexa on duty. Even though other factors can change rest
prepared by authority. If all goes well, the appi@n  periods of the pilots, according to interviews with
pilot is granted a junior pilot certificate for 4egrs  stakeholders, other methods will be hard to impleme
duration and he is limited to handle ships beloWw®@D and unpractical.

GRT [7].

As can be seen from above regulations, Istanbul3.2. Gathering Data

Straits Pilots are highly trained individuals witineat

experience. But also due to this factor, utilizataf this The data for the algorithm was gathered from
resource is extremely important as it is not pdssib various resources. For example, the arrival spodatie
employ any mariner as a pilot in a whim. ships to Istanbul Straits is gathered from KEGM's
statistical data of 2010 and 2011. Samples are tsed
2.5 Fatigue and Marine Pilots analyse the arrival spread of the ships from Naoth

South and vice versa. Even though a regular spread
It is a well known fact that fatigue interferes it  could not be achieved according to chi square tésts
concentration of marine pilots. Especially sleep least square error is achieved by using exponential
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spread, this analyse is computed by Rockwell, Arena In following table statistical data about the Idtah
Input Analyser V10. Low chi square test results ngea Straits for years 2010 and 2011 have been analized
might be interpreted that there are far too mamabtes find out the frequency of these types of vessetstlie
affecting the first contact report times of shijus ke creation of model. So it is noted that some typés o
accepted as exponential spread. But as shownurefigy vessels transit the Straits extremely rare and itinge
spread closely resembles an exponential curve andf such vessels will not contribute to the modelhe
exponential spreads commonly used for arrival ratist scope of analyzing pilot fatigue, because suchelsss

Thus in this study exponential spread is used foval actually stop the Straits traffic causing a lonst rgeriod
times of the ships. for other pilots not onboard the vessel. For exampl
vessels over 300 meters long are in these categaty
N K G5 vessels are extremely rare.

Table 1. Frequency of Vessel Types Transiting kstidn
Straits in 2010 - 2011

South to North | North to South
All Freq. | All Freq.

Figure 1 Visual familiarity between ships arriviahés M PR 585 1,16 | 591 1,18
from N to S and S to N and exponential spread. NAV 96 019 | 104 021
According to these analyses from 100690 sample G12 32886 | 65,38| 32728 65,07
data, for arrival intervals from North to South G3 5874 11,68| 5966 11,86
exponential spread of 20.7 and for South to North
exponential spread of 20.5 is computed. Type opsshi G4 254 1,10 | 588 1,17
also calculated from this data. But before thathiould G5 6 001 |6 0,01
be considered what types of ships need to be aealua T12 5163 | 10,27| 5345 | 10,63
for a scheduling algorithm.
There are studies about the scheduling problem of 13 4463 | 887 | 4417 | 8,78
the Istanbul Straits [9]. It should be noted thatKish T4-5 670 1,33 | 648 1,29
Coastal Safety General Directorate classifies Vedge TOTAL | 50297 | 100 50393 100
different groups to schedule the transit passage of Source: KEGM Statistical Data
vessels. These types can be described as follows:
MPR  : Passenger, Yachts, Live stock carrier After the scheduling algorithm, another important
NAV  : Military _ part of the model is the Straits pilot working ciiuhs.
Ships other than Tankers without IMDG Cargo To gather this data, structured interviews havenbee
G12  :Ships less than 150 meters completed by Istanbul Straits pilots.
G3 - Ships between 150 — 200 meters The most important findings of these interviews can
G4 . Shlps between 200 — 250 meters be summarized as follows:
G5 + Ships longer than 250 meters « There are two pilot stations in Istanbul Straits.
Tankers and other ships carrying IMDG Cargo One is located at South and other is at North
T12 : Ships less than 150 meters entrance of Straits.
T3 : Swps lloetweer;1150 — 200 meters «  Each shift of pilot consists of 23 pilots
T2,5  :Ships longer than 200 meters * Pilots arrive for their 48 hours shift at south
Towed Ships

pilot station. They rest for 96 hours after each
shift and start their shift “well rested” according
to their perception.
e Straits traffic is one way due to safety
precautions of KEGM and Turkish government.
« Due to one way traffic, there is a transportation

Ships larger than 300 meters

According to KEGM'’s application procedures [11],
MPR and NAV have priority over other vessels. G8, T
T5, Towed vessels, Ships larger than 300 meters can
only pass Straits in day light conditions. Tankarsl
IMDG cargo carrying vessels have lower priority as . .
safety conditions are re-examined for passage. So a prqblem betwgen south and north pilot stapons.
tentative scheduling can be determined as follows: * This problem is generally solved by a dedicated

MPR=NAV>G12>G3>G4>G5>T12>T3>T2.5>Towed service boat for pilot transfer and generally 8
1) ' pilots transferred with each service (this number

may greatly vary, but 8 people is average)
« Pilot transfer generally completed between 45
minutes to 1 hour.

Of course, day time and night time passage will
shift according to the requirements of only dayhtiig
passage vessels and scheduling must be reorganized

accordingly. It must be remembered that vesselgeon * There are other possible ways for transporting
than 300 meters require special permission to itrémes pilots when need is immediate or need requires
Straijts. a few of pilots, but they are uncommon and not

237



New Technological Alternatives for Enhancing EcomoEfficiency

convenient and usually takes more time due to
land traffic congestion. (Mini-bus, taxi etc.)
General scheduling frequency is 6 vessels in an
hour, 7 when Straits is congested. (According to
KEGM statistical data approximately 1 vessel
per 8 minutes.)

One way traffic changes direction in roughly 12
hours periods but also subject to lots of other
considerations as available pilots, ship number
in queue, weather or other conditions.

It takes approximately 15 minutes for a pilot to
board a vessel from pilot station and nearly 15
minutes disembark from a ship and arrive to
pilot station.

Istanbul Straits use pilots. And there is a slighire
pilot usage when vessels transiting from SouthaaiN

Even though frequency is not much to consider,
probably same phenomenon of surface currentsasirals
affect in this selection of pilotage service.

Table 3. Frequency of Pilot Service Usage for Vissse
Transiting Istanbul Straits in 2010-2011

There are some special points analysed from above
declarations. It is clear that 2 models must beukited
as one from south to north and other from nortbatath.
But there is only 1 resource available and théstenbul
Straits. Real limitation of Straits is the distarmtween
navigating ships, though in practice a time linsituised
as rule of thumb. Due to pilot boarding and
disembarkation times, 30 minutes must be added to
transit times of vessels to calculate real workingrs. A
transportation system must be modelled and 1 hour
should be taken as transit time and must be couwded
working hour.

And final transit times are important as it actyall
shows that pilot is on-board the vessel and working

South To North North To St(;]u

7L | we | FREQ | TTL | wip Eg
MPR | 585 512 87.52 591 518 | 87.65
NAV 96 24 25 104 29 | 27.88
G12 32886 13134 39.94 32724 1173[135.84
G3 | 5874 | 4638 | 78.96| 5966| 4767 79.90
G4 554 554 100 588 588 | 100
G5 6 6 100 6 6 100
T12 | 5163 2906 | 56.29| 5345 2652 19.62
T3 4463 4351 97.49 4417 4326 97.94
T45 | 670 670 100 648 648 | 100
TAOLT 50297 | 26795| 53.27| 50393 252655014

Source: KEGM Statistical Data

4. ALGORITHM

Vessel passage times are subject to great change

due to lots of external factors and analyse of KEGdth
points out there is not an optimum spread for p@ssi
times. Thus average time for ship type is taketrassit
times of vessels.

As it can be seen from the table below, average
transit from South to North takes considerable ntione
(apprx.26%) than the passage from North to Soutle. T
main reason of this phenomenon is the surface mtsrre
affecting the Istanbul Straits under normal cowodis.

Table 3. Average transit times for Vessels Tramgiti
Istanbul Straits in 2010-2011.

In Hours South to North North to South
MPR 1.657 1.555
NAV 1.736 1.6
G12 2.029 1.583
G3 1.634 1.414
G4 1.542 1.381
G5 2 2.002
T12 1.8 1.447
T3 1.517 1.376
T4-5 1.491 1411
TOTAL 1.89 1.53

Another consideration about the model is frequency
of pilot service usage for the vessel transiting Straits.
Again KEGM data is analysed for this purpose. tvgh
that nearly half of the vessels passing through the
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There are different parts of this model. Firstiyme
parts must be created to check the time in sinarati
software. Such an algorithm in pseudocode can be
written as follows:

4.1. Time Creation

Even though different simulation software might
have an internal clock, due to discrete event sitron
specifications it is safer to create a time logicspecify
important times.

First part is the checking of day light. 12 houayd
light is taken as average for the purpose of this
simulation.

1. Create 1 entity at experiment start (Experiment
time 1000)

2. Assign entity that sun is up.

3. Delay entity for 480 minutes (8 hours).

4. Assign entity that sun is down. (Experiment
time 1800)

5. Delay entity for 720 minutes (12 hours).

6. Assign entity that sun is up. (Experiment time
0600)

7. Delay entity for 240 minutes (4 hours)

8. Loop entity to line 3.

Another time logic must be created to check the

availability of Straits for north to south or southnorth
traffic. This is a rough guide to see which sidpa$sage
must be open for the Istanbul Straits in any gite@ in
experiment. This logic will be evaluated with other
considerations too.
1. Create 1 entity at experiment start (Experiment
time 1000)
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2. Assign entity that Straits is open from South to 8. Put ships in a queue (Istanbul Straits South
North Entrance)
3. Delay entity for 720 minutes (12 hours). 9. Queue ranking rule is lowest priority first
4. Assign entity that Straits is open from North to 10. Seize entities from queue if Straits is open for
South. (Experiment time 2200) transit for correct direction. If not, do not actep
5. Delay entity for 720 minutes (12 hours). ships to Straits.
6. Loop entity to line 2. 11. If Straits is open, seize the highest priority ship
Also different time logic must be created for pilot from queue first in - first out between two same
transfer times, as it will be unnecessary to sdlaispto priorities.
a pilot station when the traffic shifts its direxts before 12. If ship has requested, pilot check availability of
the pilots arrive. pilot in pilot station, if there is no pilot delay
1. Create 1 entity at experiment start (Experiment ship for 10 minutes and send back to queue.
time 1000) 13. Use Straits as a resource
2. Assign entity that transfer is allowed from 14. Release resource after 10 minutes for pilot
North station to South station. requested ships and 8 minutes for other ships.
3. Delay entity for 660 minutes (11 hours). 15. Check if ship requested pilot
4. Assign entity that transfer is not allowed.(Too 16. Take a pilot from South Pilot station
late for transfer) 17. Mark time for specific pilot. Subtract time from
5. Delay entity for 60 minutes (1 hour). the pilots’ arrival time to pilot station queue.
6. Assign entity that transfer is allowed from 18. Record time as Rest period, record pilot name,
South station to North station. record experiment time.(This data will be
7. Delay entity for 660 minutes (11 hours). analysed to see pilot resting times)
8. Assign entity that transfer is not allowed.(Too 19. Delay pilot in ship according to average time
late for transfer) from KEGM statistics.
9. Loop entity to line 2. 20. Drop off pilot from ship
21. Mark dropped off pilot's time now in
4.2. Queues Creation experiment
22. Send pilot to next station
There are 4 queues in this model: 2 for pilot stati 23. Dispose of ship that finished its transit of
and pilots and 2 for arriving ships from two siddshe Straits.

Straits. Create same model for other direction of Istanbul
For pilots: Straits passage. Here most important part is markin
1. Create number of pilots required in experiment times of each pilot before entering the pilot statjueue

start. and after exiting from the pilot station queue.
2. Assign each entity a name to distinguish them
in model. 5. CONCLUSIONS
3. Mark each pilot’s time now in experiment.
4. Send each pilot to first queue. If above pseudocode is created in any discrete
5. Name the queue Pilot Station South simulation software and resting period data is yseal
6. Queue ranking First In - First Out. this created dynamic simulation model can be used t
1. Create a Queue for North Pilot Station. safely assess the required number of pilots imkath
2. Queue ranking First In - First Out. Straits according to their recommended rest periods

Other 2 queues have more sophisticated models an(;[l0 s
will be explained in Istanbul Straits Models.

4.3. Istanbul Straits Model

1.

2.
3.
4

o

In this algorithm, cost of pilots and ship delaysed
hortage of pilots are not evaluated. But such
additions can easily be modified to algorithm.

Also, the model can easily be altered for more or
less arriving ships, different number of pilots, mno
frequent pilot requests, for faster pilot transfets.

In this paper KEGM data is analysed to give
numerical examples and clearly demonstrate what the
required data is to design an algorithm for Istanbu
Straits pilotage service.

Though with these key elements any such water
way can be modelled easily and analysed clearly.

Create ships according to exponential spread.
Assign created ships type

Branch ships according to their type

Assign ships a priority for the Entrance Queue
according to their type

Assign a random pilot request to ships based on
their type and KEGM data

For ships types that requires day light to pass
through Straits check if sun is up, if sun is up 6
give them highest priority for Straits. If sun is
down delay them 60 minutes and send them to
line 4

Check if ship is requesting pilot and update
priority over ships without pilot.
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WAYSTO IMPLEMENT THE STCW MANILA AMENDMENTSFOR TRAINING
IN LEADERSHIP AND TEAMWORK

'UNGUREANU-CHIREA CARMEN?CONSTANTINESCU ELIODOR
L2Constanta Maritime University, Romania
ABSTRACT

Team workings not identified within the revisions to STCW aspecific competence: rather it is referred to in
terms of hecessary team member(s)and‘...consideration of team experiencgdowever, the impact of positive and
negative behaviors on teamwork was clearly ideattifand thus we believe it to be an essential betamarker. It is
these specific training issues — sometimes refeeashuman factors trainingnon-technical training- that we will
address in this paper. With the introduction of neining concepts and training terms, suckeadership & teamwork
we shall try in this paper to define and explairatvis meant by those terms. Keeping advanced themyknowledge
simple we shall try to describe the training olijexs and avoid making trainees, and possibly atsadrs, afraid of the
new subjects.

Keywords: leadership, teamwork, competence, skills, training

1. INTRODUCTION

All personnel are affected in some capacity by the serving on board. In a historical aspect the leakl
STCW Manila Amendmentsso a detailed review of the competence has been handled by the seafarers
IMO Conventions is required. The Convention isgale  themselves or on a regional or national basis, whigs
document and is written for precision, not everyday meant that the level of training and competencéhef
clarity. Do not base your operational changes arday seafarers could vary greatly.
because there will be many scams associated wageth Each competence is connected with a degree of
changes. requisite  knowledge, understanding and proficiency.

Major components of the STCW conventions were These denominations correlate well with those used
modified during the last revision in June of 20TBese the taxonomy for educational objectives (Anderson,
amendments will bring the training requirementstop  Krathwohl, Airasian, and Cruikshank, 2001). Some
date for modern operational situations and tectgieto competencies are easy to assess, whereas othlefar cal
Some of the changes from the Manila Amendments are: extensive planning.

e “Revised requirements on hours of work and Education is an ever developing process. This paper
rest and new requirements for the prevention of will prove that the training in leadership and teeork
drug and alcohol abuse, as well as updatededucation at Constanta Maritime University is in
standards relating to medical fitness standardsaccordance with the latest international requiresien
for seafarers” and what is more important, that the efforts of

« “New requirements relating to training in incorporate new topics will prove fruitful in terncf
modern technology such as electronic charts learning outcome for the students.
and information systems”

«  “New requirements for marine environment 2. TAXONOMY OF EDUCATIONAL
awareness training and training in leadership OBJECTIVES
and teamwork” _

« “Updating of competence requirements for ThereT is a we_II spread and we!l accepted taxonomy
serving on liquefied gas tankers” taxonomy, usu_ally referred to as Bloom’s taxonomy,

. “New requirements for security training, as well Ccategorizes skills and objectives for students.
as provisions to ensure that seafarers areEducgnonal object_l\(es are divided into three major
properly trained to cope if their ship comes doma!ns: the cognitive, the psychomotor_ anq af\fe<_:t|
under attack by pirates” domain. When it comes to educational objectivefiwit

. “New training guidance for personnel serving the mariner’s area, the cognitive.area is the most
on board ships operating in polar waters” relevant. The cognitive area constitutes, amongeroth

“ o ; . things, skill objectives of knowledge, comprehensio
. New training guidance for personnel operating o o
Dynamic Positioning Systems” and application. These objectives correlate veogely

The update marked in italic is especially important to (';hoseflolf the S;%W Codk}zov;/rlledgrﬁur:gersyandlngd
to this paper. Qualified personnel are importangvery and proficiency (Anderson, Krathwohl, Airasian, an

industry, but in the maritime sector you are toreager Cruikshank, 2001).
extent dependent on the competence of the persons
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 Knowledge

When it comes to cognitive levels, knowledge is
considered to be the lowest. In this sense knoweledg
only requires that the student can recall previpusl
learned material like facts,
terminology. For Leadership and Teamworkourse

claims it is concerned with promoting skills and
competences necessary for developing general
capabilities and specific performance in work dituzs.
Skills and competences developed through progradms o

basic concepts and lifelong learning are vital for workers performante

their tackling of precise job responsibilities avav well

module this can be knowledge of the standardthey can adapt their general and particular knogded

representational symbols used by different cultufest

and competences to new tasks. On this analysisra mo

of such knowledge can easily be achieved throughhighly educated and skilled workforce will contribuo

written exams.

e Understanding

The level of understanding or comprehension
requires a deeper understanding of facts and idéash

a more advanced and competitive economy.

The economic justification for Lifelong Learning
depends upon two prior assumptions: that 'lifelong
education' is instrumental for a further goal; ttiet goal

can be shown by interpretation and description. Forof lifelong learning is economics-related. This aggeh

Leadership and Teamworkourse module, a trainee
might be shown a picture for situation awarenesstan
asked to describe how the cultural differences atper
Group-Individual, = Power Distance, Uncertainty
Avoidance, Feminine-Masculine, and Short-Long term.

has now been re-assessed: it presents a limitexliaicc
of the need for 'lifelong learning'. Another appia
claims lifelong learning is good in and for itsdtf aim
is to enable those engaging in it not arrive anyehmit
'to travel with a different view' (Peters 1965).iF way

Testing of comprehension can also be achieved inpeople travel with wider, richer and more elevated

written format but would require more elaboratevears
than just short ones.

»  Proficiency

Proficiency is the highest of the skill objectivies

perspectives. Indeed we may argue that human beings
have a duty to themselves to seek that kind of
improvement: see Kant: It is a duty of man to hilinse
cultivate his natural powers (of the spirit, of thend

the STCW Code. To demonstrate proficiency you haveand of the body) as means to all kinds of possbiés.

to apply acquired knowledge. To do this for exanfpte
Leadership and Teamwodourse module a student can

Man owes it to himself (an intelligence) not to hes
natural predispositions and capacities (which beson

be asked to describe the importance of “closed loopCan use someday) remain unused, and not to leave, th
communication” and how you achieve a good as It were, to rust (1964 cited in Balley 1988)123

communication climate.
application of acquired knowledge would be to
demonstrate proficiency through practical examaonati

2.1 Higher Education Institutions’ Development
Any organization, public or private, and certainly

also faculties and Universities depend on the kedge,
skills, expertise and motivation of its human reses.

The best way to assess

People can have their view of the world and
capacity for rational choice continually expanded a
transformed by the educational experiences and
cognitive achievements offered by lifelong learning
This notion has been taken seriously by community
groups, who have articulated and promoted other
versions, styles and patterns of lifelong learnitg.
addition to the provision of lifelong opportunities
available through traditional institutions and agjes,

Development needs of teachers in these areas shoulthere is a trend for offering opportunities foreldng

therefore be amongst an organization's major and-lo
term goals. These developmental goals can be aghiev

by:

learning by the creation and expansion of a ranige o
community initiatives.
Lifelong learning offers people the opportunity to

«  providing teachers with training opportunities Pring up to date their knowledge of activities whitey
to achieve maximum effectiveness: previously had either laid aside or always wantedry
« ensuring that employees develop their skills and but were unable; to try out activities and purstiitat

capabilities to be able to work efficiently and they previously had imagined were outside theiretion
rapidly respond to changes within their competence; or to work at extending their inteliett

organisations;
» improving performance of their present duties;

» ensuring that the best use is made of the natura

abilities and individual skills of all employees
for the benefit of the organisation and their
career.

Development and training is a continuous and

systematic process. The process of training should

necessarily be directed to give every teacher aesehf
professionalism, excellence, motivation and custome
satisfaction.

2.2. Quality shipping needs Life Long Learning

One approach to conceptualising lifelong learning
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horizons by seeking to understand and master sdme o
the recent cognitive advances, that have transfbrme

Itheir worlds.

3. NON-TECHNICAL SKILLS. LEADERSHIP
AND TEAMWORK

During everyday operation onboard a ship,
technical and non-technical skills are integratetb i
each other and both skills need to perform taslsatey
and efficiently as possible. But there are impdrtan
differences between them. The technical skills are
related to a specific department, function or rarkle
non-technical skills are applicable to all. Mosthsical
training has to be carried out with groups keptrgpa
divided into, for example, deck and engine. The-non
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technical training may be carried out with no satian 4, STCW MANILA AMENDMENTS

of people at all. COMMUNICATION SKILLS
The assessment of technical and non-technical
training also differs. Technical training can maosten When the STCW Conventions were amended in

be assessed by means of a test. The assessmnt-of 2010 the foundation was laid for significant indyst
technical training requires different methods. ®nid wide improvements for workers. Amendments to STCW
can learn about leadership and teamwork theory.cause a lot of controversy since they sweep acithss
Trainees may even demonstrate specific behavioralbusiness segments and directly impact every worker.
objectives of the training in a simulator in conti@c Globally, maritime workers are at risk because of
with the course. The challenge is to make safesandd the flexible labour laws of shipping in the devetap
leadership and teamwork principles become part of aworld. Even the great industrial powers have exatan
permanent behavior onboard after training. Thenées of their workers since ship board work is out gfsiand
must understand the importance of the training. To out of mind.

succeed, trainers need encouragement and support fo  The Manila Amendments to STCW 2010 include
the desired behavior from the companies they work f many new training and certification guidelines. Qofe

If the willingness to apply the theories would le¢ated the minor directives aim€o improve interpersonal
to theattitudes of peoplehe company support would be communications skills for all crew and ground
related to theculture of the companyThe attitudes of  personnel.

people and the culture of the company are two One of the biggest benefits will come from
importantissues for the training to be effectivel ahow improved radio communications. The transition from
intended results. analogue electronics to digital has caused many

That is why at Constanta Maritime University the problems because digital microphones commonly limit
training programs are organized in such a way tt@t  volume levels. This leads to an in and out transiois
non-technical training according to the new STCW in noisy environments like a windy deck or in areop
requirements is carried out as a separate traicongse boat underway. Analogue transmissions would simply
(such as the Communication, Leadership and Teamworldistort so you heard something but it was unirgédle.
coursemodule) without mixing it with the technical Digital radios in the same situation sound like the
issues. The major benefit is that all disciplinad aanks microphone is being keyed during the transmission.
are able to come together in the same trainingsclas Annunciation and radio traffic etiquette can alse
receiving the same course contents, terminology andsome improvement to improve safety. Some radiditraf
training objectives. As we previously mentioned, is very cryptic when operators have been calling th
assessment of trainees in connection with the eoisrs same security zone for ten years and their anntiocia
difficult and will not provide long-term evidenchkat the is sloppy and nearly impossible for visiting vessel
training has been effective. Trainers should stileaghe understand.
initial training is just an introduction for the €al The universal adoption of English as the operating
training” that starts onboard. language of choice for mariners worldwide is gotong

make the transition to the new standards morecditfi
3.1. Constanta Maritime University and the STCW-non Many maritime schools worldwide offer excellent
technical requirements foreign language training. It will be a difficulagk to

retrain generations of mariners no matter whatrthei

The purpose of this paper is to illustrate what native language.
course modules of Constanta Maritime University are
needed to meet the STCW Manila amendments’ non-4.1. Communications Directives in STCW
technical training requirements, such as Resource

Management, Leadership and Teamwork. The idea of sailors consulting a guide to etiquistte
The STCW sections that contain requirements funny to you then you are not alone. This poinfaafus
related to non-technical skills are: has the potential to be one of the richest soudfes

« Reg. A-ll/l for Bridge Resource Management maritime humour in recent times. There are many
- Reg. A/l for Engine-room Resource serious consequences when communication is vague or

Management indecipherable. In many accident reports commuitinat

«  Reg. A-Il)2 and A-lIl/2 for Use Leadership and is cited as one of the main contributors in serious
Man.agerial Skills incidents. Everyone involved knows the dangers arfkw

. Reg. A-ll/l, A-llI/l and A-lIl/6 for Application at sea so it is reasonable to expect a crew to sloome

of Leadership and Team Working Skills respect towards the possibly deadly situation.

The course modules that are delivered at Constanta}On eSromse 2:1 thgf S‘i{:ﬁgs ngsi?nuencfjngzteeﬁif‘ce 0(;’(?: a
Maritime University are sufficient to cover the SINC 9 P : gaing, yp

requirements. However, we cannot see it possible topommumcaﬂon will whittle away at crew morale snic

deliver complete training in leadership and teankwor is difficult to do a job that is poorly defined. &lsame is
without discussing the basic issues related tdue#s true of crew member_s Who cannot express concerns or
and culture. We think that a requirement for aniraj improvements to a situation. These are mostly face

certificate will therefore be to cover th€E6mmunication faqg mteractlons_wet.are ta_:_kr:ng at:qu ?.Ut I arh;ﬂ;udes
Skille’ and “Cultural Awareness written communications. These directives will impac
everyone on crew from the Master, who must nowneefi
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communications in the mountain of paperwork, to the

and teamwork, such barriers must be brought dows. W

deckhand who is now expected to have training todo not agree to non-technical training where target

resolve differences in fair and equitable manndreré
are some more realistic and productive parts of \8TC
Communications. The mentoring of crew by officess i
likely to really tighten up working relationshipsdh
improve the workplace overall. This is closely titxd
potions of the STCW Manila Amendments that require
significantly more training and frequent re-ceddiion.

5. CONCLUSIONS

Combining the STCW requirements related to
leadership and teamwork in a syllabus is most lsigita
for a stand-alone course. While strongly supportimg
introduction of non-technical skills in the STCW as
such, there are still things that could be improvatk
believe that it is a draw back to have the nontezi
contents split up in different tables keeping dapants
and ranks apart. The different labésidge Resource
ManagemenandEngine-Room Managemetot the same
content add to the confusion. During our meetingt w
our students that had been on board vessel foringi
we often hear about the feeling of ,us and them”-

groups are kept apart. At Constanta Maritime Ursier

we develop the same course for all target groupts thie
purpose of establishing a shared view on how things
should be done.
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REDUCE FUEL OIL CONSUMPTION BY MODIFICATION OF PROPELLER

VAN TUAN NGUYEN
Vietnam Maritime University, Vietnam
ABSTRACT

After a certain time of operation, the conflict ween Main engine, Propeller and Hull of ships hesuoed,
which causes decreasing of engine output and isicrgathe fuel consumption. In order to solve thiehtem,
researches have been conducted in Japan. Theohastrsto reduce fuel consumption of the aged sipippved to be
modification of propeller. The modification of prelfer of ship can be made in several ways: Diametier Twisted
blade and Edge cut or Modification of edge.

According to current situation of Vietnam, MarignResearch Institute (MRI) — Vietham Maritime Unbigy
(VIMARU) found that Edge cut method would be thestapplicable method. This Edge cut method wasegpd the
merchant ship Glory Star (16.800 MT) in Ho Chi MiBity (Vietnam) from October 24to December 222012. As a
result, calculating method of the edge cutting amaf propeller’'s blades upon the actual conflithation of Main
engine, Propeller, Hull and the experiment haventstedied, developed and obtained.

Keywords. Main engine, propeller, hull, output, fuel rack exd fuel consumption, confliction, blade, edgehpit

1. RELATION SHIP OF MAIN ENGINE - (diesel engine) is correlatively at the revolutignand
PROPELLER - HULL fuel rack index (see figure 1).

During the actual operating period, there are many
1.1 Design point factors affected which make the operating poiiveen

Diesel engine and Propeller be not the point A.
Design problems for a ship begin from defining the Combination as initial design does not keep stainie
most basic features, which consists of water oemipi becomes ‘confliction’.
volume (equivalent to the cargoes loaded) andpi¢za.
Based on its foundation, a designer starts to dimv 1.2 The loss of M.E’s output
curve of hull, calculate resistant, choose engine,

propeller and operating modes. N/Nn
M.E is chosen to assure the suitability between its

effective output and thrusted power of propeller, LU e e
overcoming the resistance and keep the speed pf shi R
Turning speed of M.E has to be compatible with ingn I}{N """"
speed of propeller at which the thrusted outputhiea b _ A _
largest.

|

— 6n
., IllHIln n

Figure 2 The loss of M.E output

Since the technical condition of M.E is decreased,
the operating output will be lowered, which mealmat t

Jécy 1 at the normal operating condition, while keeping thel
Figure 1 Combined point between Main Engine - rack index, the engine’s output will be decreasaulthe
Propeller in designing graph of figure 2, while keeping the fuel rack irdg

(point A) unchanged, since the output decreased, it
On the power curve particularity N-n, a design poin makes the turning speed of Propeller be decreased f

A will normally satisfy following conditions [1]: n, to m, (point B). This fact is described in figure 2: at
« Full loaded ship sailing in normal marine point B, the output of M.E provided to the propeli,
condition; correlatively at the revolution speed however, at the
« At the norm revolution speed, ®©utput of M.E turning speed nthe actual fuel rack index of M.E is not
reaches at N = 0.95N h, but h, (point B;). So, the amount of loss of output is
+ Speed of the ship will reach the designed value N (see figure 2). The amount of fuel correlativeligh
and some other features. the difference between,land h (at turning speed h

At the design point A, operating mode of M.E may be understood as the loss of fuel consumption
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increased [4].

Instead of operating, correlative to the fuel rack
index, engine may generate the output lower duago
inner leakage of Fuel Injection pump and quality~agl
valve (Nozzle). Therefore, before performing an
experiment of evaluating the decrease of output, th
quality of Fuel Injection pump and Nozzle should be
maintained in advance).

1.3 Heavy Propeller — Hull

|
11,

Figure 3 Operating main engine in heavy load aguer
rich condition

(HFO). The most important parameters used to etalua
the operating condition of M.E are the turning shead
the fuel rack index (load indicator).

Most Diesel engines installed on ships in servige f
more than 5 years are all operated in both declemsé
incurred the confliction to Propeller-Hull technlica
conditions [3].

N/Nn

Figure 4 M.E is under output loss and confliction

The impacts concurrently by two factors as
described above in figure 4 will move the operating
operated point to point D (outputyMind turning speed

The state of confliction may happen due to the bad ns). Moreover, the effect of the fuel consumption is

weather condition, the resistance of Hull of thepsh
increases or Propeller becomes heavier.
conditions, if M.E is kept operating at the fuetkandex
h,, its turning speed cannot reach the valyéut can
only reach the value,r(see figure 3). Comparing to the
standard of Propeller's particularity (state of $gal),
the output of engine becomes larger in additiordf
(turning speed decreased arownjl

Operating main engine in this condition is very
critical, if the operating revolution is increasetthe
output and especially the rotating torque will be
increased very much (point H, figure 3). In someesa
the crankshafts were broken, the gears of geartse w
damaged and the fuel consumption was increasedrrath
much.

2. MARINE DIESEL ENGINE OPERATION IN
VIETNAM

Diesel engines installed on marine ships consist of

two types: Propeller driven by Main Engine and
Generating Engine driven by Auxiliary Engines. MsE
designed to drive directly or indirectly the Prdpel
(Fixed Propeller Pitch - F.P.P or Controllable Ritgy

Pitch - C.P.P). On Vietnam's ships, about 95% M.Es

drive the fix Propellers directly. From the begimpiof
2000, the medium speed engines driving the Pragelle
via Gearboxes have been
numbers of medium and small newly built ships [3].

The basic feature of M.E is that it operates
according to curve of the Propeller, where the outp
used on Propeller is rated by power of three with t
turning speed: N = Cir(x = 3) and using heavy fuel oils
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installed on significant

significantly reduced.

In these

\

Figure 5 The relation between M.E - Propeller -
Hull: a - at design and b - while operating

ay
——
PE=
[\
e/

Phenomena relating to the heavy load (or torque
rich) on M.E originated by Propeller - Hull is cadl the
confliction between M.E - Propeller - Hull. If cormue
this to the initial design, M.E seems to be smali&ile
the propeller and hull seem to be larger and la(gee
figure 5). To protect the engine, the operator rofte
reduces the fuel control handle, therefore the legtiam
speed and output is decreased.

According to technical reports of some Vietham
shipowners, from 2007, there is rather much catidiic
happening right after launching or after operatimgery
short time [3].
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3. RESEARCH ON CONFLICTION OF M.E - one cycle or fuel rack index instead of measuring t
PROPELLER - HULL effective output of M.E.

Based on the data measured and calculated above,
3.1 Research in Japan MRI builds up the below projects:

- Cutting and grinding the edge of propeller's

Researches which targeted to resist the phenomena blades based on the confliction degree;

of confliction between diesel engine-propeller-hbi + Repairing the M.E to restore the output;
Kawasaki Heavy Industries Maker, Kobelco Marine
Eng., Kamome propeller Co. Ltd., [5] consist of: 4. THE RESULT EXPERIMENTED

- Diameter cut: this method is aimed at avoiding SIGNIFICANTLY
the torque rich by reducing the Propeller
diameter. Due to cut off large amount of blade, it In August 2012, shipowner K. Marine suggested to
alters the Propeller moment of inertia so widely MRI research team to build up the plan to resohe t
that it may affect on the Main Engine torsional matter of loss output of M.E and confliction M.E -
vibration and it may decrease the Propeller Propeller - Hull for the M/T Glory Star.

efficiency largely. All the major works related to the science project
- Twisted blade: twisting the blade at each blade consist of:

root to reduce pitch, by using special equipment « Approaching, handling documents and checking

upon heat up at the workshop, had also been the actual condition of M.E of M/T Glory Star;

taken. This method has disadvantage of possible « Calculating the amount of loss of M.E output;

residual stress caused by heat given to the » Calculating the degree of confliction M.E -

material and complicated work to take off Propeller - Hull;

Propeller for measurement of blade pitch after the » Measuring all parameters of actual Propeller;

correction. - Calculating the dimension needed cutting at edges
- Edge cut: with the point aimed at the alternation and grinding blades of Propeller;

of Propeller performance caused by the variable « Build up the repair project to restore the M.E

shapes on the trailing edge, it has been developed output.

to reduce the Propeller absorbing torque as said The contract was done at Hochiminh city (Vietnam)

the ‘Edge cut’ or ‘Modification of edge’. In this from October 24th to December 24th, 2012 with all

case, it is required to carry out the complicated related data as below:

calculation for the hydrodynamic estimation on

the alternation of Propeller performance. 4.1 Degree of confliction & amount of loss of M.E

Nowadays, such complicated calculation is output

undertaken by computer within short time and the

edge cut method has been undertaken widely. In fact, operating at turning speed from 470 to 4¥8,

All results of researches are approved by quality M.E of M/T Glory Star has to be operated under the

from Class offices such as Nippon Kaiji Kyokai, overload of output ranging from 12% to 15%, include

American Bureau of Shipping, Lloyd's Register, - Degree of confliction M.E - Propeller - Hull in
Germanischer Lloyd [5]. range from 7 - 9%

« Amount of loss of M.E output in range from 6 -
3.2 Research in MRI — VIMARU 7%

From year 2003, in the program developed in co- 4.2 The Propeller of G.S ship
operation with Japan (JICA), the officers of Viaima

Maritime University (VIMARU) have approached alkth The Propeller of M/T Glory Star (figure 7) is made
results studied by Japan and got the first steqegdarch by the drawing P-1030-G22 with specifications below
relating to the actual matters when operating sliips - Diameter: 4,382 mm;
Vietnam. « Pitch ratio: 0.691;
Researches of Marine Research Institute (MRI) of « Number of blade: 5;
VIMARU concentrate on the following targets [3]:  Material: BRONZE GRASS 4;
- Overcome the confliction among M.E - Propeller - Total weight: 7,327 kg;
- Hull; - Average pitch: 3,026 mm;
« Minimize the loss of output of M.E by technical However, after inspecting actual specification of
conditions; Propeller of M/T Glory Star at SG S.M factory on

MRI builds up steps to target on inspecting and October 27th, 2012, some differences were found as
defining the amount of loss of M.E output and degoé below:

heavy load toward the Propeller - Hull. The staddar - The actual weight is more than 8,000 kg if
data referred in ‘sea trial’ document is used tmpare compared to design 7,327 kg

and evaluate to the actual data. Moreover, the usdd - The actual average pitch blade measured is 3,080
to evaluate and calculate is chosen to not havd tee compared to design 3,026

complicated measuring equipments. For example: to
determine the amount of fuel oil injected in a wgkr in
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4.3 Modification on propeller « The fuel rack index of H.P Pump reduced 4 - 5
(before: 37 - 39; after: 33 - 34);
All blades of propeller described in figure 6, with « Fuel consumption per day reduced 2.0 - 2.5 MT
the data relating to the degree of modificationroef as (before: 17.09 - 17.69 MT; after: 14.37 - 15.16
follows (see figure 6): MT);

- Speed of the ship changed slightly; other features
of this ship are normal.

Edge cut (red line) 0.6R

5. CONCLUSIONS

"""" MRI was on its first steps to complete as below:

« Built up the method to calculate the amount of
edge cut (cutting, grinding) of propeller's blades
depending on the degree of confliction M.E -
Propeller - Hull.

« The results of qualitative (before) and quantigtiv
(present) is quite suitable with the experiment.

Figure 6 Deploy cutting the edge of propeller'sdas - Modification of propeller's blades for old ships
could improve the operating mode of M.E; reduce
4.3.1 Cutting edge of blade: the fuel consumption but not decrease or slightly

decrease the speed of ships.
- Blade is cut at the area of escape edge (red line),

start from 0.6R; 6. REFERENCES
« The cut area got the maximum depth from 47 to
55 mm; [1] Bibliography (final adjustmentHonda Shipbuilding
Co.ltd, Japan, 13/5/1997, (M2 content 1-2-2: shgfti
4.3.2 Grinding the blade: and propeller).

[2] “Japan diesel engine testing datalHI, TUMM,
. The area grinded defines at face side, limited by MITSUL.

the profile line and cutting edge; [3] VAN TUAN, N., Marine Diesel engine operation in
- Deploy grinding from deepest toward cut edge to Vietham Vietham Maritime University, 2006.
line profile; [4] JAPAN MARINE RESEARCH ORGANIZATION,
General report of seagoing vessel research in Japan
4.4 Running test (1997 - 1998), Tokyo, Japan, 1998, http://nippon

zaidan.info/seikabutsu/1998/00307/contents/... (D06
After complete repairing, ship G.S was running test mokuiji.ntm).
in ballast condition from Sai Gon to Dung Quat and [5] “Japan marine journals] Kawasaki Heavy
status of 13.000T from Dung Quat to Sai Gon. Industries, Kobelco Marine Eng., Kamome propeller
Measuring to define all parameters, the below tesul Co., Ltd. Yokohama.
were found:

Figure 7 M/T Glory Star 16,800 T (K. Marine)
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SIMULATIONS PERFORMED TO REFLOAT A GROUNDED SHIP

VARSAMI ANASTASIA ELENA
Constanta Maritime University, Romania
ABSTRACT

Over the years, there has been an increased coircdh®e shipping industry about general risk issuBse
consequence of this trend is that whenever a cafdst accident occurs amongst the ships belongirige worldwide
fleet - and receives media coverage - there isremediate political and public demand for actionpitevent the same
type of catastrophe in the future. Many of the patrovements in safety of marine structure havenbeiggered by
disasters but there is a change in this trendnéndf these aspects, it is clear that rationat@dores for evaluating the
consequences of accidental loads are highly ddsjrabt to say necessary.

In this paper | am researching the conditions floaéa grounded ship by using only the means aklglonboard.

Keywords: shipping industry, ship, simulation, grounded, safl

1. INTRODUCTION 2. SIMULATIONSON TRANSASNAVI
TRAINER 5000
During maritime transport it happens many times
for ships to go aground. There are various causes f During the simulation session, using Transas Navi
this, combining usually human error with unfavodeab Trainer 5000 simulator, we've tried to analyse the
meteorological conditions. In most cases, crewsatrgt possibility of refloating a ship by using her owreams
usually succeed to refloat the ship by her own reean of propulsion, namely her main engine.

The procedure is a relatively simple one consistifig The ship, with her main characteristics and
moving weights from bow to stern if possible and dimensions, is presented below, a LNG (Liquefied
putting the main engine astern in different rudaiggles. Natural Gas), Figure 1, fully loaded and she runs

Our research emphasizes the fact that the opesationaground on an argillaceous bottom, where the water
for refloating a grounded ship are time-criticaldan depth is decreasing significantly.
environmental conditions may improve or worsen with
time, but the condition of a grounded ship steadily
deteriorates. The first manoeuvre taken into
consideration by our research to be applied is
represented by the attempt of refloating the skipding
the means present onboard (ship’s own means of

I Wiew - General information

Wessel tvpe LMG 1 [Dis. 108353t]
Displacement 108959.0t
May speed 20.3 knt

i~ Dimensions

propulsions and different angles of the rudder). Lergih 975m

These are the fastest manoeuvres available onboar( twecersne SieanTutier « 2008w Bizacth 58
and in the same time, they are the cheapest ofms. T = Tieoiposeler i Bow i 108w
longer the ship remains in a grounded position, the ™= = St I

Thiuster stem  None Hsight of ey £2m

higher are the possibilities for the ship to suevere
damages and a pollution event to occur. In thisepap
am trying to analyse the possibility of refloatiagship  Figure 1 Main characteristics and dimensions ofsthip
by using her own means of propulsion, namely heénma used for simulations

engine, in combination with rudder’'s different aagl
For this purpose, | have performed several simutati
using TransasNavi Trainer 5000 Simulator and CAE

ANSYS12.1.
; . . . paragraphs below.
The 5|r|nulat|on performed onb'_l'rar?sasN]:';\w gra'r_‘” During the simulations, | have selected a series of
5000 Simulator presents a combination of refloating pre-set parameters, like:

methods: using the main engine in different leatsl
directions of speed with rudder’'s different angies
order to reduce the bow draft and thus the pressure

The detailed actions taken to refloat the grounded
ship only by using her main engine are presentettien

bow/stern drafts
transversal/longitudinal speeds

exerted by the ship on the sea bottom. * vertical and longitudinal forces

The simulation performed on CAE ANSYS12.1 + roling moment, pitching moment, lateral
presents the study of the effect that manoeuvre® ha moment
when refloating a ship by her own means on the’ship Their variation for different situations of refldag
structure, specifically in order to emphasise thmitl attempts was followed as in figure 2.

functioning regimes which may be approached by the
ship’s crew without endangering the ship’s struaitur
integrity.
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Figure 2Values of parameters selected for the analysis

During the simulation, it is presented the ship’s
movement towards the area where the grounding éwvent
going to take place. The water depth decreasesigitad
and initially, in deep water, the ship maintairssdburse

but suddenly, due to a decreasing depth and shallow

water influence, the ship’'s course has a deflection
towards one of the boards, in this case towardssioer

The bottom of the sea chosen for the grounding
event is an argillaceous one and it implicates afntne
worst situations for a ship to ground on, becauss i
very hard for the ship to recover its floatabilapd to
reinstate its floating status due to argil’'s densind the
fact that it is very adherent. During the simulatio
sessions it will be noticed that, in spite of dfbes, the
ship does not manage to refloat itself by using dwen
means of propulsion and manoeuvring. During the
simulation sessions the engine was used up to ‘full
ahead’ and ‘full astern’ and the rudder was sedalint
used from ‘hard to port’ to ‘hard to starboard’.

A series of parameters regarding elements of
aerodynamic resistance have been selected. Injtthi
influence of surface wind was not taken into
consideration and so, the values of the paramsezm
to be influenced only by the lateral force and
longitudinal forces created due to the existence of
shallow waters that push the ship away from itsssu

Taking into consideration modification of wind
force value, for the beginning Beaufort force 4 -arkl
then Beaufort force 6 (Fig. 3), it can be noticed a
significant modification of parameters’ values ofiog$or
the study inside this simulation. It can be noticad
significant growth of lateral force moment and iradl
moment, values that have a certain influence olgrs
grounding; besides grounding speed,
force (on the horizontal) and rolling pushing for@a
the vertical) are also applied.

depending on wind force (6 Beaufort)
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During the simulation, it can be noticed that the
parameters’ values reach the value of almost zand,
the only one that still affects the ship is thestat force
moment, all the other parameters have small vailues
comparison with the maximum negative and positive
values they can reach.

Further on, it can be observed the variation of
lateral force moment for the grounded ship from umin
to plus, practically the ship rotates around a tiyma
point (we will be able to notice this in the seccatd
third simulation).

During the simulation there is an attempt to rdfloa
the ship by using the main engine on ‘full astdfigure

4).

It can be noticed the vector of the ship’s direttio
oriented backwards and the estimation of future
positions of the ship, meaning ship’s orientation.

Also, it can be noticed the ship’s intention to raov
to portside, practically speaking there is a ldtera
deflection of the stern but the bow maintains ftsel
approximately on the same direction, and this iaigis
that the ship yaws, pivots around a point situdtech
the centre of the ship to the bow. It is a clasgigation
when the ship grounds with the bow, with more thalf

of its total length, and the stern remains in wateep
enough so that the ship can use its engine ancerudd
order to refloat herself.

|-1.8 knt 0o7.5=

Figure 4The attempt to refloat the ship with the engine
on ‘full astern’

During the attempt of refloating the ship, it cam b
observed a rather small variation of values ofrédte
force moment, from negative to positive values, clthi

lateral pushingingicates modification of ship’'s bow orientation

(horizontal movements portside-starboard side) and
modification of values of pitching moment from -4®

zero (vertical movement on longitudinal axis) which
indicates bow's and stern’s movement up and down
around an axis situated in the new ship’s centre of
gravity, a centre that appeared as a consequence of

grounding.
Further on, the simulation presents the attempts to
refloat the ship in that particular case when

environment’s external conditions (wind, wave and
current) do not influence the grounded ship.

The ship is grounded approximately 50-55%
towards the bow area, and the stern remains inrwate
deep enough so that the ship can use the mainesrigm
rudder and the propeller.
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In figure 5 it can be observed the speed’'s vector -
oriented backwards. The engine is ‘astern’ and the
rudder is amidships. The ship has a rotation mowtme
around the gyration point and also it can be ndtitet
the stern tends to move backwards and to portside.

When inversing the sail on opposite tack, froml‘ful
astern’ to ‘full ahead’, it can be noticed a ratisenall
movement of forwarding, ahead and astern without T
managing to shove off from the argillaceous soil.

Figure 6Increasing the main engine’s revolutions in the
attempt to shove off the ship

s =W The new parameters chosen for the study have very
high variations of their values (figure 7), espégithe
parameters chosen for hydrodynamic resistancengoll
moment (marked with a green line) and lateral force
moment (marked with a blue line), reaching extreme
values, from negative to positive.

It must be mentioned that in real cases, when the

Values of selected parameters remain at a minimumship is grounded with part of the bow on the bottaml
value, the only value that has significant variasiags the  the stern is free to move and thus floating and the
vertical force of hydrodynamic resistance, a fotiat propeller is totally submerged (in our case the hsw

reaches the maximum value for a period of timetdBd  grounded for about 90 — 100 metres of the shiptal to
decreases, afterwards increasing again, maintaitég  |oth) when the main engine is used ‘astern’ high

high value. . . . :
There is a ship’s intention to move towards level of revolutions per minute, the stern rised #ms

portside, on its’ total length and afterwards indae ~ Makes the bow ‘go deeper into argillaceous said a
noticed that the ship’s bow has the tendency toemov this does not help in any way in our particularecas
towards portside, which means that the stern moves
towards starboard side.

Taking into consideration the two combined
movements of the ship in which the ship’s stern esov
to portside and the one in which the ship’s sterds to
move to starboard side, it can be concluded theasHip
gyrates, moves on a circular arc around the pioaitp

The attempts to refloat the ship by using the emgin
ahead-astern were not successful, although the&sship
rotation movement (on the circular arc with a radiu
starting from the pivot point) creates a freeingaain the
argillaceous soil and thus the ship should getfoam
the grounding zone when the engine is being used

Figure 5The attempt to refloat the ship with engine
ahead — astern

‘astern’. Figure 7Variation of the new chosen parameters
Further on, there is an attempt to shove off thp sh
by increasing the main engine’s maximum revolutions The method used to refloat the ship, namely using

when using it ‘astern’ to values higher than the ner own means of propulsion and rudder’s anglesdtd
maximum permissible ones but the ship continues 'tsmanage to free the ship

gyration movement to starboard side (the bow) and
portside (the stern), Figure 6. In the figure indae 3
observed the movement vector oriented backwards. '
When using the engine ‘ahead’, the main engine

cannot be used with maximum revolutions becausethe |,
is a high risk for the ship to enter even deepethm
argillaceous soil. We can observe the ship’s inbestto
align almost parallel with the fathom line that icetes
the area’s minimum depth and the effect causedhby t
rudder’s position (to portside and to starboarce)siid
not a positive effect.

SIMULATIONS ON CAE ANSYS12.1

In order to determine the structural response ef th
s construction elements, first a study may be
developed in order to create the refloating process
conditions, using the hull's model on which pressur
and structural loads generated by the respectivati&in
are applied.

The model adopted for performing this study is that
of an oil tanker with the following characteristics
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*  Maximum length 333 m
e Length between 320m
perpendiculars

e Maximum width 60 m

e Displacement 364018.9 metric
tons

» Draught when fully loaded 22,522 m

» Height of the free board 4,65 m

when fully loaded

Figure 8 VLCC Ship, chosen for developing the
geometrical model (www.aukevissej.nl

The execution of the hull had as a basis the ship’s

body plan (www.simman2008.jjkmodelling first the
plating and bridge parts after which a rigidity maént
were added.

S Ema

RN RN N N N N T N T I T T L

EERR

YEU b 3 B f B 1 3 B CRUDDGMEENAIAGND £ 8 £ F B F b

Figure 9 The basic body plan for the mathematical
model

In order to simplify the modelling process, limited
first of all by the available calculus power, frahe 231
couplers, 40 theoretical couplers were used, agidity
elements of the structure were also simplified. The
model was executed with the CAD SolidWorks 2010
software.

5
Figure 10 The three dimensional model

It was considered that the plating parts have ahwid

between 10 and 13 mm, made of steel type AISI 1080,

normalized at 900°C, and cooled under air.
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In order to establish the loads to be applied @n th
model, this is subjected first to a study CFD perfed
through CAD / CAE Ansys 12.1 — CFX.

In order to get as high an accuracy as possibée, th
model on a 1:1 scale was used, applying a refinewfen
the digitized structure from the limit layer aredaf
1998). The model used for this study is the one
developed for the structural analysis.

The simulation parameters were established,
considering that during the refloating procedutesghip
has not the maximum draught, setting thereforera 7
draught both at the bow and stern. Also, for the
functioning conditions of the propelling instaltai
when going astern, a maximum speed of 5 knots was
considered, corresponding to the speed of 2.6 m/s.

The calculus field is limited to 50 m from the ster
area and four times the maximum length, on the Xix a
respectively four times the maximum width and heigh
of the model on Ox and Oy axes.

0

5000 100.00 (m)

25000 7500

Figure 11 Determination of the calculus domain

Following the digitization process, 393208 knots
and 1478147 elements resulted for the whole dagitn
structure. Further on | have analysed variationghef
values of forces as well as pressures and speéik at
flow around the immerse hull.

Following the study of the results, the conclusi®n
that in order to analyse the structure it shouldkdyet in
view a towing force of 219.86 kN, correspondingato
approximate load of 12% of the nominal power of the
main engine when making headway. This resultamtefor
when going astern in the case of the free body, slailn
water case, is the force which needs to be addeldeto
friction force resulted from the contact betweere th
bottom bow — ground (light grounding), in order to
determine the total towing force at the maximumespe
of 5 knots, corresponding to an intermediary triamgi
stage of the displacement operations when reflgdtie
ship (in the initial phase t=0 of the refloatingeogtions
the ship’s speed is zero).

It is well known the fact that in order to re-edisi
the manoeuvring capacity of the ship if she goes
aground, there are two possible alternatives:

1. Refloating the ship by using the propulsion egst
onboard;
2. Refloating the ship by using tug boats — pusit$o

In the first situation, when trying to refloat tehip
by her own means, the purpose of such a structural
analysis is to determine the ship’s hull response t
arising pressures and to establish the convenient



Proceedings of IAMU AGA14 26-28 October 2013

maximum regarding the hull's pressures and the
pushing/towing force of the main engine. The puepiss
for this determination to be expressed also as a
percentage of the available power of the main engin

In order to reach such a goal, a structural static ?J
analysis is considered to be appropriate, consigetie " "
fact that registered peaks do not vary accordingh&éo ' :
simulation time. 3D-FEM (Ansys) model is developed
for the supplementary pressures’ analysis in th&€€@L
tanker's structure, in the initial grounding phase
(displacement from the grounding location, zercespef

the ship) with the ship’s own propulsion, in thesea
without water hole (light grounding), for the casé .
loading when damaged (7 m draught). " " 4"

Due to structural complexity and the available
calculus power, the model presented in figure 13 wa  fgigyre 13 Edge conditions and FEM structural model

simplified, on one hand establishing a symmetrynpla loadings

defined by the ship’s longitudinal plan, and on thker A — constraint in the contact area with the bottom
hand, the model includes the main platting forghg’s B — towing force

hull, with a very simplified idealization of theaime

elements, without pressures from her own weight and In figure 14, local variations of the Von Misses

hydrostatic push, considering as a reference tee o&  (ansions are presented for the analyzed model.
equilibrium ship — fluid — ground in the light gneding
stage. Practically the extreme case is considefrahwn
the initial phase of displacement, the frictionc®ris
very high (modelled through constraint), includifg
values in the study for the longitudinal towing der S

gggggggg

(generated by the ship’s own propulsion systemjista

2212187

1,763767

with 100% of the pushing force and continuing with

95%, 90%, 85%, 80%, 60% and 40% of the pushing | =
force.

0,00 35,00 70,00 (m)
— — )
sssss

a) von Misses tensions for the maximum loading
case

Figure 12 The geometrical model after applying the
symmetry plan

424206
3,8471e-5Min

The geometrical model was introduced in the

sequence software CAD / CAE Ansys Workbench 12.1, —

resulting in a digitized structure with a maximuemdth ) ) o

of the element of 0.7 m, minimum length of 1.0002%1 b) detail of the maximum and minimum values for
m, successive elements’ size having a transitite o& Von Misses tensions in the joining area of the
0.272. The number of knots of the digitized struetis platting for the maximum loading case

228328, and the number of elements is 678594, i o . . .
In the next stage, the defining manner of constsain ~ Figure 14 Variation of equivalent tensions von Miss

and loading models was established. In figure ¥8rth for the seven loading cases
definition manner is presented. ) ) ) L
As previously mentioned, the model will be It is noticed the fact that in the joining aregptdtes

considered as constrained in the contact area thigh ~ "ght near the constraint area, tension enhancees a
ground, on the surface of 32Z2nffigure 13), and registered generating peaks of the determined salue
afterwards it will be applied at the pushing begrievel Analyzing the maximum values of tensions
with a force uniformly distributed on its surfaos Oz ~ €duivalent and comparing them with the established
direction value for the limit flow of the material used (58X1
. 2 . . . .
For all considered situations, the maximum values N/m’), it is noticed the fact that for neither of the

for the Equivalent Tensions Von Misses are estabtis ~analyzed cases does it exist the danger of reacloimg
in the limited interval by the couplers 4-5. characteristic values for the plastic deformatiiefdf
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Further on, the study of specific deformations to the determined power for the studied situatiin,
proceeds on the development direction of the towingresults in a charging of the main engine of 9.5%t®of
force in order to determine the areas in which tleach nominal power.
maximum values.

4. CONCLUSIONS

My research emphasizes the fact that the actions
taken for refloating a grounded ship are time-caitiand
environmental conditions may improve or worsen with
time, but the condition of a grounded ship steadily
deteriorates. The manoeuvre presented by our @sear
represented by the attempt of refloating the skipging

e e H210) the means present onboard (ship’s own means of
propulsions and rudder’'s angles). The longer thp sh
a) movement on Oz axis for maximum towing  remains in a grounded position, the higher are the
force possibilities for a ship to suffer severe damaged a
pollution event to occur.
Miﬁ%ﬂg" The method used to refloat the ship, namely using
her own means of propulsion and rudder’s anglesdid
manage to free the ship. Future research will iake
consideration to perform ballast/de-ballast operesj
move the cargo from the forward tanks to anothép sh
. and eventually to ask for external help. All théseher
< actions imply extra costs that must be supportedhby
”””””””””” = d owner and they are almost every time the last aptio
taken into consideration.

b) movement on Oz axis for 95% of the maximum Another interesting conclusion is that in the cake

towing force pressures higher than 80% of the maximum determined

force for going astern, pressures on the structural
Figure 15 Movements on Oz axis for the seven sitadla elements’ joints are high enough to necessitatthéuor
situations consideration from masters. It is clear that thare

situations in which masters have to use the maximum

As expected, the maximum deformation area along capacity of the propulsion system in order to raflthe
the Oz axis is the joining area between rigidigneénts  ship, but it is recommended in such situations to
at the stern and the pushing bearing. This leadanto thoroughly inspect the structural elements’ jositsated
interest for facts related to elastic deformations in the pushing bearing area afterwards, which isaiy
developed on the pushing bearing level. the most elicited area.

Considering the registered values for the observed
dimensions, it can be noticed that the structuae@'swer 5. REFERENCES
during a possible refloating manoeuvre is favoweabl
without the existence in normal conditions of the [1] BARSAN, E., MUNTEAN, C.,Combined Complex
suspicion of touching the rupture limits for theatgls’ Maritime Simulation Scenarios for Reducing Maritime
material and rigidity elements. Accidents Caused by Human Errd?roceedings of the

At the same level, relatively high values of WSEAS 3" International Conference on Maritime and
movements being observed, which in the maximum Naval Science and Engineering, Constanta, Romania,
towing forces area reach peaks of over 10 mm, deror 2010.
to overcharge the joints of the structural elemetite [2] BARSAN, E., HANZU, R., IORDANOAIA, F.,
avoidance of applying forces with amplitudes higher BATRINCA, G., ARSENIE, P., Utilizarea
than 175.88 kN may be considered. simulatoarelor navale Tn procesul de instryifdautica

For this value of the towing force, considering the Publishing House, Constanta, 2010.
existent main engine onboard the ship taken asdemo [3] NOVAC, I.,, CHIOTOROIU, L., Teoria navei.
(MAN B&W 7S80ME-C) and considering the next Rezistenta la inaintare a naveldEx Ponto Publishing
estimated values of capacity of the component etésne House, ISBN 973-644-7, Constanta, 2004.
of the propulsion system: propulsion capacity: 58&es [4] VARSAMI, A., POPESCU, C., DUMITRACHE, C.,
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system: International DAAAM Symposium, volume 22, no. 1,
- towing power: 1356.03 kW; Viena, Austria, 2011.
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THE CONCEPT AND CALCULUS OF ‘REFLOATING A SHIP” APP LIED TO
GROUNDED SHIPS

"WARSAMI ANASTASIA, 2BELEV BLAGOVEST,*HANZU-PAZARA RADU
13 Constanta Maritime University, Romanfil.Y. Vaptsarov Naval Academy, Bulgaria
ABSTRACT

Grounding has been representing an important iogiee maritime industry because it is almost alsvegnnected
to a catastrophic pollution of the marine environtet is really important for the shipping industio manage to
obtain such a ship’s construction with respectht® grounding events but this problem has been palgially solved.
Another important matter is represented by theoatiihg methods that should be applied on thesesdthiat are
grounded in order to minimize the effects of thdlytmn that could arise from this operation. Thésea need for a
basic understanding of the geometry, stability stnength of intact ships before trying to refloataanaged, grounded
or sunken ship. Understanding these, the refloaijreyation can be evaluated in accordance witlshif@s properties
that vary during the grounding event.

Keywords: ship, grounding, refloat, pollution, marine.

1. INTRODUCTION event that lead the ship into that position so thatbest
method for refloating is applied. It is an impoitan
It is really vital to have a well thought-out and demand to establish the appropriate method ofatifig
organized refloating plan in order to apply a darta so that the risk of pollution is reduced to minimum
refloating operation.
In order to have such a refloating plan it is 2. GROUNDING ISSUES
necessary to investigate properly the ship’s sitd a
gather the appropriate information. A grounded ship is subject to very different forces
To develop a workable refloating plan, the position and conditions than when in normal service. Part of
and condition of the ship must be evaluated, utdeds  grounded ship’s weight is supported by the surriagqnd
the complexities of the given situation and congalite water, part by the ground.
the work and methods necessary to accomplish the ai The portion of the ship’s weight supported by the
of the operation. ground isground reaction(®), or tons aground it is
Planning must proceed from broadly based tacticsequal to the lost buoyancy. The ground reaction
covering entire operations to detailed plans farcH distribution is uneven and unpredictable. Therefaue

ships or other portions of an operation. major effects of ground reaction:

In all cases, the plan must serve the purposeeof th e The loss of buoyancy alters hydrostatic
operation; then balance the work to be done with th characteristics and hull girder loading.
resources available and the schedule required. « The upward force of ground reaction at the keel

Ships’ groundings can have devastating effects on causes a virtual rise in the centre of gravity.
the marine environment. « Extremely high local loading with damage or

Cleaning up after a major grounding event could penetration of the hull can occur, particularly on
lead to enormous amounts of money and even thee the rocky bottoms.
is no certainty that the cleaning process has & b « Ground reaction holds the ship stationary; she
results or even the wanted results. cannot respond to or fall away from disturbing

The society needed such events to truly admit that forces, such as waves, as she does when afloat.
there is an increased need for safer ships andfaiso The conditions of a grounding event are seldom

new requirements in ships’ construction so that kind fully defined in the beginning and often are not
of unfortunate events would not be met again in the completely defined during the refloating operation.
future in the maritime business. _ The grounding condition and the environment are
It is not a good thing that these requirements arethe principal sources of forces on a grounded ship.
triggered only when there is an appropriate media  ship's refloating is time-critical because
attention given to these events. environmental conditions may improve or worsen with

This kind of requirements should first of all come time put the condition of a grounded ship steadily
from the shipbuilders and afterwards from the ship- geteriorates.

these safety measurements it can be easily understo position relative to the seafloor and coastlinduierice
that it is not in their interest to raise the exgemin the  the casualty in two ways:

process of building a ship. _ « The way the ship lies on, and is supported by,
~ Also, when talking about refloating a grounded the ground is a principal indicator of the effort
ship, it is first of all necessary to fully undexst the required to free her.
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« Distribution of the ship’s weight between annulment condition of the resulting moment. The
residual buoyancy and ground reaction affects application point E on this vertical is usually deted
stability and strength. with an excellent approximation of the position thé

The ship’s position relative to the shore and contact area.

underwater features can either intensify or miggat We can compare grounding with removing a weight
environmental effects. Specific considerations are: ® in E. E having a very low position anéd being

» Magnitude and distribution of ground reaction. relatively high, it results in an important redoctiof the

« Changes in list and trim caused by the stability which we can appreciate by diminishing th

stranding. module P (r — a) which becoméﬁr - a) - de, wheree

*  The area of the ship in contact with the bottom. s yhe vertical distance separating E from theedéfhtial

*  Depth of water under and around the ship. meta-centre reported at transversal canting, deras

An overall view on groundings categorizes the floatability.

accidents in two major groups: . A grounded ship is seldom in danger of listing,

* Grounding on soft sea beds, so-called Light given that groundings frequently cause ruptureshen
Groundings. The damage to the hull in terms of shig's hull and invasions leading to water holesicivh
crushing at the point of ground contact is pegatively influence stability. Meanwhile the catta
limited but the hull girder may fail in a global  grea resulted could be sandy blocking the shipfisamal
mode due to shear force and bending momentpreventing the ship from listing.
exceeding the hull girder capacity. If several particular classical situations are ptee

* Grounding on hard bottoms, so-called Hard (grounding in the centre of sternpost) the isstisiray

Groundings. The primary concern here is the when the ship is grounded is obviously that ofaating
local crushing and tearing of the ship bottom the ship.

due to a cutting rock. If grounding is an easy one, meaning that the
The force reqUiFEd to move a Casualty over its grounding reaction is weak, the Sh|p may be r@ddiy
strand is the sum of the forces required to: her own means, putting the engine full astern for
» Overcome friction between the ship and example, or by using tugs.
seafloor. In some cases, the tides’ help could be waited for
* Move loose seafloor material that may be and then refloating comes naturally: if grounded in
pushed ahead of the ship. shallow waters, the ship could refloat at high tide
e Break or crush obstructions or impalements, On the contrary, groundings at high tide are more
such as rock outcroppings, coral heads, etc. dangerous as the grounding reaction increases thece
» Overcome suction on soft bottoms. sea level decreases leading to a higher risk tirfidis
« Friction is a function of ground reaction as In serious situations, efforts should be made for

modified by other factors, such as the vertical refloating which could be done in diffeten
coefficient of friction of the bottom, the area of ways: relieving weight by unloading weights (the
the hull in contact with the bottom, and the simplest method), auxiliary floatation means, dii
casualty’s list and trim. Freeing force is reduced machineries (lifting craft, crane), etc.

by decreasing the effects of these factors, as The method for calculating these efforts (valued an

well as by decreasing ground reaction. target points) depends on the nature of grounding.
We shall limit our exemplification to the case bét
3. CALCULUS FOR A GROUNDED SHIP ship grounded in point E of the keel (figure 1)

considering the adding or elimination of some weigh
A ship is considered to be grounded if there is Using some simplified results, we shall only get an
contact between the keel and the bottom of the sea. approximation, but this would be usually enough for
Grounding affects the initial equilibrium adding to defining a way of action even if the weights loade
the weight and pressure a third forc®, called unloaded from the ship are really small when comgar
grounding reaction, as a result of elementary r@astin to P.
contact points.
We have Randn, the weight and pressure before
grounding. After grounding, the ship is subjectecher
new position of equilibrium to forces PzRunchanged M
weight), n (new pressure) aned grounding reaction. ¢
Reaction® is therefore necessarily vertical having a T
value:

®=P-wW 1)

Reading the draught of the grounded ship defines
the keel, resulting W an®, P so that the position & is
calculated starting from a standard situation ateréng
the real situation of the cargo and perishable aes gt
grounding. The vertical o is established through the

Figure 1 A ship grounded in point E
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3.1 Example of a calculus of refloating efforts

Let it be t the draught of the grounded ship in
section E; ¢ is a datum of the problem representing the
riprap or rock filling immersion at contact. If tHece
ship had in this section an inferior draught coregato

tg, grounding in E wouldn’t have happened. We should

consider the efforts which, applied on the shipobef
grounding, would have led to a draught equal tgimit
condition). Applying these efforts on the groundsdp
should refloat point E, and consequently liberbteghip
astern if trimming is positive and headways if it's
negative.

Ao
e 2

9oy s

N o

free ship

/fulo

/ fil

fI
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folo
fil

€ 4
foe b |e

te

o E

parallel section groundin:
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9
grounding section

Figure 2 Forces acting on a grounded ship

The vertical of Mis applied on the free ship before
grounding (floatationfy) an effort®d directed upwards
and the value ofp is determined in such way that the
variation of the section’s draught E should h&stoe-te.
We can write @' being considered to be positive
upwards and positive in front of F:

- applying®’ in section F:

oL
folg - f47, with &,=— )
dolo ~ 11 1=
- transfer of®’ from section F in section M:
fy- 1 L cutga= 22 =&
P(R- 3 /‘E
oA
resulting At:£1+g':1+ E 3)
@z P(R-3
and A= |1+ P Mg :i(l—i)
wz| P(R-9 @z Ay

O being the conjugated point of E in the equilibriu
position lo.

The refloating effort on the vertical of point k €
Ae) is of course equal to the grounding reactidn,

Yo
® = wSAt = P-oW (4)
40~
Resulting in the expression of:
Ay — A
o' =p 9 E (5)
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The refloating effort on the vertical of the flotba
centre is:

O =@SAt (6)
And we can also write:
A
or=0 9 (7)
Ay — A
0

@ is infinite for A = Ao. Any effort applied on the
vertical of O cannot lead to a variation of the draught in
E (definition of the conjugated points).

The curve® (M) is in the shape represented by
figure 3.

\
c |
3 Naosa 5 [
folo 5 /
| TRl
1% % E
0 M [0} T@
Y i A

Figure 3 The curve® (A)

It represents particularly the value of the refilogt
effort which must be applied right forward (minimum
effort).

It also allows
combinations, such as:

the definition of efforts’

(effort 1 inA; (floatation gears)
(

(+ effort 2 iR, (lifting craft)

(

(= refloating effort 1 + 2 sufféit.

Corresponding characteristics gf fare not known
in advance but, as previously mentioned, they are
accessible through calculus starting from well know
standard situations. After grounding, the usualoast
are relieving the ship by unloading all possibldghs,
especially in high areas (improving stability) asliwas
the starting situationyl which is already an attenuating
situation.

The action of the tide is simply introduced in the
calculi above through the variation of mmeaningAt,
resulting in several curve® (low tide, high tide,
medium level sea). The refloating operation is aidrse
performed at high tide as the efforts are minirhaht

3.2 Stability calculi
We shouldn’t omit a close pursue of the evolution

of transversal stability from the grounding moment
calculating the consequences of every operation.
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Considering only one module of the initial stalilit The need for immediate refloating is time critical
and the calculus approached by the initial formuales because there is always a risk for the grounding
generally not enough; therefore we shall be ledatos event to determine a catastrophe for the marine
establishing some stability diagrams complete for aenvironment.
certain number of intermediary situations. If thene
any keels near the right ones, the calculi are kgt 5. REFERENCES
it rarely happens so when it comes to grounding.

In any case, the next resultants should always be[l] BARSAN, E., MUNTEAN, C.,Combined Complex
present (applicable of course to weights or impdrta Maritime Simulation Scenarios for Reducing Maritime

forces): Accidents Caused by Human Errd?roceedings of the
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ISSUESRELATED TO SAFETY ONBOARD PASSENGER SHIPS

"WVARSAMI ANASTASIA ELENA, *POPESCU CORINA,
*HANZU-PAZARA RADU IOAN, “DUMITRACHE RAMONA

1234 Constanta Maritime University, Romania
ABSTRACT

Passenger vessels are the ones that possesstihsthigk for the loss of life from all merchantpshsailing every
day all over the world. Masters of large passengssels have a great responsibility and deserie fwovided with a
ship that is ‘fit for purpose’, one that is ablecarry passengers and crew from the point of depatb the destination
safely and without damage to the marine environpreerd that also includes a well-trained crew frown $afety matter
point of view.

In this paper, we are trying to develop the sub@ctrew training and to show that it has an imaottrole in
saving passengers’ lives and other crew membeess [iWe shall also try to draw the attention towatdk fact that if
something really bad happens to a passenger $leig are going to be problems in rescuing peopleoand and here
we refer mainly to the passengers because thahamnes completely out of loop in these cases.

Keywords: passenger ship, safety, crew, training, rescue

1. INTRODUCTION accidents involving passenger ships, and altholghea
accidents are characterized by a set of very pdatic

The increase in size of large passenger vessels hasircumstances that lead to the catastrophe, thewy ses

resulted in a considerable concern being expreastdd good examples of the grave consequences that might

respect to their watertight integrity and fire figiy result from passenger ship accidents.

protection. In addition, concern has been expressgd Safety on board passenger ships is an issue that ha

respect to the adequacy of life-saving applianaed,the been discussed over and over again and it is doirg

quality and quantity of crews and their trainingdan dealt with even more as these ships have a tendancy

experience in operating these vessels and dealitty w becoming larger and larger every day.

emergency situations, including evacuation. Inspections on board these particular ships focus o
The structural change in the employment of crews structural fire safety, proper functioning of akfety

on passenger vessels, largely from agencies, raisesystems and equipment including fire fighting syse

serious questions over the ability to fight firedeansure  lifesaving equipment and other safety systems sasch

an orderly evacuation of passengers. While a coeer ¢ the lifeboats, life rafts and lifejackets in addlitito crew

in both deck and engine, including the officerse ar training and competence. Additionally, special ratiten

trained to a high level, the bulk of the catering is given to fire and abandon ship drills condudigdhe

department receive minimalist training, which inrou ships' crew, and requires satisfactory operatitests of

opinion is not enough for a proper reaction in cafsan key equipment such as steering systems, fire puangs

emergency on board. bilge pumps.
All passenger ships have life boats, life rafts and
2. SAFETY ON BOARD PASSENGER SHIPS life preservers for every person on board with toldal

capacity in accordance with international regulatio
Recent development of passenger ships has lead t&@afety of Life At Sea Convention (SOLAS) requirbatt
larger and larger vessels with an increasing capaai lifeboats be capable of being loaded, launched and
carrying people. Modern cruise liners have the ciya manoeuvred away from the ship within 30 minutethef
of carrying several thousand people on board amsh ev Master's signal to abandon ship.

though accidents involving such large passenggusshi Even if all the passengers and seafarers are
are rare, if a serious accident should occur, itsevacuated from the ship and accommodated in lifgsbo
consequences could be disastrous. and life rafts, there is still a need to ensurd gearch

The safety of large passenger ships is thus anand rescue facilities and other vessels that canbetr
increasingly important issue. Some previous caiphis aid are able to assist them. It is therefore sugdethat
involving a large number of fatalities on passergjeps there is a need to establish a maximum number of
are the collision of the Admiral Nakhimov in 19886 persons who can be carried on a ship at any time,
fatalities), the capsizing of the Herald of Fredefprise including passengers and crew, and that the maximum
in 1987 (193 fatalities), the collision and subsatjifire number should depend on operational area and the
and sinking of the Dona Paz in 1987 (4386 fatal)ti¢he available search and rescue facilities.
fire on the Scandinavia Star in 1990 (158 fatad)ti¢he For some time it has been understood that lifesoat
foundering of the Estonia in 1994 (852 fatalitiagp the should not be placed more than 14 metres above the
fire and subsequent sinking of the Dashun in 1982 (  water. Most cruise ships delivered in the last fears
fatalities). These are just some examples of majorhave been designed in that way. The problems adedci
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with high sided vessels are well known and were questions over their safety. In particular, on e&ss
graphically demonstrated during the ESTONIA disaste which have been constructed with a shallow draft in
in 1994, order to improve port access and increased number o
MS Estonia was a cruise ferry built in 1979/80 in decks to provide leisure facilities including swirmgn
Germany. The ship sank in 1994 in the Baltic Seania pools, so reducing the GM. The effects need to be
of the worst maritime disasters of the 20th centliris addressed, particularly in adverse weather comditand
the deadliest shipwreck disaster to have occumetthe when a vessel is turning. The existing standardthef
Baltic Sea in peacetime, costing 852 lives. She wasstability and watertight integrity should be maintd
carrying 989 people: 803 passengers and 186 cr@st M and where necessary increased.
of the passengers were Scandinavian, while mo#teof In order to provide a proper fire protection the
crew members were Estonian. The ship was fullyddad parties involved should take into account the fhat the
and was listing slightly to port because of poorgoa increased size of compartments, including shopping
distribution. malls and atriums, increases the potential forsihread
The casualties had an immense impact on the worldof fire. While effective automated systems may wdu
concept of ferry safety and led to changes in gafet the risk of spreading the fire, there is a need for
regulations and life raft design much as the consideration of compartmental size and the adggofc
Titanic disaster did in 1912. However "If you are out to current fire-fighting arrangements. Research into
sea, the best lifeboat is the ship itself." Newigles the existing fire protection systems and adequacy ofect

“citadel concept”, once again influencedHstonig aim protection measures should also be encouraged.
to ensure damaged ships have sufficient buoyancy to Further on, Life-Saving Appliances and
remain afloat though cost will determine if any bralt. Abandonment should be taken into consideration.

SOLAS 90 which came into effect in 2010 specifies Lifeboats have increased in size and mass evacuatio
existing passenger ships stability requirementsthosle systems have been developed to meet the increasing
in North West Europe must also be able to survi9e 5 number of passengers carried. While regulatory

centimetres (20 in) of water on the car deck. requirements have been met, the adequacy of such
Therefore, experience has cast doubt on thesystems has increasingly been questioned.
adequacy of existing life saving appliances. Theent While occasional reference has been made to

equipment, especially life boats and life raftss peoved innovative systems, i.e. escape modules, the lifebod

to be inadequate when confronted with high seastat life raft have remained unchanged as the main mefins
and attention should be given to investigating how evacuation and survival. In this case, research int
modern technology and new designs could improve theinnovative systems for abandonment adequacy of
survivability of those forced to abandon ship ih sda existing evacuation systems and the compatibilityfe

states. saving appliances and equipment is important ak wel
Last but not least, crew training (the human
3. PREVENTING DISASTERS element)plays a very important part from our point of

view if not the most important for providing safety

The key issues associated with large passengeonboard passenger ships. And the best solutioig t
vessels are: collisions and grounding; fire pracect cases it to seek additional training requiremenmt &ib
stability and watertight integrity; life-saving dignces, personnel on large passenger vessels.
including abandonment and crew training. In order to exemplify such preventing measures we

In order to analyse the possibility to prevent any should take a look into the latest most discussethé
collision or grounding situation that may occur we media and controversial case of Costa Concordia
should first admit that in spite of being a sigrsint passenger ship which sank on 13 January 2012 lim ca
hazard, construction of these vessels affords ibette seas and overcast weather, under command of Captain
protection than most other ship types. Howevers thi Francesco Schettin@osta Concordiatruck a rock in
raises significant issues concerning the qualitd an the Tyrrhenian Sea just off the eastern shoreadéldel
training and the adequacy of manning, both on tidgb Giglio, off the western coast of Italy about 100 km
and in the engine room. One solution in this caealev (62 mi) northwest of Rome. This tore a 50 m (160 ft
be a campaign for adequate manning of bridge andgash on the port (left) side of her hull, which abh

engine room, including at least two officers onydobth immediately flooded parts of the engine room and
on the bridge and in the engine room at all timédev  caused loss of power to her propulsion and eledtric
the vessel is at sea. And the key aspect herd Iisdst”. systems.

Such vessels are in essence small towns and as such At its ninety-first session, the Maritime Safety
need sufficient operational crew not only to meeitine Committee noted with appreciation the progress nspo
operational requirements, but also to be able tet e on the ongoing investigation into the loss of Gesta
demands associated with intensive operations. ThisConcordia presented by the Government of Italy (MSC
requires adequate manning levels, not only to prieve 91/7/5 and MSC 91/7/7). The Committee also consitdler
fatigue, but also to deal with routine and nondmait  document MSC 91/WP.12 (Secretary-General) which
operation of the vessel, by responding to emergencyaddressed the most urgent management and opetationa
situations. issues upon which the Secretary-General considied

When it comes to stability and watertight integrity Organization already had enough information to take
the extrapolation of the rules of construction witspect  action.
to large passenger vessels has raised significant
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The following recommendations have been made, Portuguese had little or no knowledge of English.
notwithstanding that issues related to the humameht However the most serious criticism made of the cigew
are at the root of the loss of the Costa Concordia.that they never acted as an organised unit andniat
Nevertheless, following the investigation, Italynsters real attempt was made to fight the fire. Furthemnibr
it appropriate to bring to the notice of the int#ianal was found that the alarm was only sounded for atsho
maritime community its views regarding the growing period of time.
size of passenger cruise ships and its believe that  The current trend within the industry is for new
investigation of issues relating to: mitigating theman cruise ships to be larger and to carry an incregsin
contribution factor with education, training and number of passengers, with a larger ship’s compitme
technology; improving day by day the standards of to cater for their needs. The 1995 SOLAS Conference
construction, through modern technology; and thedne suggested that the recommendatory time for the
for the maritime community to make the maximum evacuation of a Ro-Ro passenger vessel shouldthewi
contribution to the related study and consequent60 minutes from the abandon-ship signal being given

technical research should be a priority. (Conference Resolution No. 4). It is suggested 8tat
minutes is more realistic but that means that tlevc
4. CREW TRAINING should be well trained in order to achieve thisduse

they also have to help the passengers who barelw kn

The human element (crew members) aspects arghe way around the ship, not to mention the evaamat
essential to the safety of passenger vessels. fbheren exits. Also, the crew has to be well trained as dar
board these particular vessels there should be arlowering the life saving equipment is concerned and
adequate number of suitably qualified and medichitly  launching them into the sea.
seafarers who are familiar with their duties ané th We, as authors, believe that one of the main
layout of the particular vessel, who share a commonproblems on board this kind of ships is represeiugd
working language (Maritime English) and are adeglyat the crew's training regarding their own and the
rested and not impaired by fatigue. The seafafeosild passengers’ safety. In case of an emergency there a
also be able to communicate with the passengerdand only few crew members who will still have a proper
able to assist them in emergency situations. Thetraining and fast enough reaction and who will and
seafarers also should be familiar with the compsny’ succeed to assist the passengers.
safety management policy. On board these ships the only well trained crew is

Although used in a slightly different context, a represented by the one belonging to the Deck
phrase from some British propaganda during World Wa Department. All the others have to learn from sooakgb
I neatly sums up the dangers of ineffective belonging to this department (mainly the Safetyiceff).
communications: ‘Careless talk costs lives’. Thatyrbe He is the one who should properly train the aumilia
over-dramatic in most cases where communicationscrew. This training is mainly done during the firg¢ek
between seafarers or between ship and shore golbawry of the new crew’s embarkation. Among this crew ¢her
it does illustrate the importance of effective are a lot of people who do not speak or understand
communications and the real dangers if they goybadl English so it is impossible for them to fully ungiemd
wrong. Communication difficulties often occur inetie their responsibilities during an emergency situats it
areas due in part to cultural differences but alge to has been assigned by their Muster List Number. The
language ‘barriers’. Some examples illustrate thesemain thing that they have to understand is thay tme

problems. responsible not only for their lives but also fdret
Such an example is the case of the Scandinaviampassengers’ lives.
Star passenger ship fire. A small fire in some lagld Tragic passenger ships disasters in the past have

spread throughout the ship and 158 people lost thei shown the need for improved safety-standards in the
lives. Escape routes were filled with smoke ands¢ho cruising industry. Because of the huge numbers of
unfamiliar with the ship needed the assistancereWvc  passengers carried on ships at the same time a&nd th
and signage to find their way. The signs were no&i  unforgivable environment they mostly sail in, small
language familiar to those who were passenger®ardb  accidents can quickly result in big casualty nurab&n

so proved an ineffective means of providing safety effective crew training and evacuation-procedureusth
instructions. The officers and many of the crew dad therefore be mandatory.

share a common language and the language of the cre IMO says that the safety of passenger ships would
was not the same as most of the passengers. Althougbe improved by increasing surveys and inspectioms a
the fire was not related to poor communicationsvieen urges Administrations to conduct or arrange for the
officers and crew, the poor safety organizatiorboard conduct of unscheduled inspections of passengps &hi
coupled with the inability of the officers to commcate addition to renewal and periodical surveys. It

with all of the crew and the inability of the cretw recommends that these inspections should, in péatic
communicate with the passengers exacerbated th@fos address aspects of an operational nature such as
life. familiarization of crew members with their effeaivess

The ship was not under-manned and the officersin regard to safety procedures, emergency procedure
possessed the necessary qualification and cetéfidaut maintenance, safe manning, working practices,
authorities found that the navigation officers ddchave passenger safety, and so on.
had better training in safety matters. They alsmébthat In addition, SOLAS amended to require a working
there was a language problem in that many of thelanguage to be established on passenger shipsstween
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effective crew performance in safety matters. Eaehw One of the current problems within the cruise ship
member must be able to understand and, whereindustry is the high turnover of seafarers. It ist n
appropriate, give orders in that language (it isyet uncommon for the average turnover rate to be betwee
understand that this language should be English). A25% and 35% per year and this has considerable
proper English language used on board passenges shi implications for the implementation of the Interinagl

can also reduce the barriers of good communicationSafety Management Code (ISM Code) and therefore the
between crew members and passengers in case of asafety of the passenger vessel. Special considerati
emergency, but this is going to happen only if we should therefore be given to measures which wilkena
assume that all the passengers can understandgkngli  the industry more attractive and thereby reduceh suc

As it is well known, most of the maritime accidents unacceptably high turnover rates. One such measure
happen due to human errors, these occur especiallyould undoubtedly be to professionalize many of the
because of a bad communication as a result of singu  positions and functions through the adoption ofhfar
the standard maritime English that should be wedivin qualifications and certification requirements.
by all the crew members of a ship.

Also, IMO states that large passenger ships should5. CONCLUSIONS
be crewed, equipped and have arrangements to ensure
the safety of persons on board for survival indhea of Because passenger ships are larger every year,
operation, taking into account climatic conditioasd everybody from the maritime cruise business adthits
the availability of SAR functions; large passengkips fact that rescuing people in proper time from aspager
should be crewed and equipped to ensure the healtlship that sinks in the middle of the ocean is abjenm
safety, medical care and security of persons ondboa that has no solution. There is not enough rescuing
until more specialized assistance is available. equipment to react in sufficient time in order e all

Therefore, on board a passenger ship there shouldhe people on board, so the crew members are the on
be an emergency plan easy to understand by the crewhat have to take care of the passengers untitetbeue
members who do not have a maritime training andteams arrive. In order to do that, the crew habaee
experience and this plan should be easy to explaihe knowledge about safety on board their ship: emeargen
person who does the training. Moreover, the dshisuld exits, lowering life boats and life rafts, positioh main
be well conducted and an individual training shoaikb Muster Stations and alternative Muster Stationsadse
be performed for those who cannot demonstrate propethe main ones cannot be used, Survival Techniques,
knowledge of their way around the ship. Crowd and Crisis Management and so on.

The main problem is that the passengers know All these can be known only if the crew members
nothing about a ship and that they have to be guide pass the exams for Seaman’s Book in their native
during an emergency situation by a crew membethiso  country or they get the training on board theirpshi
is why the crew should also be trained to deal with Either way, they have to know what to do in casarof
people in such cases. It is well known from presiou emergency. Otherwise, if a passenger ship is iabtey
cases that usually the crew members go into pamic t we, as authors believe that there will be a lot of
and they completely forget the fact that they ddave a casualties, a scenario that can be avoided if thav c
responsibility towards the passengers. During anmembers are well and properly trained.
emergency situation on board a large passengeriskip
very likely that the crew members would try to séwveir 7. REFERENCES
own lives and completely forget about the passenger
that they have to take care of. [1] ALLAN, T., The 1995 SOLAS Diplomatic

It is very important that the Safety Officer makes Conference. Life Saving Appliances, Evacuation and
the crew aware about the importance of the drild a Escape Requirements, RINA International Conference
trainings. Also, another important matter is thiatrtings on Escape, Evacuation and Rescue-Design for the
done on board represent the main maritime traitiad Future,RINA, London, 1996.
the auxiliary crew has. This is not quite rightfas as [2] International Maritime Organisation (IMO),
safety is concerned because in this case the crewnternational Convention for the Safety Of Life $¢a
members will not have proper maritime safety trajni  (SOLAS)Consolidated edition, 1997.
and they will not know how to react in case of an [3] International Maritime Organisation (IMOMWSC
emergency. Even if, at the end of the training dbye  Circular n. MSC/Circ. 909, Interim Guidelines for a
the Safety Officer, in order to pass the exam tlevc  Simplified Evacuation Analysis On Ro-Ro Passenger
members have to take a test, this is not a realfpb Ships 1999.
their training. [4] Maritime Safety Committee, 82Session, Passenger

If something bad happens to a passenger ship in theShip SafetyPreliminary Recommendations arising from
middle of the ocean, and an Abandon Ship signal isthe Costa Concordia marine casualty investigatit8
going to be given, there is also a matter of whgadmg March 2013.
to rescue almost 3000 people or even more. So, thg5] POPESCU, C., VARSAMI, A Maritime English — A
entire rescue operation lies in the hands of thmvcr Necessity for Nowadays Apprentice®roceedings
members but with only one condition: first they shb WSEAS 3 International Conference on Maritime and
have real maritime safety training and last butleast a Naval Science and Engineering, Constanta, Romania,
crowd and crisis management training. 2010.
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IT TECHNOLOGIES IN SHIPBUILDING

"WASYLISHYNA YULIA, 2NIKITIN W. PAVEL
L2Kyiv State Maritime Academy, Ukraine
ABSTRACT

Shipbuilding and industrial marine industry hasoag and proud history that encompasses everytmorg the
world's finest 19th-century sailing schooners toderm world class icebreakers. In between are arghvgroup of
vessels that have been designed and built in tusitcy to serve our unique, expansive coastline indetwork of
coastal marine communities.

Keywords: Design Aids, 3D Modeling, Interference CheckingPB&E® Systems, Chloropac® Systems.

1. INTRODUCTION of equipment characteristics, shipbuilding companie
benefit from reduced labor costs and quicker time-t
The 16th International Conference on Computer design schedules. Shipbuilding plans can leverage
Applications in Shipbuilding (ICCAS) will review automated drawing generation functionality, prowidi
operational experience from existing computer shipbuilding companies with accurate and up-to-date
applications in the design and building of shipsl an documentation while also reducing the cost of desig

offshore structures and will cover a full rangetapics To maximize efficiency throughout the procurement
including; CAD, CAM, integrated systems, knowledge process, a comprehensive materials management
management, simulation and virtual reality appiaa. solution is required. By providing workflow

It will also examine the advances in Information management functionality to support a shipyard rof a
Technology which have contributed to increased size, IT shipbuilding technology supports all stagdé
productivity in both shipbuilding and maritime the shipbuilding process, from concept to procurgme
operations; including increasing co-operative wogkKi In today's shipbuilding industry, shipbuilding
between shipyards, marine equipment and systemcompanies need a fresh approach to information
manufacturers, engineering partners and shippingmanagement in order to efficiently execute their
companies. shipbuilding plans. By facilitating optimization

These conferences attract a large internationalthroughout the design, production and life cycle
audience and provide an excellent forum for botis¢h ~ management stages, IT shipbuilding technology plexsyi
developing and using computer applications in the information management tools needed to make the
shipbuilding. shipyard more competitive.

The global maritime industry faces many challenges IT delivers innovative shipbuilding technology
as it seeks to recover from the financial crisischhhas designed to support shipbuilding companies in thgswv
affected all sectors of the industry, whilst at tame they need it most. For shipbuilding companies whose
time, responding to the continuing demands of dpesa  shipbuilding plans are specific to military vessets
regulators and society for greater efficiency, satend those who design for cruise or cargo ships, shigigde
the protection of the environment. This responsé wi and construction are transformed with Intergraph's
require innovative thinking from all sectors of the solutions.
maritime industry, and particularly those involvéd

ship design and construction. 3. MULTI-DISCIPLINE 3D MARINE,
OFFSHORE & SHIPBUILDING MODELING &
2. SHIPBUILDING TECHNOLOGY DESIGN
In today's shipbuilding industry, the need for Smart Marine 3D, IT’s latest 3D marine, offshore,

technology that supports concurrent engineeringigede and_ shlpr|Id|ng_deS|gn solution, _dramatlcally gEses
and life cycle management is critical. From thetiahi ~ design, modeling, and deliverable production
design stage of the project through the ship caostn productivity across all key disciplines involved the
stage, IT provides shipbuilding technology designed ~ design of today's complex structures while incregsi
reduce costs and increase shipyard productivitgesa ~ ©overall design quality, data integrity, and prodkigt.

of our shipbuilding technology solutions to assisth Using industry-standard database technologies, Smar
shipbuilding plans include: Marine 3D is a true, data-centric offshore modeling
1. Ship Design and Assembly environment. Smart Marine 3D also includes fabiorat

2. Materials Planning and Procurement requirements for pipes and plate and profile ngstin
3. Information Management applications. Smart Marine 3D includes a series of

The ship design and construction process benefitsiNtegrated tasks addressing key design activities,
from Intergraph shipbuilding technology. Through including:
automating routine tasks and allowing pre-confitjora
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Project Setup and Reference Data Tasks
Definition and management of multi-disciplinary
component catalogs and specifications;

Design Aids— Intelligent grids combined with 3D
space management tools;

3D Modeling— Plates, profiles, piping, equipment,
outfitting structure, civil/ foundation, electricatable
tray, HVAC ducting, multi-disciplinary hangers and

vessels requiring specialized ship structural dgsig
to shipbuilding plans that require additional offsh
engineering services, Intergraph has the shipmgldi
technology, the experience, and the track recordetp
shipbuilding companies gain and maintain a leading

edge.
Ship piping design, and particularly floating
production, storage, and offloading vessel piping,

supports, disciplines such as hole management, andequires rugged installations that can withstand th

planning for managing data in blocks or modules;
Interference Checking— Constant, interactive
interference checking and project-level

checking integral for improvements in quality and boundary conditions.

productivity;

Smart Marine 3D enables designs to be checked forimprove

clashes and corrected prior to fabrication andrabge

hull/platform movement associated with wave loads.
These analyses involve the consideration of voluafes

interfeeenc data that may be overwhelming due to ever-changing

Intergraph analysis solutions
provide integrated tools that provide opportunities

change management and the iterative
information flow that takes place in analyzing and

Cost, time, and schedules can be reduced and yqualitdesigning these maritime vessels.

increased. This instills a high degree of confidetitat
"as-designed" equals "as-built."

When seawater or freshwater are used as part of anvironment is

engineering process - in petrochemical works, gtect
power generating or desalination plants, offshdreo
gas production and in ships or other applicatiosiagu

One of the core components of a sound marine,
offshore, and shipbuilding design and operating
knowledge and information. A
significant challenge is how to capture this specif
information, build on it through the design, prozment,
and construction phases, and hand this over to @wne

water - biological fouling can be an issue. Siemensand operators. Once the essential data is puttheo
Water Technologies can help prevent biofouling and owner’'s or operator's hands, how should this dagst b

marine corrosion in these applications by providingt-
effective, energy efficient and flexible treatmsgstems
that require virtually no operator attention.

4. CAPAC® SYSTEMS

be used? This data is the backbone for marineharfés

and shipbuilding facility decisions in all phasés the

project develops, the data required grows, chareyes,

transforms into a valuable asset that can be pugéo
Marine, offshore, and shipbuilding designers,

owners, and operators need engineering data

For over 50 years the CAPAC® system has beenmanagement software with enhanced decision support

installed to provide automatic, permanent protectiaat

capabilities to facilitate global design, produnticand

prevents electrolysis and galvanic = corrosion from jira cycle optimization of the offshore facility. rém
attacking the submerged surfaces of a broad ramge Oconcept and design through maintenance, operatnas,

sea-going vessels and fixed or mobile offshore decommissioning

structures. Capac® systems combine our in-houats-st

Intergraph  enables  electronic

management of all of the marine, offshore, and

of-the-art anode and electrode technologies with ghippyilding facilities’ engineering information. yB

excellent engineering, design, manufacturing aralityu
control to produce superior, reliable solutions.

integrating information on the physical asset, peses,
and regulatory and safety imperatives, Intergraph’s

There are more than 3,000 Capac® systemSgngineering data management tools can set the foasis

installed around the world.

5. SEACURE™ BALLAST WATER
TREATMENT

To help meet new ballast water treatment standards
the
SeaCURE™ ballast water treatment system. The syste
uses a combination of physical separation and a
with  biocides,

Siemens Water Technologies has developed

proprietary, on-demand treatment
produced in-situ from seawater, without the additod

chemicals. The system is based on a proven 30+ yea
installations of

record and over 2,500 shipboard
Siemens’ well-known Chloropac® biofouling control
system.

Loose components
ballast water treatment system shown in actual rengi
room.

6. CONCLUSIONS

Intergraph provides solutions for every size of

shipyard and any type of shipbuilding plans. From
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in customized SeaCURE™

the pursuit of operational excellence performance.
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TEACHING INTERCULTURAL COMMUNICATION SKILLS OR HOW
CROSS- CULTURALLY INTELLIGENT SEAFARER

TO BECOME A

VISAN RALUCA IOANA
Constanta Maritime University, Romania
ABSTRACT

When Romanian seafarers meet seafarers from otheres, they generally perceive them as very simib
themselves, very dissimilar, or something in betwékhus, there is a continuum from the very simitathe totally
foreign. Where Romanian seafarers mentally plangida seafarers on the continuum affects their canmioation with
the foreign seafarers — even their willingnessammunicate. Cross-cultural communication on boandl$ to be more
successful in terms of interaction and outcomesrwseafarers are culturally close and less sucdessien they are
culturally distant from each other. Cultural distarbetween seafarers is a major determinant afsstiad leads to
failure to communicate and build relationships @ard. An important indicator of cultural distansevariations in
pronunciation and usage of Maritime English. Themef the ability to interact effectively with cutally diverse
seafarers is not a skill possessed by all; yet liteicoming more and more important in today’s dloteritime world.
This skill is labeled cultural intelligence (CQ)dahas caught the attention of maritime educatodsrasearchers alike.
It is an important step towards cross-cultural cetapce. Developing cultural intelligence and adggiintercultural
skills can help maritime Romanian students develguccessful career on board. Learning how touastaritime
students in the art of cross-cultural communicai®m necessary prerequisite of effective maritlewurers. More
importantly, maritime lecturers must take the lead develop strategies that assure their studdttiearn not only
navigation and marine technology, but also intétcal communication skills. Thus, maritime lect@enust be master
communicators who can influence young minds in thasiways and help improve education based ondatenmal
communication skills.

Keywords: intercultural management skills, cross-culturaldiigence, maritime English, culturally diverse &ears

1. INTRODUCTION and while he is sometimes encouraged to enhantie ski
and to increase his flexibility in terms of workies, he
Effective communication skills, as well as is more often than not left alone to come to temith
intercultural management skills are necessary his limitations because of nationality on a multioaal
prerequisites for modern seafarers operating in aship. The need for clear verbal communications betw
multicultural environment. That is why, one of thain parties in the merchant marine environment is multi
challenges facing the current maritime sector ilethe faceted as the ship is the working environmentnieg
cultural and linguistic diversity and in how to @doep its environment and social environment for its crew.
strengths and eliminate its weaknesses.
The international shipping companies are callimg fo 2. ON SEAFARERS’' CROSS-CULTURAL
objectives whose purpose is not only to ensuretysafe INTELLIGENCE
increase security and protect the marine enviromhmen
but also to promote unity amongst seafarers arueots With the increasing tendency of globalization,sit i
diversity on board merchant ships. Since most ef th getting more important to provide maritime studeats
world’s merchant fleet is operated by multilingoegws, university education with intercultural aspects and
the demand to explore and encourage interculturalonboard experiences. In order to achieve this thgsc
competence in seafarers has also become the preseertucation provided by MET institutions should bdeab
concern of several MET institutions. to give students a background on intercultural
Thus, in the present paper we purport the idea thatcommunication and how to compete the challengets tha

seafarers high in cultural intelligence CQ will bwre

adept at developing and maintaining onboard cross-

cultural relationships. Understanding his/her own
culture, learning about another culture, and then
determining the differences provides the seafarigh w
knowledge that is a first step to becoming cultyra
intelligent. Focusing also on a survey-based resear
guestionnaire conducted within Constanta Maritime
University, the paper also aims to emphasize aatiae
why it is important that our seafarers grow intdoard
intercultural managers. Shipping is a global induand
with this globalization comes social change. Thefaer

is now swept along with myriad changes in the itigus
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will be faced in the intercultural maritime enviraant.

The global seafarer of today and tomorrow must
exhibit the flexibility to adapt behaviors for eackew
cultural situation faced through knowledge and
mindfulness. Increasing one’s skills in these congmis
of culture intelligence will make the seafarer more
effective in the global maritime environment.

Cultural intelligence is an aggregate,
multidimensional construct, consisting of a cogmiti
metacognitive, behavioral and motivational compdnen
Metacognition, cognition and motivation are mental
capabilities that reside within the mind, while dve
actions are behavioral capabilities (Ang et alQ20
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The four dimensions are qualitatively different based on their broad range of communication
facets of the overall capability to function andnage capabilities, such as exhibiting culturally appiaf
effectively in culturally diverse settings (Earle3002; words, tone, gestures and facial expressions. These
Earley and Ang, 2003). capabilities provide the means through which cagmit

and metacognitive knowledge of culture can be agpli

2.4 Motivational CQ increases the effectiveness wit

Memc%nmw B"h’(':‘g"ml which seafarers adapt in intercultural maritimetsegs
ST Motivational CQ refers to the level of attentiordan
Cognitiye Cultural energy a seafarer directs toward learning about and
SR Intelligence functioning in situations characterized by cultural
Motivational differences (Earley and Ang, 2003). We shall positi
cQ motivational CQ as a moderating influence capalfle o

differentially affecting the impact cognitive CQ,
metacognitive CQ and behavioral CQ have on adaptati
effectiveness. The benefits realized through these
. . ) capabilities will be either maximized or marginalilz
The dimensions may or may not correlate with each p,5aq upon the extent to which the seaman is ntetiva
other; for example, a seafarer may be knowledgeable 1, 50t ynon them. Motivational CQ is therefore the

a culture, but may lack the ability to act uponsthi - yominant factor influencing the effectiveness withich
knowledge. Thus, cognitive CQ, metacognitive CQ, geatarers adapt in intercultural maritime settings.
behavioral CQ and motivational CQ are different

capabilities that together form overall CQ.

Figure 1 Cultural intelligence components

2.5 The Profiles of Culturally Intelligent Seafes

2.1 Cognitive CQ increases the effectivenesswiliiich

< o ) We consider that most seafarers fit at least one of
seafarers adapt in intercultural maritime settings

the set of six cultural intelligence profiles brbg
forward by Earley and Mosakowski (2004). These
profiles can provide a broad analysis of an indiwits
cultural intelligence level and are representefbbews:

» The Provincial: can be quite effective when
working with people of similar background, but runt
trouble in a broader field.

» The Analyst: methodically decodes a foreign
culture’s rules and expectations by resorting t@idety
of elaborate learning strategies.

» The Natural: relies entirely on his intuition and
first impressions rather than on a systematic legrn
style. May falter in ambiguous multicultural sitigats.

» The Ambassador: upon coming in contact with
a seafarer from another culture he doesn’'t knowhmuc

Metacognitive CQ includes the mental processes g6t he convincingly communicates the humility to
seafarers use to acquire and understand cultural o\ what he doesn’t know.

knowledge, including knowledge of and control over
individual thought processes relating to cultureat@en

high in metacognitive CQ have advanced information
acquisition skills and are consciously aware ofecdh  .J\munication and builds trust.

cultural preferences before and during interactions > The Chameleon: possesses high levels of all

They question cultural assumptions and adjust theirt,, co components and is a very uncommon seafarer
mental models during and after interactions. They n type: may even be mistaken for a native: possesses
only understand the processes through which they ca ; sider skills and outsider perspectives.

enhance their cultural understanding, but alsonkbans Having all these aspects in view, cultural
through which this understanding should be appliedejligence in globalized maritime setting is an
during interactions. important skill set for seafarers enabling diverse
shipping companies to achieve their goals by baionge
responsive to the global marketplace.

Seafarers high in cognitive cultural intelligence
have developed a thorough understanding of the siorm
practices and conventions common to different cefu
through their education and personal experiencad€¥
and Ang, 2003). They understand political and eatino
systems, institutions and cultural values and have
advanced cognitive categorization schemes through
which they can recognize similarities and diffeesic
across cultures.

2.2 Metacognitive CQ increases the effectiveness wi
which seafarers adapt in intercultural maritimetsegs

» The Mimic: has high degree of control over his
actions and behavior; great deal of insight into
significance of cultural cues picked up; faciligte

2.3 Behavioral CQ increases the effectiveness with
which seafarers adapt in intercultural maritimetgegs
Behavioral CQ reflects the capability to exhibit :é'OA:;\gERCULTURAL COMMUNICATION ON
appropriate verbal and non-verbal actions when
interacting with people from different cultures (leg
and Ang, 2003). Seafarers high in behavioral CQ are
effective when adapting to the culture of their @sat

The logic behind sending Constudents for onboard
experience is providing them with a short term
international experience during which they can tigve
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required skills that will probably guide them ind&y’s Communication on an intra-ship level takes place
global maritime setting. We shall argue that ¢hes on a daily basis between crewmembers during operati
onboard experiences provide students with requiredof the vessel — when giving and carrying out orders
knowledge, behaviors and skills for better inteumall under “normal” or “emergency” situations — and when
communicative competence. The idea has to be mbinte the multilingual crew must interact to maintain ¢g
out that the onboard study experience leads toharmony” in an off duty context and in their eveayd
intercultural competence and as a result produltdsal “teamwork” to ensure effective day to day operation
maritime graduates.
Intercultural communication shapes the way 4. DEVELOPMENT OF THE
seafarers contend with change, deliver messagessacr “INTERCULTURAL COMMUNICATION ON
borders and cultures and revisit the fundamentalBOARD” COURSE
properties of time and space (Monge, 1998). Effecti
functioning in an international maritime settingodads Questions concerning how navigators should be
on the ability of seamen to adapt to the complerity  effective in their discourse with their mates odestheir
other cultures. Seafarers need to learn how tatbfdy boundaries lead to the development of ithtercultural
understand, accept and respond to cultural difteren communication on boardourse. We strongly believe
Effective intercultural communication skil “the that this course will help our students functiortsole
ability of an individual or a group to achieve the script to understand the values and beliefsndeh
understanding through verbal or non-verbal exchangebehaviour and ultimately, to make them realize how
and interaction between cultures” (Ricard, 1993:T9 other different people think.
achieve the desired intercultural communication Constanta Maritime University is open to several
competence, seamen have to possess a well-defhed sstudents’ placement programmes such as Erasmus and
of skills, including valuing, observing, listening, Leonardo da Vinci that help our future maritimeiadfs
speaking and gesturing (Ricard, 1993). These alitic to find the “magic pill” for crossing cultures oieir
skills differ depending on the cultural backgrousad own. Several placement report questionnaires haea b
personal characteristics of the people involved in conducted and analyzed at Constanta Maritime
communication. University (Chirea-Ungureanu and Visan, 2011) dmal t
Communication researchers have many timesresults indicate that sometimes to opt for a multical
attempted to describe intercultural communication crew is to favour the well known “technique of caht
competence and its underlying dimensions. Rubendivide and rule”. In this respect, the ability to
(1976) identified seven dimensions of intercultural communicate in an isolated and independent
communication competence: the capacity to be flexib environment is crucial. Apart from the several plaent
the capacity to be nonjudgmental, the capacitplerate report questionnaires developed in our institutiomr
ambiguity, the capacity to communicate respect, thehave considered of utmost importance to come up wit
capacity to personalize one's knowledge and peareppt  other important key questions (see subsection 4.1.
the capacity to display empathy and the capacityuim below) related to intercultural communicative
taking. There are three major factors of intergaltu competence on board, questions that are especially

communication competence: connected to the introduction within the maritime
» the ability to deal with psychological stress, curricula of the course on intercultural commurnimat
» the ability to communicate effectively, and on board (Visan and Georgescu, 2012).
» the abilty to establish interpersonal
relationships. 4.1. A survey-based questionnaire
Intercultural communicative competence on board
represents a seafarer’s set of complex abilitiggired The general question addressed in this study is

to perform effectively and appropriately when concerned with the perception of students of Conata
interacting with other seafarers who are linguétic Maritime University regarding the introduction dfet
and culturally different. Seafarers’ communication “Intercultural Communication on Board Ship” course.
competency is a prerequisite for understandingroe This study attempts to answer the following redearc
that communication plays in the global maritime kear question: Can a course on multicultural issueseinss

At IMEC22 Cole and Trenkner (2010) brought forth the seafarers’ competence?
the idea of “raising the maritime English bar” by The study was conducted at the English language
referring to Manila Amendments (STCW) and Department in Constanta Maritime University, Romaani
improving standards in Maritime English. This mgan The participants in the study were one hundredestisd
that all seafarers must attempt to promote “goodwho had performed their on board training in
communication through sound promotion of interaatu  multicultural crews. First, we explained to thedstnts
skills” (Noble, Vangehuchten and Van Parys, 2011: the intended goal. After explaining to them th&ksathey
146). Those on board must communicate between shipvould be required to perform, we assured them that
and shore when in coastal waters, between shipseas confidentiality would be maintained. Each studermtsw
of congestion or where avoiding action is required, then given a questionnaire consisting of ten qaesti
even during search and rescue activities. Duringgds The time allotted to answers was one hour.
of pilotage, English is frequently used as a common The questions included in the questionnaire were
language and both Pilot and crew must be able tothe following: (1) What nationality did you have wamrk
communicate effectively to ensure safety. with at sea?; (2) Have you come across any
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communication barriers?; (3) Can these communigatio Thus, 50% of the respondents acknowledged
barriers be put down to the linguistic aspect ofitime linguistic barriers arising from: strange accents,
English in particular? (Can you give examples?); (4 improper use of multi-word lexical units, lack obasic
Apart from language barriers, have you faced ammgrot  knowledge of English. For example, 20% reported tha
difficulties due to cultural diversity?; (5) Did ydeel in when speaking English, Italian seafarers have detecy
your shoes working in a multicultural environmeiit?  to pronounce words and terms as they are spelbetthas
not, what sort of problems did you meet with?; (&) ballast is /alast/, guide is gwid/. So do Romanians.
seafarers need to know the culture of others while This is also true for loanwords borrowed from Eslglas

W(_)rklng in a multicultural environment?; (7) Do you water, which is pronounced /vaf instead of llwo:ta/.
think that there should be a course on communicatio

skills and cultural awareness within Constanta hag On the other hand, 25% claimed that Germans
University? Why?/Why not?: (8) Do you think a caurs Pronounce English yvords begln_nlng with a /w_/ as W/
on Intercultural Communication will be useful to NS explains the mispronunciation of the Englishnt
improve the safety and the working environment on winch as /vinf/. According to 30% of the participants,
board? Why?/Why not?; (9) Should this course bertak Japanese tend to confuse /I and /r/ both in p&oep
by ratings as well?; (10) What relevant topics stide ~ @nd production. This is because Japanese languzge d
included in the Intercultural Communication courdé®  Not make such a distinction (Takagi, 2010: 199).

outcome of the present survey is presented below. Therefore, it is difficult for Japanese Seafarer.ﬂjentify
the following minimally-paired words without contex
4.1.1. Dissemination results pilot — pirate; ladder — rudder (id. ibid.). In andar

manner, terms and words such as rocket, rough, rate
This section will deal with the participants’ @agreement would be perceived as lock it!, laughlatel
responses to the questionnaire (see 4.1.). From thégreement. _ o
responses to the first question we made up a fist o Another example is the substitution of [p] for fy
nationalities that Romanian seafarers had to iotera the Filipino when pronouncing English words amte
with. containing /f/: fore which they pronounce /porefi a
el lapt/, funnel /punnel/, fender / pender/, fly-/pligrk as
20% in fork lift would become /pork lift/ and funk hel
o /punk hole/. The given percent by the testees \086.5
14% With regard to the improper usage of multi-word
o lexical units, a study by Visan and Georgescu (2011
= suggests that collocational competence is an eakent
- prerequisite for the overall mastery of Maritimegsh,
dll perhaps one of the highest levels of linguistidiprency
that future maritime officers can attain. Answeosttie
fourth question show that cultural diversity caadg¢o a

skewed perception of customs (Fig. 4).
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Figure 2 Nationalities Romanian seafarers intenaitt
Cultural Difficulties

Therefore, as shown in Fig. 1, the proportion &f th | |
nationalities was the following: British (6%), Frdn Strange customs
(3%), Italians (4%), Chinese (3%), Japanese (3%),
Russian (3%), Ukrainians (4%), Filipino (18%),
Sudanese (2%), Bulgarians (4%), Polish (6%), Greeks
(3%), Egyptians (4%), Croatians (4%), Indonesians | ‘ ‘ ‘
(9%), Portuguese (4%), Indians (7%), Norwegians)(6% probiemswith superiors [N I
Swedish (3%), Dutch (4%), etc.

Answers to question number two reveal that 90% of
the respondents did come across communication Figure 4 Cultural Difficulties
barriers. The next item pictures the most common
linguistic barriers on board ships (see Fig. 3).

Dissatisfied with the food

0% 10% 20% 30% 40% 50%

Strange customs have been noticed by fifteen
percent (15%) of the respondents. For instance, the
Sudanese males take foreigners by the hand when the

— feel like communicating something important, whish
unusual in Romania. It is said that the most imgurt
Spelling= Pronounciat tion h_|

Linguistic Barriers

person on board is the cook. But what happens waleen
makes sweet meals or very spicy ones? Crew members
L] of different nationalities will feel very miserablthat is

W=V (Germans)

. I why, 40% of the testees were dissatisfied withftiosl.
= (ol m The attitude of the master and chief engineer was
W e G2 e wm B w thought to be bossy and arrogant by 30%.

Although Romanians are sociable and tolerant people

Figure 3 Linguistic barriers on board ships 54% of them met with problems.
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Responses to question number six reveal that 85%to communicate effectively and to exchange inforamat

agreed that knowledge about other cultures is ¥dal
their future work on board. As for question number
eight, 10% believe that the course will not be ukef
improving the safety on board, on the ground that t
safety regulations are strict and compulsory and
everybody must comply with them. Answers to questio
number nine show that 15% do not think that thers®u
will improve in any way the relationships between
ratings. Finally, a large humber of students conted

to the contents of the project course (see Fig. 5).

Relevanttopics for the course
Religian

Habits and customs
Cultural stereotypes

Geographyand history

Cusine specific to each nationality

0% 10% 20% 30% 40% 50% 60% 70% BO% B50%

Figure 5 Relevant topics for the course

Thus, 60% suggested topics related to religion,
while 80% favoured habits and customs, 85% reqdeste
lectures on cultural stereotypes; 16% are intetdegte

accurately. With a view to this, the maritime leens
have to find the best way to describe how intetralt
communication should be taught. The compilation of
such a course is meant not only to educate studeuts
also strengthen their ability to study and compnehthe
foreigners’ heritage background.
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ENHANCING SHIP NAVIGATION SAFETY
BY IMPROVING STEERING SYSTEM RELIABILITY

'ZAKHARCHENKO VADYM, *SHEVCHENKO VALERY
120dessa National Maritime Academy, Ukraine
ABSTRACT

Recent years ships navigation was intensively as®gd. Thus enhancing safety in maritime transpecbimes a
more difficult task which requires improvement @vigator skills from one side and technical meaatigbility from
the other side. With technical point of view safvigation depends on ship controllability whiclpisvided by reliable
steering system operation.

In some cases steering gear control systems giyecommon alarm without showing the exact sourcéadére.
This problem can be solved by providing steeringr@®ntrol system by fault detection and faultasioln algorithms.

This paper proposes fault detection and fault tgmlaalgorithms for such faults in the steering rgegstem as:
rudder stuck due to hydraulic lock when two pumpseperation; backlash in rudder position feedbaiduit.

Keywords: Steering gear, fault-tolerant control, control akifbm, reconfiguration, compensation.

1. INTRODUCTION capability of the ship and prevent the loss of ¢hatrol
performance. The strict requirements for navigation

A number of ships navigation accidents are known safety, the complexity of ships function tasks defthe

due to faults in steering gears [1]. One of thetfsteps  actuality of applying FTC methods as for whole ship

on steering system reliability improvement was mage  control systems or particular steering gear control

the 1981 Amendments to International Convention system.

SOLAS-74 which requires that the main steering dgear

arranged so that after a single failure in itsmgpsystem 3. FINDINGS OF THE RESEARCH

or in one of the power units the defect can beaisal so

that steering capability can be maintained or sieed Two typical faults in hydraulic steering gear [Tka

regained. In modern steering systems this requineme  considered in this paper: backlash in rudder pwsiti

fulfilled by making redundant each power and cdntro feedback circuit; rudder stuck due to hydraulickloc

component of the system [1]. In spite of redundaimcy  when two pumps in operation.

steering system fault finding and isolation procéss For research authors used mathematical model of

manual and still takes a lot of time thus increggisks hydraulic steering gear given in [6]:

of ships navigation safety and even becoming aoreaf

incidents and accidents. BLQ, [é 1 ]

Sh (13 +BOAD) (rE+1

XS g M)

)
2. RESEARCH ACTUALITY

Steering system reliability and efficiency problems
were considered in papers [2; 3]. According to [2]
steering system reliability enhancing problem colbéd ADVBQ
solved by implementing fault detection and fault Where =12 =
isolation algorithms into steering gear controlteys ) (_2 T U m:d)

Such algorithms could be used either for automatic Qs — hydraulic oil volumetric flow rate through the
fault isolation by control system or for operatdvige in ~~ PUmMp; 4 — piston’s areap — hydraulic oil densityCq —
decision-making system. For the achievement of thi discharge coefficient, equal t(n+2) for turbulent flow;
goal it is reasonable to use an emerging areatomatic ' — piston radiust — moment of inertiat) — oil volume
ship control — Fault-tolerant control (FTC) [4], e  elasticity valuex[J[-1,1] — rated position of valvey —
several disciplines and techniques are combined topiston velocity;X Mey — external resistance moment.
obtain a unique functionality. In paper [5] FTC was Hydraulic steering gear block diagram is presented
applied for ship course changing/keeping system. figure 1. This steering gear is a “follow up” systevith

FTC provides a mechanism to monitor behaviour of PD controller, where command rudder angle is
components and function blocks and to take appmtgori generated by steering wheel or autopilot.
remedial action in order to keep the manoeuvre
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Control valve Position limiter Piston
PD controller

1 o
¢ K, +K, [sf—> > > BIQ, —
; ris+1 (15 + BOA®)

Figure 1 Hydraulic steering gear block diagram

0 |

The first fault can be modelled by including the The following model numeric values were used for
backlash block in the feedback circuit thfe hydraulic modelling [6]: B-Q=37564.44; |=25; B-A=6629.02;
steering gear block diagram (fig.3). 7=0.4.

The steering gear control process was modelledModeling results are presented in figure 2.
with different command angles and proper for practi
backlashes (1-3°) due to equipment wear.

o
25 S,

20f -

K] e e e S

O i e e

-10+-- - - - - - -+

-15
0

Figure 2 Steering gear response with backlasheidifack

As shown in figure 2, in case of 3° feedback
backlash, rudder response will exceed command Isignawherec — compensating signat;— gain;d — difference
by the same value. According to FTC methods suchsignal between model output and steering systepubaut
problem can be solved either by system reconfigurat Modeling results of steering system with
or fault compensation. Authors use second methad an compensator are presented in figure 4. As seen fhem
for this goal upgrade system presented in figuaelding diagrams (fig. 4), application of such FTC methdet |
reference model and compensator (fig. 3). compensation in steering gear control system cduncee

It is expected that reference model (fig. 3) prelgis  rudder position control error from 3° to 0,5° inseaof
describes steering gear response. In this caserefiffe backlash in rudder position feedback circuit.

signal d between model output* and steering system Taking into account that modern control systems
output § could be used for compensation of backlash are based on microprocessors, FTC methods can be
influence. For compensation authors consider theas; implemented in control system software.
described by formula:
c(t)=c(t-1)+kral(t) @)
STEERING SYSTEM
r—-——""" "> ~"">">”""”""”""\"=>"”"”"”>""”"”"”"=“"=“"=”"—""” 1
\ PD controller Control valve Position limiter Pistor ‘
BIQ. 1|0 |
» » = —>
(13 + BOA) s \
\
Ml |
___________________ o -1 \
d e _ Backlast \
c=fd) |«—— |
‘ PD controller Controlvalve  Position limiter Pistor

\

\

\ 1 . BIQ, .1 dl
rls+1 " (I%* + BOAR) <l |

\

Figure 3 Block diagram of steering gear controteyswith compensator
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25

Figure 4 Steering gear response with/without coragtm

Thus backlash compensation can be expressed by

next algorithm;
103
StartINPUT(J,,d, 3*).(J = 0*) 1 wt
1 3 2
1(d0>0*) 1 CVP=RCVPt OUTPUT.
3
(8, = 3,(t-1) —k(d - &) wt
2 3
{ OUTPUT.MCVF.DOP | End
whereo — rudder positiong, — rudder commandj* —
reference model rudder positio@VP — control valve
position; RCVP — reference model control valve

position;MCVF — message: control valve failul@OP —
decision of operator request.

Such fault can be modeled by inputting to steering
gear model of maximum amplitude rudder command
signal (-35°) as presented in figure 5.

As seen in diagram “Failure  without
reconfiguration” in figure 6 rudder stuck in hawl gort
(-30°) position at the moment of 90 sec.

One of the possible solutions of this problem
according to good practice [1] can be alternatdchivig
off/on steering gear pumps till the rudder willrst@move
to command position.

Nowadays operators do this procedure themselves,
which takes time and can lead to accident.

Taking this into account the reconfiguration
algorithm for steering gear control system creatioth
be preferable.

For this purpose authors add to steering gear @ontr
system reconfiguration unit, which inputs aegt) —

As mentioned above, such fault as rudder stuck duegifference between steering gear command and respon

to hydraulic lock when two pumps in operation is
dangerous and can lead to loss of ship controifgbil

Reconfiguration unit

signal; steering gears conditions (on/off) as tHated in
reconfiguration unit in figure 5.

felty tz. 1)) U[0;1]

Steering gear N2l

-35°

N I B R B,
_____________ Steeringgear N2 + Piz+Boag |7 s
. | 1 | ‘
F /_‘;ﬁ?v AN Ts+1 " g_'/xs(;2
""""""""""""""""""" '

Figure 5 Block diagram of steering gear controtayswith reconfiguration unit
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Authors  propose following algorithm  for 6 96
reconfiguration unit: &let)Plet-T) |t wt L SG(t-1)=0&
StartINPUT(9,,d,£(t) =94, — 9,SG, & E(t)<e(t-T,) T7 a)Tg 17 SG(t-1)=0&

SG).£()=£(t-T)#0& s(O>£(t-T,)T  £()=01 w1 | WR: DOP:MEM |
0 L SG(t-1)=0& £(t) <£(t-T,) 1 @1 OUTPUTMSG() =1 Mssl?(t) =2

12 SG(t-1)=0& &(t) = of f SG(t-1)=0; PRWAIT.£(t) <&(t—T,)t | End

4 54 whereSG, , — steering gears condition Boolean functions
SG (t-1) =1t wt | OUTPUT. (on/off — 1/0); T,, — fault evaluation time constants
qu(t) =0 I\/ISGZ(t) =1.PRWAIT. (T,=3 sec,T,=6 sec, with discretization stett=1 sec).

The modeling results of the system reconfiguration

5 105 :
_ when rudder stuck are presented by “Failure of\8,
e)<e(t-T)rwrie(t)=&(t-T)#0& “Failure of SGNe2” diagrams in figure 6.
. Commani
o, Normal operation of botr\ Failure of SGMNe1
10 steering gears~S\_ 7 1 ‘
5 \ Failure of ; G2 |
0 SC Ml s | <. |
. 20 ‘M 60 g0 N)’O 120 140 t
\ Failure of | "o 10 80 120
10 | sow2 \\#
-15 ; Failure of SG\e2
\ Failure | | | A
-20 without 17 SG, |
25 \ reconfigurati—._ i:
on | ﬁ\\ S(31 ‘,:‘
-30 — = I
35 4 \ / t, S0 0 20 80 120

Figure 6 Steering gear response diagrams with/witheconfiguration

As seen from the diagrams (fig. 6) reconfiguration [2] PIPCHENKO, A.D., SHEVCHENKO, V.A.,
can be quickly isolated using the proposed aboveAnalysis of Automated Ship Trackin@dessa National

algorithm. Maritime Academy, Navigation, 19, 2010 p. 149-155
The proposed algorithm can be implemented in [3] ZAKHARCHENKO, V.N., LUKOVTSEV, V.S,
software form in steering gear control system. SHEVCHENKO, V.A.,Performance Enhancing of Ship
Course Control SystemOdessa National Maritime
4. CONCLUSIONS Academy, Navigation, 16, 2009

[4] BLANKE, M., STAROSWIECKI, M., WU, N.E.,
The steering system compositions were found to beConcepts and Methods in Fault-tolerant Contiolvited
tolerant for such faults as: rudder stuck due tdraylic tutorial lecture at American Control Conference,
lock when two pumps in operation; backlash in rudde Washington, USA, 22-24 June 2001. 15 p.
position feedback circuit. Reconfiguration and [5] OMERDIC, E., ROBERTS, G.N., VUKIC, Z.,
compensation algorithms were developed using FTCReconfigurable Control System for Ship Course-

methods. changing/keeping, 15th IFAC World Congress,
Simulation results in MATLAB have shown that Barcelona, Spain, July 21-26, 2002.
FTC methods are effective applicable to the stgerin [6] XIROS N. [, TSOURAPAS V. P,
systems and are desirable to use in future resesifon MOURTZOUCHOS K. K.A hydraulic steering gear
improving steering system reliability. simulator for analysis and controlProceeding of
WSEAS conference. Athens, Greece, 2004. — pp. 276 —
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