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          The recent ship accidents have resulted in enormous loss of life and property, and the results of the investigation show that most of the causes of accidents are due to human factors. Currently, the training that passenger ship crews must complete is focused on theories about crowd management, safety training, crisis management, and primary emergency response practice, training on various variables such as the limited environment and the effects of fear in emergencies, the ability to respond to them, and training to develop correct judgment and leadership skills are not conducted. this study intends to provide essential data for developing a curriculum to respond to emergencies by analyzing the curriculum for passenger ship crew and crew members. thus the regulations and status of passenger ship training curriculum operated domestic and overseas were identified, and the curriculum was analyzed through a comparison of curriculum cases. Based on this, the development training model of the passenger ship emergency response manager and additional curriculum to improve passenger ship safety were presented. Therefore, it is expected that the quality and effectiveness of domestic passenger ship safety training will be improved at the same time through this study.

        

      

      
        Keywords: 
Passenger ship, Crowd management, Safety training, Crisis management, Emergency response

      

    

    

  
    
      Ⅰ. Introduction
      Internationally, regulations on ships are constantly being strengthened based on new knowledge and experience. In spite of the strengthening of these regulations, the recent ship accidents have resulted in enormous loss of life and property. The results of the investigation showed that most of the causes of accidents are due to human factors (Kim, 2016). A large casualty accident of a passenger ship in the Jindo Sea in April 2014 also caused significant damage due to human factors such as the inappropriate emergency response measures of the ship's captain. The passenger ship should be clearly distinguished from other merchant ships in that it carries passengers. In case of emergency such as fire or stranding, protecting the safety and life of passengers should be a top priority. Those who wish to work in domestic passenger ships must complete basic safety education and advanced safety education prior to boarding in accordance with the enacted domestic seafarers law based on the International convention for the Safety of Life at Sea (hereinafter SOLAS) and International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (hereinafter STCW). In addition, they must take basic safety education for passenger ship and advanced safety education for passenger ship. As such, to prevent safety accidents on passenger ships, education for crew members and related workers has been strengthened and implemented. In the institutional aspect, many efforts are being made to improve the safety management of coastal passenger ships, such as establishing the maritime safety supervisor system and strengthening the passenger ship operation management system (Kang and Kim, 2019).

      Training on crowd management of passenger ship has been added to the mandatory minimum requirements for passenger ship crew in Section A-V/2 of STCW, in accordance with regulations effective 1 July 2018. The crew training institute provides training on crowd management, safety training, crisis management, and human behavior for passenger ship crew members and management-level officers. Further, not only educational institutions but also ships manage life-saving equipment according to ISM and conduct crew training.

      Nevertheless, according to the maritime disaster statistics provided by the Korea Coast Guard, the number of ships in distress at sea has not shown a clear decline since 2017, and the number of people in disasters is gradually increasing as shown in [Fig. 1] (KCG, 2021). This is seen as a characteristic of a passenger ship that, a large number of people are on board unlike other ship types, and a single accident can cause a large amount of casualties.

      
        
        

        [Fig. 1] 
				
        

        
          The statistics of Marine distress accident. 
          Source: Korea Coast Guard (www.kcg.go.kr) 2021.11.

        
        

        

      

      Since 2014, the number of vessels in accident and the number of accidents have been continuously increasing despite the improvement of the educational curriculum and the strengthening of regulations, such as the increase in the number of hours of seafarer safety education, training centered on hands-on experience, and re-education every five years. Accordingly, there is a need to review the effectiveness of the currently implemented safety training course and discuss ways to manage crowds and develop ship crisis response capabilities through training.

      Through this education and training, theory and basic emergency response practice are possible, but training on various variables such as the limited environment and the effects of fear in an emergency situation and the ability to respond to them, and education to cultivate correct judgment and leadership are not being conducted. Thus, this study aims to provide basic data for developing a training to respond to emergency situations by analyzing the courses for passenger ship crew members.

    

    

  
    
      Ⅱ. Research method
      Korean regulations that are the basis for training when domestic passenger ship workers were trained to complete were compared, and differences were confirmed by comparing them with passenger ship-related overseas regulations.

      In order to confirm the necessity of the emergency response manager curriculum, a survey was conducted on those who completed basic and advanced safety retraining conducted by the Korea Institute of Maritime and Fisheries Technology.

      The passenger ship safety training according to the STCW convention and the International Maritime Organization (hereinafter referred to as IMO) Model Course and the passenger ship emergency response training according to the Offshore Petroleum Institution Training Organization (hereinafter referred to as OPITO) regulations were analyzed. Based on this, a development model of education for the passenger ship emergency response managers was presented.

    

    

  
    
      Ⅲ. Research results
      
        1. Current status of passenger ship related training curriculum
        
          a) Comparison of Domestic regulation and International Conventions on passenger ship
          Basically, Korea's maritime law is similar to international law, so domestic sailor education consists of a similar process. However, the Shipping Act and the education regulations for the safety management of ferries are domestic regulations and curriculums.

          Article 116 of the Seafarers Act requires those who wish to become sailors to undergo education and training conducted by the Minister of Maritime Affairs and Fisheries as prescribed by Presidential Decree, and Article 43 of the Enforcement Decree of the Seafarers Act designated a list of training to be completed.

          The <Table 1> below is shown by comparing domestic law with the relevant laws of international agreements.

          
            <Table 1> 
				
            

            
              Comparison of Domestic regulation and International Conventions on passenger ship
            
            

          

          
            
              
                	Contents
              

              
                	
                	Regulation
                	Training course
              

            
            
              	D
o
m
e
s
t
i
c
              	ENFORCEMENT RULE OF THE SEAFARERS’ ACT Article 57 paragraph 1 (Education and Training of Seafarers)
              	Basic safety training
Advanced safety training
Passenger ship education
Education of watch-keeping ratings Education of able ratings
Education of persons in charge of medical services 
Ship safety education
            

            
              	ENFORCEMENT RULE OF THE SHIP PERSONNEL ACT Article 2 paragraph 1
              	Radar observer & simulation course
Leadership and team work training
ECDIS training, 
ARPA simulation course
Marine Pollution Prevention course
Ocean vessel competency course
Coastline competency course
Passenger ship competency course
Leadership & management skill competency course
            

            
              	ENFORCEMENT RULE OF THE MARINE TRANSPORTATION ACT Article 15-12 paragraph 1
              	Passenger ship manager training Beginner, Middle class, Advanced
            

            
              	Training regulations for passenger ship safety management officers
              	Passenger ship safety management officers training
            

            
              	I
n
t
e
r
n
a
t
I
o
n
a
l

c
o
n
v
e
n
t
I
o
n
              	 STCW
              	A-V/2 Mandatory minimum requirements for the training and qualifications of masters, officers, ratings and other personnel on ro-ro passenger ships
            

            
              	A-V/3 Mandatory minimum requirements for the training and qualifications of masters, officers, ratings and other personnel on passenger ships other than ro-ro passenger ships
            

            
              	A-VI/1 Mandatory minimum requirements for familiarization and basic safety training and instruction for all seafarers
            

            
              	A-VI/2 Mandatory minimum requirements for the issue of certificates of proficiency in survival craft, rescue boats and fast rescue boats
            

            
              	A-VI/3 Mandatory minimum training in advanced fire-fighting
            

            
              	A-VI/4 Mandatory minimum requirements related to medical first aid and medical care
            

            
              	A-VI/5 Mandatory minimum requirements for the issue of certificates of proficiency for ship security officers
            

          

          

        

        
          b) Case of overseas training curriculum
          In general, a ro-ro passenger ship that transports cargo and passengers together has a risk of losing the safety at once if the cargo moves during transportation. Thus, officer on board the ship must complete and prove the relevant education in order to understand the characteristics of the passenger ship and have the knowledge and ability to effectively control passengers in case of emergency.

          World-leader countries in the maritime industry have passenger ship-related education in accordance with the STCW Convention and its Code as shown in <Table 2>. That is, competence, duties, and responsibilities can be fulfilled by completing the training required in STCW Reg.V/2, A-V/2 for the training of crew members aboard the passenger ship and emergency situations. They require that workers other than ship personnel receive passenger training and familiarization education.

          
            <Table 2> 
				
            

            
              Passenger ship training required by STCW
            
            

          

          
            
              
                	Subject
                	Curriculum
                	Time
              

            
            
              	Passenger ship emergency familiarization
              	1.Familiar with
1)General safety features aboard ship
2)Location of essential safety and emergency equipment, including life-saving appliances
3)Importance of personal conduct during an emergency
4.Restrictions on the use of elevators during emergencies
2.Ability to
1)Communicate in the working language of the ship
2)Non-verbally communicate safety information
3)Understand one of the languages in which emergency announcements may be broadcast on the ship during an emergency or drill
              	
            

            
              	Safety training for personnel providing direct service to passengers in passenger spaces
              	1.Communication with passengers during emergency
2.Demonstration of the use of personal life saving appliances to passengers
3.Embarking and disembarking passengers, with special attention to disabled persons needing assistance
              	6 hr
            

            
              	Passenger ship crowd management training
              	1.Contribute to the implementation of shipboard emergency plans and procedures to muster and evacuate passengers assist passengers emergency route to muster and embarkation stations
              	10 hr
            

            
              	Passenger ship crisis management and human behaviour training
              	1.Organize shipboard emergency procedure
2.Optimize the use of resources
3.Control response to emergencies
4.Control passengers and other personnel during emergency situation
5.Establish and maintain effective communication
              	6 hr
            

            
              	Passenger safety, cargo safety and hull integrity training
              	1.Ability to 
1)Loading & discharging cargo and transport 
2)Lowering and hoisting ramps
3)Setting up and stowing retractable vehicle on decks
4)Embarking and disembarking passengers
2.Ability to apply any special requirements regarding the carriage of dangerous goods 
3.Ability to
1)Apply correctly the provisions of the Code of Safe Practice for Cargo Stowage and Securing to the vehicles and other cargo
2)Use properly the cargo-securing equipment and materials provided
4.Ability to
1)Proper use of the stability and stress
2)Calculate stability and trim
3)Calculate load factors for decks
4)Calculate the stability, trim and stress
5.Ability to
1)Apply properly the procedures established for the ship regarding the opening, closing and securing doors systems
2)Conduct surveys on proper sealing
6.Ability to
1)Demonstrates equipment, where carried, to monitor atmosphere in ro-ro spaces
2)Apply properly the procedures established for the ship for ventilation of ro-ro spaces
              	
            

            
              	Basic & Advanced Fire and Fire fighting
              	-Basic fire fighting
1.Minimize the risk of fire
2.Maintain a state of readiness to respond to emergency situations involving fires
3.Fight and extinguish fires
              	15 hr
            

            
              	-Advanced fire fighting
1.Control fire-fighting operations
2.Aboard ship
3.Organize and train fire parties
4.Inspect and service fire detection and extinguishing 
5.Systems and equipment
6.Investigate and compile reports on incidents involving fire
              	29 hr
            

            
              	DAMAGE CONTROL
              	1.Shipboard damage control plans and organization
2.Damage control systems, equipment and emergency escape routes
3.The key elements in maintaining stability and watertight integrity
4.Importance of securing flooding and maintaining watertight boundaries
5.Actions to be taken aboard a ship in the event of an explosion, grounding, collision, or fire
6.Damage control techniques consistent with equipment found on board including the ship bilge systems and pumps
              	
            

            
              	Personal survival techniques
              	1.Type of emergency situations
2.Type of life-saving appliances
3.Equipment in survival craft
4.Location of personal life saving appliances
5.Principles concerning survival
              	16 hr
            

            
              	Personal Safety and Social Responsibilities
              	1.Introduction
2.Comply with emergency procedures
3.Take precautions to prevent pollution of the marine environment
4.Observe safe working practices
5.Contribute to effective communications on board ship
6.Contribute to effective human relationships on board ship
7.Understand and take necessary actions to control fatigue
              	20 hr
            

            
              	Proficiency in Survival Craft and Rescue Boats
              	1.Introduction and safety
2.General
3.Abandon ship
4.Survival craft and rescue boats
5.Launching arrangements
6.Evacuation and recovery of survival craft and rescue boats
7.Action to take when clear of the ship
8.Lifeboat engine and accessories
9.Rescue boat outboard engine
10.Handling survival craft and rescue boats in rough weather
11.Actions to take when aboard a survival craft
12.Methods of helicopter rescue
13.Hypothermia
14.Radio equipments
15.First aid
16.Drills in launching and recovering boats
17.Drills in launching life rafts
18.Drill in launching and recovering rescue boats
19.Practical exercises and evaluation
              	31.5 hr
            

            
              	Proficiency in Fast Rescue Boats
              	1Construction and outfit of fast rescue boats and individual items of their equipment
2Particular characteristics and facilities of fast rescue boats
3.Navigational and safety equipment in a fast rescue boat
4.Safety precautions during recovery of a fast rescue boat
5.How to handle a fast rescue boat in prevailing and adverse weather and sea conditions
6.Procedures for righting a capsized fast rescue boat
7.Search patterns and environmental factors affecting their execution
8.Assessment of the readiness of fast rescue boats and related equipment for immediate use 
9.Knowledge of the maintenance, emergency repairs, normal inflation and deflation of buoyancy compartments of inflated fast rescue boats
10.Method starting and operation a fast rescue boat engine and its accessories
              	
            

            
              	Safety Investigation Courses
              	1.Casualty investigation code(CI code)
2.Setting up an investigation
3.Basic analysis
4.A template for a marine safety investigation
5.Human factor in an accident context
6.Evidence – general
7.Memory
8.Evidence-witness evidence-interviewing
9.Evidence-electronic data
10.Evidence-photography and photographic
11.Evidence-wreck inspection and recovery
12.Evidence-fatigue, stress and performance
13.Risk-ism
14.Safety recommendations
15.Report structure and obiligations
16.Report to IMO-MSC-MEPC.3/Circ.4, circular letter No.2892, IMO Assembly resolution A.1029(26)
17.reopening an investigation, media and facility liaison
              	
            

          

          
            
              Source: IMO Model course 1.29
            

          

          

          (1) Vessel emergency response familiarization training

          It is an education to achieve the competence suitable for the duties and responsibilities of all employees working on passenger ship engaged in international voyage before being assigned to onboard mission.

          (2) Passenger ship safety training

          In the case of a ship's service provider, he/she must complete the safety training required in Regulation STCW V/2, Paragraph 6.

          (3) Training of crowd management on passenger ship

          Before being assigned to duties on a passenger ship, the captain and ship personnel who are qualified in accordance with STCW chapters II, III and VII must receive training related to the captain list in order to assist passengers in emergency situation and have completed the crowd management training required by the Regulation V/2, paragraph 7 specified in the STCW A-V/2-1 table.

          (4) Passenger ship crisis management and human behavior training

          Prior to being assigned to onboard service, the designated persons responsible for the safety of passengers in emergency situations, such as the captain and chief engineer, must have completed approved crisis management and human behavior training as required by Regulation V/2, paragraph 8, specified in table STCW A-V/2-2.

          (5) Passenger and cargo safety, hull integrity training

          Any person responsible for deck services (captain, navigation officer, engineer, etc.) and for the loading of all passengers and cargo or closing of hull opening must complete passenger safety, cargo safety and hull integrity training in accordance with STCW Regulation V/2, paragraph 9 in order to remain competent for the duties and responsibilities.

          (6) Fire safety education (basic and advanced safety education)

          Ship personnel must complete basic and advanced fire extinguishing training in accordance with STCW A-VI/1 and VI/3, including access to confined spaces and prevention of the spread of fires in adjacent spaces.

          (7) Damage control training

          Shipping company and ship training institution must complete the standard training presented in STCW A-II/1, A-II/2 and A-III/2 in order to achieve the necessary theoretical knowledge, understanding and proficiency in ship damage management and waterproofing.

          (8) Personal survival technique (PST)

          It addresses training in individual sea survival technique. Based on the provisions of STCW A-VI/1-1, all seafarers are required to complete basic training to protect themselves and others and sustain life at sea in accordance with international regulations.

          (9) Personal safety and social responsibility (PSST)

          It provides a minimum required education on personal safety and social responsibility. Based on the provisions of STCW A-VI/1-4, it provides insight into the various elements of ship and operating procedures. It aims to educate students on adjustments to the ship's environment and a basic understanding of how to better cope with unexpected situations.

          (10) Advanced life-saving training

          As mandatory safety training for lifeboat operation specified in STCW A-VI/2-1, it aims to build up knowledge of operating procedures and cultivate practical skills through practice of lifeboat.

          (11) High speed rescue boat training

          Its purpose is to understand the operation of high-speed rescue boats and related procedures and knowledge. Based on the regulations of STCW A-VI / 2-2, it aims to develop the skills and capabilities to perform the role as a person responsible for high-speed rescue boat in an emergency.

          (12) Safety investigation course

          As a safety investigation education on marine casualties and marine accidents, the course consists of a series of exercises structured around the requirements of international law, IMO conventions and bodies. It is a basic theoretical and practical training course on the necessary common and uniform approach, application of consistent methodologies, and maritime safety investigation of marine casualties and marine accidents.

        

        
          c) Cases of domestic training curriculum
          (1) Korea Institute of Maritime and Fisheries Technology (hereinafter KIMFT)

          IMO Model Course 1.29, which is the basis of current domestic passenger ship safety education, is a training for captains, engineers, and other crew members on ro-ro passenger ships and non-ro-ro passenger ships. It requires education on passenger boarding and disembarkation, loading and unloading of cargo, and passenger safety in emergency situation. It aims to present and fulfil the minimum essential requirements. Furthermore, training for those who provide services to passengers, passenger management and safety and safety training are provided through separate model course. The educational institution that provides these safety education services is KIMFT.

          Officers and ship personnel on board a ship must understand the characteristics of a passenger ship and must receive safety training in order to improve their ability to cope with emergency situations. In order to become a seafarer engaged in passenger ships, one must complete safety education in accordance with Chapter VI of the STCW Convention. <Table 3> and <Table 4> below show the contents of the crew safety training course. It is composed of passenger ship basic safety training course, advanced training course, and job training course. The training certificate requires that the safety training course, except for the job training course, be renewed by participating in re-education every 5 years.

          
            <Table 3> 
				
            

            
              Passenger ship safety training by KIMFT
            
            

          

          
            
              
                	Training course
                	Subject
                	Time
              

            
            
              	Passenger ship
training
              	Basic
              	◦ Characteristics of passenger ships
◦ Crowd management
◦ Passenger guidance and evacuation training
◦ Maritime accident prevention education and the beginning of the course, Completion
              	2
3
6
2
            

            
              	
              	Total
              	13
            

            
              	Basic
(re)
              	◦ Safety training and crowd management
◦ Emergency response training summary and scenario
◦ Passenger guidance and Evacuation drill
◦ The beginning of the course
              	2
1
3
1
            

            
              	
              	Total
              	7
            

            
              	Advanced
(new)
4-days
              	◦ Characteristics of passenger ships
◦ crowd management
◦ passenger guidance and Evacuation drill
◦ Passenger and cargo safety and stability
◦ Crisis management and the specificity of human behavior
◦ Maritime accident prevention education and commencement, completion
              	2
3
6
6
6
2
            

            
              	
              	Total
              	25
            

            
              	Advanced
(re)
2-days
              	◦ Passenger and cargo safety and hull maintenance
◦ Emergency response
◦ Emergency passenger management and vessel control
◦ Passenger guidance and evacuation training
◦ Maritime accident prevention education and commencement, completion
              	2
1
3
6
2
            

            
              	
              	Total
              	14
            

          

          

          
            <Table 4> 
				
            

            
              Passenger ship competency training by KIMFT
            
            

          

          
            
              
                	Training course
                	Subject
                	Time
              

            
            
              	Passenger ship
training
              	Job training
              	◦ Onboard resource management(Ⅰ)
◦ Onboard resource management(Ⅱ)
◦ Navigation management
◦ Engine management
◦ Maritime accident prevention education and commencement, completion
              	6
6
4
2
2
            

            
              	
              	Total
              	20
            

          

          

          (2) Korea Maritime Transportation Safety Authority (hereinafter KOMSA)

          In accordance with Article 15 (12) of the Enforcement Rule of the Shipping Act, domestic passenger transport business operators, safety management officers, seafarers, etc. must complete safety management training. The training content is shown in <Table 5> below.

          
            <Table 5> 
				
            

            
              Passenger ship safety training by KOMSA
            
            

          

          
            
              
                	Training course
                	Subject
                	Time
              

            
            
              	Passenger ship
manager training
              	Beginner
              	◦ Maritime accident situation management and response procedures
◦ Ship stability and passenger safety
◦ Marine weather data analysis and forecast
◦ Passenger ship emergency response and crowd management
◦ Engine inspection
◦ Meeting
              	1
1
1
2
1
1
            

            
              	
              	Total
              	7
            

            
              	Middle class
              	◦ Maritime accident situation management and response rocedures
◦ Ship stability and passenger safety
◦ Marine weather data analysis and forecast
◦ Passenger ship emergency response and crowd management
◦ Passenger ship safety regulations
◦ Discuss on-site improvements
◦ meeting
              	1
1
1
1
1
1
1
            

            
              	
              	Total
              	7
            

            
              	Advanced
              	◦ Passenger ship safety regulations
◦ Maritime accident situation management and response rocedures
◦ Discuss on-site improvements
◦ meeting
              	1
1
1
1
            

            
              	
              	Total
              	5
            

          

          

          In accordance with the regulations on passenger ship safety management officer training, the domestic passenger ship safety management officer must complete the training in <Table 6> below.

          
            <Table 6> 
				
            

            
              Passenger ship safety management officer training by KOMSA
            
            

          

          
            
              
                	Course
                	Subject
                	Time
              

            
            
              	Passenger ship
safety management
officer training
              	◦ Passenger ship safety system and laws
◦ Coastal navigation
◦ Special Discussion on Marine Accidents
◦ Customer Satisfaction or Humanities Lecture
◦ Passenger ship emergency training and crowd management
◦ Lifesaving and fire fighting equipment
◦ Advanced Marine Meteorology
◦ Passenger ship safety and stability
◦ Passenger ship engine maintenance
              	2
1
1
1
2
3
1
2
2
            

            
              	
              	Total
              	7
            

          

          

        

      

      
        2. Analysis on necessity of training through survey
        
          a) Survey overview
          A survey was conducted for a total of 260 people who completed basic and advanced safety retraining at the KIMFT from December 3, 2020 to April 6, 2021 in order to confirm the necessity of the passenger ship manager training course.

        

        
          b) Survey respondent analysis
          The general characteristics of the respondents who participated in the survey are shown in <Table 7>. Looking by the position on ship, Capt. & C/E 18.1%, C/O & 1/E 20.0%, 2/O & 2/E 16.5%, 3/O & 3/E 17.3%, staff members occupied 15.4%, purser occupied 7.7%, and other positions took up 5.0%. In terms of the experience on board, less than 2 years occupied the largest proportion with 23.0%, followed by 2~5 years with 21.25%, 5~10 years with 12.3%, 11~15 years with 7.7%, 15~20 years with 14.6%, and more than 20 years with 21.2%. 63.8% of the survey participants had no experience of marine accident.

          
            <Table 7> 
				
            

            
              General characteristics of respondent
            
            

          

          
            
              
                	Item
                	Frequency
                	Percent
              

            
            
              	Position
            

            
              	Capt. & C/E
              	47
              	18.1
            

            
              	C/O & 1/E
              	52
              	20.0
            

            
              	2/O & 2/E
              	43
              	16.5
            

            
              	3/O & 3/E
              	45
              	17.3
            

            
              	Crew
              	20
              	15.4
            

            
              	Purser
              	40
              	7.7
            

            
              	ETC
              	13
              	5.0
            

            
              	Total
              	260
              	100.0
            

            
              	Carrier
            

            
              	~2year
              	60
              	23.0
            

            
              	2~5year
              	55
              	21.2
            

            
              	5~10year
              	32
              	12.3
            

            
              	11~15year
              	20
              	7.7
            

            
              	15~20year
              	38
              	14.6
            

            
              	20year~
              	55
              	21.2
            

            
              	Total
              	260
              	100.0
            

            
              	Marine accident experience
            

            
              	Existence
              	94
              	36.2
            

            
              	Nonexistence
              	166
              	63.8
            

            
              	Total
              	260
              	100.0
            

          

          

          <Table 8> illustrates the results of the frequency analysis of survey respondents on possibility of initial response in an emergency situation and necessity of emergency response training.

          
            <Table 8> 
				
            

            
              A result of frequency analysis
            
            

          

          
            
              
                	Item
                	Frequency
                	Percent
              

            
            
              	The Possibility of initial response
              	
              	
            

            
              	Valid
              	Existence
              	141
              	54.2
            

            
              	Nonexistence
              	98
              	37.7
            

            
              	Total
              	239
              	91.9
            

            
              	
              	Missing
              	21
              	8.1
            

            
              	Total
              	260
              	100.0
            

            
              	Emergency Response Training
              	
              	
            

            
              	Valid
              	Necessity
              	213
              	81.9
            

            
              	Unnecessity
              	19
              	7.3
            

            
              	Total
              	232
              	89.2
            

            
              	
              	Missing
              	28
              	10.8
            

            
              	Total
              	205
              	100.0
            

          

          

          The rate of the respondents who answered that an initial response is possible was 54.2%, and the rate of those who answered it is not possible was 37.7%. The non-response took up 8.1%. The respondents who answered that emergency response training is necessary occupied 81.9% of the total.

        

      

      
        3. Suggestions
        
          a) Provision of passenger ship educational curriculum frame
          Passenger ship safety education implemented in Korea is being conducted individually at each educational institution. After the Sewol ferry accident, education courses were developed due to high interest in crew safety education and strengthening of legal regulations. However, managing the passenger ship training courses in a unified way is difficult in overall, and realistically, the quality level of education and measures to reduce maritime accidents were not reflected.

          Thus, the overall frame for the operation of the passenger ship training course was presented as shown in [Fig. 2]. The passenger ship training courses, which are being conducted in Korea, were comprehensively summarized, and educational curriculum deemed necessary for future development was added, which is explained in the section C below.

          
            
            

            [Fig. 2] 
				
            

            
              Passenger ship training Frame.
            
            

            

          

        

        
          b) Legal basis for education and training
          Legal regulations such as implementation of safety management education for target persons, deletion of exemption provisions for safety education for on-board crew members, and placement of maritime safety inspectors in major ports across the country are being strengthened and implemented in accordance with Article 15 (12) of the Enforcement Regulations of the Shipping Act. On the other hand, the measures to improve the quality level of passenger ship safety education and the level of crew safety awareness are not being reflected. Accordingly, efforts such as developing a passenger ship safety manager training course and reflecting it in the crew safety training course are needed. Effort to legislate the Seafarers Act should be carried out at the same time.

        

        
          c) Development of educational course for passenger ship emergency response management personnel
          Previous studies related to crew safety education reported that the effect of hands-on training compared to the existing injection-type training is statistically significant (Han, 2017). Further, a study on effective practical training methods for ship officer reported that practical training in the real environment of a ship is very important due to the nature of the maritime field (Kim et al., 2012).

          As such, in terms of crew training, the importance of practical education as shown in [Fig. 3] is being emphasized, but the rest of the courses, except for the safety education for seafarers, are currently difficult to be carried out due to the lack of educational facilities and educational system in conducting such hands-on training. Thus, a method of improving the existing curriculum can be considered by using a virtual reality-based simulator and FMS (Full Mission Bridge System) as in the study of Cho and Lee(2016) and applying it to the current passenger ship education in order to develop and improve the passenger ship education system.

          
            
            

            [Fig. 3] 
				
            

            
              Demonstration of Marine Evacuation System.
            
            

            

          

          Moreover, there is a lack of practical emergency response training course for crew working on passenger ship to improve their ability to cope with emergencies.

          For this, emergency manager education for passenger ship workers needs to be developed. The contents of the education should include basic understanding and situation evaluation in various possible emergency situations, passenger ship structure theory, manpower maintenance, optimization of resources on board, crowd psychology and response, passenger management, communication inside and outside the ship, maintenance and management of emergency response team, delegation and authority, response capability theory, and ship characteristics of passenger ship. By reflecting the IMO Model Course, which provides the existing standards for crew training, and OPITO's Major Emergency Management training course, which establishes the standards for training workers in offshore structure, a curriculum consisting of a theory course and role practice was proposed as shown in <Table 9> below.

          
            <Table 9> 
				
            

            
              Proposed Passenger Ship Emergency Management program
            
            

          

          
            
              
                	Contents
              

              
                	
                	Theory
              

            
            
              	1
              	Passenger Ship design, layout, emergency plans, procedures and drills
-General design and lay out of the Passenger ship
-Type of critical accidents
-Safety rule and regulation
-The need for all personnel to be aware of and adhere to pre-planned emergency procedures
            

            
              	2
              	Optimization of Passenger ship resources
-emergency resources(equipment, human, evacuation equipment)
-Emergency procedure & drills
-Emergency response team control
            

            
              	3
              	Control response passenger and crew
-Lead Passenger in emergencies
-Decision making
-Motivation of passengers and other personnel
-Stress and the effects of stress
            

            
              	4
              	Human behaviour and response
-passenger response
-passenger control
            

            
              	5
              	Establish and maintain effective communications
-the importance of effective communications
-Use communication equipment(VHF, Inmarsat, etc)
            

            
              	6
              	Emergencies response 
-Emergency factors(People, Environment, Asset, Resources, support)
-Evaluating the potential for escalation
-Slow and rapid escalation including consequences
-Evaluate available resources required to deal with emergencies
            

            
              	
              	Practical excercise
            

            
              	1
              	Assessing the situation
-Confirming the emergency
            

            
              	2
              	Taking Effective Action 
-Development and execution of the incident response plan
-Establishing priorities and taking appropriate actions in a timely manner
-Implementing the correct level of response
            

            
              	3
              	Taking Effective Action 
-Development and execution of the incident response plan
-Establishing priorities and taking appropriate actions in a timely manner
-Implementing the correct level of response
            

            
              	4
              	Maintaining Communications 
-Keeping appropriate agencies informed in accordance with local arrangements, guidance documents and legislation
-Maintaining an accurate record of key events and communications
            

            
              	5
              	Delegating Authority 
-Obtaining feedback on outcome of delegated tasks
            

            
              	6
              	Managing Self and Team 
-Reviewing the plan and reassessing the entire situation
            

            
              	7
              	Scenario exercise
-Various types of practice(Fire, Flood, Explosion, Terrorism)
-Feedback
            

          

          

        

      

    

    

  
    
      Ⅳ. Conclusion
      This study examined the domestic and foreign passenger ship training course regulations and the domestic passenger ship course status to improve the passenger ship training curriculum. In addition, through a survey of domestic seafarers, it confirmed that the need for improvement of the current passenger ship training curriculum is recognized. Through this, the results were derived by comprehensively representing the educational curriculum being conducted at various institutions in Korea. An additional training course for passenger ship safety improvement was presented.

      Development of an educational course will be possible by combining the existing IMO model course with the emergency response training course for offshore construction workers. Moreover, this passenger ship emergency response training course can improve emergency response capability and safety level for passenger ship workers.

      In order to introduce this process, it is necessary to conduct a test operation and satisfaction survey that can see the effect of actual education.

      As a future study, we will study the possibilities and limitations of VR technology to be applied to passenger ship curriculum, and conduct research on content development plans for various educational techniques such as distance education.
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