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ABSTRACT

     Safe navigation and efficient ship operation has been, is and will always be a challenge as long as we have ships sailing the seas. This counts in particular for busy and restricted waters like Singapore and Japan, which are well known to create confusion on the part of navigators entering the area due to radio communication procedures. The challenge of overcoming such radio communication confusions might cause sea mishap, thereby thorough theoretical education, correct attitude and very much practical training is a must. The purposes of this paper briefly discuss the simulation process, assessment and evaluation of a typical GMDSS training. GMDSS Simulator in some institutions belong to Agency for Marine and Fisheries Human Resources Development have been a major asset in attaining the goals and objectives stipulated by the International Maritime Organization (IMO), of course to mention also all of the competitive lecturer/instructor/instructors  of those institutions. During GMDSS training, the participants or students had feel experience a lot from simulator and practice it based on what they had known from the theory. With the GMDSS Simulator, they are able to communicate with each other using the VHF, VHF-DSC, MF/HF, MF/HF-DSC, NBDP and other radio apparatus. In addition, this paper will also discuss some of the equipments under GMDSS and it’s functions.

1. Introduction

      IMO had begun work on the Global Maritime Distress and Safety System (GMDSS) in the 1970s and its introduction marked the biggest change to maritime communications since the invention of radio.
The amendments which replaced the existing Chapter IV phased in the introduction of the GMDSS in stages between 1993 and 1 February 1999. The basic concept of the system is that search and rescue authorities ashore, as well as ships in the vicinity, will be rapidly alerted in the event of an emergency.
     The GMDSS makes great use of the satellite communications provided by INMARSAT but also uses terrestrial radio. The equipment required by ships varies according to the sea area in which they operate - ships traveling to the high seas must carry more communications equipment than those which remain within reach of specified shore-based radio facilities. In addition to distress communications, the GMDSS also provides for the dissemination of general maritime safety information (such as navigational and meteorological warnings and urgent information to ships). The role of Radio Officer has been negated, in the belief that a brief, weeklong, hands-on GMDSS operator’s training course (usually between $500 - $1,000) will cover the new range of telecommunications services.  It is a myth that must be exploded. Modern GMDSS communications are very complex. 

     An old-fashioned radio officer had very little direct access to” Maritime Rescue and Co-Ordination Centre” (MRCC´s).  In the new era, a GMDSS operator has the whole telecommunication world at his fingertips in a way that the former radio officer never knew.  This is an entirely new and historical situation, which is leaving the door open for telecommunication “accidents”. Without skilled operators, trained on a long-term basis, these “accidents” will happen and continue to happen as the mishaps grow.  If the truth were known, some of the over-worked deck officers are not sure of the test procedures they are expected to carry out.  They have had to learn from manufacturer’s manuals whose explanations of equipment are some times very confusing. Also, the equipment on the ship is often different from those they trained on. These days, GMDSS offers some 36 medium frequency (MF), medium-high frequency (MHF), high frequency (HF), and very high frequency (VHF) options plus 56 satellite selections, related to Distress, Urgency and Safety needs.  The GMDSS operator must decide, in a split second sometimes, what he wants to use to gain attention, i.e. he has 92 options depending upon priority.  He can make a bad choice or a good one to summon help. 

     It must be borne in mind that after several generations of fine tuning, the false alarm rate for distress alerts” using an old fashioned radio operator was generally under 1%, which spoke well of the Radio Officer system.  Compare this with the present false alarm rate for the INMARSAT-C/EPIRB distress alerts, which after some 8 years of transition, still remains at a staggering 97% world-wide.  It is an international telecommunications travesty and shouts loudly that we have learnt nothing from the loss of the R.M.S. Titanic.
2. Facilities

Picture 1: The GMDSS Concept
     Based on the above figure, the entire GMDSS training was patterned in the same scenario taking into consideration the correct usage of such equipments during the simulation process. Basically, during the training, the most essential part of which is, first the briefing session. In this situation, the lecturer/instructor brief students/participants the theories and process how to operate such equipment and letting them operate the said equipment based on the planned scenarios. Secondly, as the simulation process goes on, the lecturer/instructor monitors the exercise made by the students/participants and lastly, the one being essential in the simulation process is the debriefing session. This is the time wherein the lecturer/instructor in charged made the necessary corrections to actions being falsely done during the simulation process so that by the next time the said scenario will be simulated again, the student/participant of a simulation situation can be able to do it better. In short, it could says that the common procedure in using simulators for training and assessment is basically composed of three main elements and normally all of these elements are guided and monitored by the lecturer/instructor :

· Briefing: The students/participants are to be prepared for the exercises and familiarized with the scenario and the objectives and the optimal results that can be achieved are outlined by the lecturer/instructor. The lecturer/instructor will advise the student/participant about the objectives of the exercise and should inform them of the highest score that can possibly be achieved. Sometimes the students/participants have to bring in their own ideas and knowledge during this phase, e.g. if the planning of potential actions is part of briefing – as in calling the Rescue Coordination Center (RCC) once distress situation occurred.  This could be the first part of the assessment. Now, if necessary, the parameters and criteria for the simulation can be readjusted.
· Simulation/ Exercise Run : During the exercise run, the lecturer/instructor’s role is to check progress by observing student/participant action and at the same time take notes or fill in the checklists about occurrences or actions of the student/participant so that advice and remarks (which cannot be seen in the record files for replay alone) can be offered afterwards.
· Debriefing: In the debriefing session, the lecturer/instructor normally assesses the results of the students/participant by using the replay to discuss the results and additionally referring to their notes and checklists.
     With these elements in the simulation process, we can portray a traditional flowchart regarding the general scheme for using simulators in maritime training and assessment as follows:
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Picture 2: The General Scheme for using simulation in GMDSS training and assessment

     The  GMDSS simulator equipment consists of one (1) instructor station also acting as a designated Coast Station during simulation and three (3) student/participant work stations capable of sending distress, urgency, safety or message of general importance in individual call, call to all stations or call to a Coast Station. The student/participant station can be able to communicate station to station in real time corresponding to the real operation of GMDSS equipment aboard ship. The GMDSS simulator can be able to train candidates to meet the requirements of the Global Maritime Distress and Safety System (GMDSS) using authentic simulated equipment. In addition, there is “live” GMDSS radio equipment to enhance an effective training. The pictures below are the examples of the GMDSS simulator equipments in a Education and Training Institution:
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                 Picture 3:  Instructor Station                         Picture 4:  Student Stations     (photo by:  Silvester S)
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         Picture 5: NAVTEX System                Picture 6:   Satellite Phone /INMARSAT (photo by:  Silvester  S)    

3. How to train using simulation?

     Fishing vessel personnel training is highly task-oriented. Many of the current approaches to training and professional development in the maritime industry have been based on the traditional approach based on “modelling the expert” and on-the-job training. The theoretical rationale for the use of simulators for training is based on the concept of skill transfer. Because no situation is ever identical to a previous experience, the fact that an individual becomes more skilled with each repetition of similar tasks attests to this transfer. It is assumed that skills and knowledge learned in a classroom (or simulator) can be applied effectively to relevant situations outside the classroom.

     Traditional classroom teaching has been an effective method of teaching theory for generations. Methods include lecturing to the class, use of an overhead projector or chalk/ blackboard and the occasional use of a video to amplify training objectives. In the traditional setting, the lecturer/instructor is in direct control and may or may not invite questions and discussions or the student’s participation. With the addition of simulation to the course curriculum or training program, the lecturer/instructor can fill the gap between theory and application. An interactive environment can be created where students actively participated in demonstrations applying theory to the real world. In this case the students/participants can:

· Practice new techniques and skills with repetition if necessary.

· Transfer theory to practice in a risk free environment.

· Deal with multiple problems concurrently rather than sequentially.

· Learn to practice multiple tasks under present and changing conditions similar to the real shipboard operation.

· Obtain insight from peers and instructors.

     However, unlike most professions where specialization is the norm, mariners are generalists that are expected to be individually proficient and be able to work effectively in the unique shipboard operating and business environment. The licensed officer’s duties go far beyond the well known responsibilities of radio watch and communication aside from navigation as well ship handling or watch keeping.

     It should be obvious that the most important factor in the learning situation is the learner himself. Thus, the activities and attention of the educator should be student-centered. Most noticeably, the adult learner’s self -concept is marked by his/ her role in education. Adults see themselves, not as passive learners, but as self-directed producers or doers, and need to be perceived by other as such. Adult learning, therefore presents certain implications for practice.

· The adult learning climate should be such that the student/participant does not feel belittled or threatened. This brings to the fore demands of décor, procedures, leadership style and human relations. Adult students must be respected and treated as professional colleagues.

· Diagnosis of needs is best applied if the students themselves perceive and diagnose the learning needs, and the importance of what is being taught. The adult learns more effectively if the relevance, application and importance of the learning content is appreciated. This also emphasizes that the educator must earn the respect of the students/participants (knowledge, experience, conduct, dress, attitude, approach and qualities of leadership) before they will accept what is being taught.

· Planning must be such that the adult student feels involved. It should be obvious to the students/participant that the course was planned for them and can be modified to suit their needs. Planning must be student-centered and flexible.

· The learning experience should be conducted in such a way that the student/participant takes the responsibility for learning. The educator/lecturer can only help this process. Of course this demands more of the educator (in terms of restraint, motivation and leadership) who is naturally anxious that the class succeeds.

· Evaluation of learning is most effective in adult education if it has been the result of self-appraisal and re-diagnosis of learning needs. Educators should remain open to feedback from the students/participants, and should encourage students/participants to conduct continuous self-education throughout. Simulation debriefs eminently lend themselves to self-evaluation, and a wise lecturer/instructor will strive to encourage it. This method also presents an excellent opportunity for positive re-enforcement.

     Reflection upon the learning styles and the nature of the adult learner which have briefly been outlined above will attest that simulation lends itself most admirably to adult vocational education. Learning through correctly applied simulation can be focused upon skills, cognitive apprehension or attitudes – or a combination of any or all these. Through simulation, students/participants are being helped to learn through participation in meaningful events which must therefore be student-centred. They are not passive learners but participants, not merely in the simulation, but in the whole learning transaction. Their identity should primarily be participants – NOT students.

4. The Forms and Goals of Learning in Simulation

     The scenario to use when handling a class in simulator can be compared most likely using the four basic forms of learning of simulator based systems: (1) learning by doing (2) learning by imitating (3) learning by observation and feedback and (4) learning through analysis. Learning by doing is of course, the most direct and efficient way to get a new set of tasks. The student/participant can learn by doing either simple overt tasks or complex integrated tasks. The GMDSS simulator allows them to integrate all four types of tasks into a single scenario if they so choose. The second form of learning is by imitation. They can learn from their lecturer/instructor.     They can also learn by imitating their peers for such overt behaviours as the use of VHF or MF/ HF radio transceivers. The apprentice system is based on imitating an expert. Unfortunately, they often don’t know what the expert is thinking or why he comes to a conclusion since most time the expert does not debrief them. They can also learn by observing and feed back, by watching, analyzing and keeping notes. During the debriefing process, when they are publishing and processing, they can discuss and provide alternative perspectives. Lastly, they can learn through analysis either of the performance itself or the results. They do this naturally; it is part of the internalization process. They create their own heuristics, their own self-critique, their own patterns and labels.

     In their own way, the strategy to conduct training using simulator (GMDSS) is to follow the facilitation plan they had made before any simulator based training. The first major heading of the facilitation plan is the briefing; the alignment of images between the facilitator and the students/participants. The detail in the briefing needs to be clear and unambiguous so that the students/participants know their roles, their goal and the constraints upon them. Sometimes in later stage scenarios it might be appropriate for the briefing to include misleading or misdirecting information designed to force the team to clarify and correct. The second major element in the facilitation plan is the conduct of the exercise. The facilitator/lecturer needs to determine in advance what kind of methodological assistance, or technical support (for example having to do with turning radios or INMARSAT equipment) if there is no alternative. The final element of the facilitation should address how the facilitator will evaluate the exercise, review performance of one or more teams in the exercise, and modify the exercise to improve learning. Of course, after these all, they have to conduct the most important phase of the simulator based training which is the debriefing session. This normally will include five basic elements. One is that debriefing should be “learner/student centered”. The role of the lecturer/instructor is facilitator. A lecturer/instructor is the one who eases the process, not one who gives the answers. Who asks, “What happened? Who did it? What were the other alternatives? What were the consequences of your decision? How might such a situation arise in real life? How would you prepare for those situations?” The debriefing ought to be student/participant centered. Control has to pass from the hands of the lecturer/instructor. The focus is now on what the student/participant learns, not what the lecturer/instructor teaches. Stay out of the discussion. Force the students/participants, the operating and observing teams, to reach conclusions; to agree or to disagree. Force them to take a position and defend it. Don’t tell them – let them speculate. Is it OK for students/participants to leave a class not knowing? To leave a class with a head full of questions, and alternatives, descriptions, guesses and speculation? Must we set them right before they leave? Or is it OK to let them go out with a big question mark? Labels have come to last.

5. Evaluation
     STCW ’95 permits the use of simulator for assessment or for evaluation of one’s competence. There are many advantages to using simulators for assessment and/or evaluation, such as:

· Motivating certain types of participants. 
· Weeding out those who are clearly unfit by providing a formal process of assessment or evaluation.
· Monitoring the attainment of objective skills.

· Creating a greater standardisation of participant achievement worldwide.

However, arguments against the use of simulators for evaluation or assessment can be made as follows:

· Competence in the operational environment requires higher order processes such as initiative, decision making and team work that are difficult to assess.

· Simulator based training may become biased towards skills that are more easily examinable even if they have less importance in the operational domain.

· Time spent in examinations is time lost for education and training. 

· Debriefing sessions may become constrained and artificial.

· Assessment may encourage an environment of overt achievement and gaming.

· Assessment may lead to the dilution of peer discussion, and the reinforcement of lecturer/instructor derived values that may have less relevance in the operational domain.

Competency based assessment is, however, an important element of STCW ’95 and is liable to become an increasing trend in simulation.

6. Conclusion
     As far as the ship communication process is concerned, the GMDSS is definitely one of the best pillars in the safety of ocean going ships (fishing vessels) and the whole user of the system in general. Finally, we could say that the simulator lecturer/instructor, or we can also call them facilitators based on this paper, is an important person in ensuring the effectiveness of the simulator-based education and training. Simulator education is itself small but important element in developing the total competency required of a watchkeeper or master. Its primary potential arises from the capability to serve the needs of non-interactive skills development on the one hand, and on the other, to act as integrative tool in an interactive environment. Simulators do have limitations and a healthy sceptism on the part of the Facilitator coupled with an inquiring mind can help to preserve the effective transfer of training into the operational environment. However, new, better and cheaper simulators lie ahead. These will be needed to help the facilitator meet the challenges posed by STCW ’95 and by the widening array of uses to which GMDSS simulators are being put.
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